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(57) Abstract: The present disclosure is directed to compounds and methods for the treatment of disorders associated with fluid retention 
or salt overload, such as heart failure (in particular, congestive heart failure), chronic kidney disease, end-stage renal disease, liver 
disease, and peroxisome proliferator-activated receptor (PPAR) gamma agonist- induced fluid retention. The present disclosure is also 
directedto compounds andmethods forthe treatment ofhypertension. The present disclosure is also directedto compounds andmethods 
for the treatment of gastrointestinal tract disorders, including the treatment or reduction of pain associated with gastrointestinal tract 

disorders.
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COMPOUNDS USEFUL FOR TREATING GASTROINTESTINAL TRACT 

DISORDERS 

This application claims priority to and benefit of United States provisional patent 

application No.: 62/444,335, filed 9 January 2017, and United States provisional patent 

application No.: 62/541,097, filed August 4, 2017, which are herein incorporated by 

reference in their entireties.  

FIELD OF INVENTION 

[0001] The present disclosure is directed to indanes derivatives that are substantially 

active in the gastrointestinal tract to inhibit NHE-mediated antiport of sodium ions and 

hydrogen ions, and the use of such compounds in the treatment of disorders associated 

with fluid retention or salt overload and in the treatment of gastrointestinal tract disorders, 

including the treatment or reduction of pain associated with a gastrointestinal tract 

disorder.  

BACKGROUND OF THE INVENTION 

Disorders Associatedwith FluidRetention and Salt Overload 

100021 According to the American Heart Association, more than 5 million Americans 

have suffered fromheart failure, and an estimated 550,000 cases of congestive heart failure 

(CHF) occur each year (Schocken, D. D. et al., Prevention ofheartfailure: a scientific 

statementfrom theAmerican Heart Association Councils on E pidemiology and Prevention, 

Clinical Cardiology, Cardiovascular Nursing, and High Blood Pressure Research; Quality 

of Care and Outcomes Research Interdisciplinary Working Group; and Functional 

Genomics and Translational Biology Interdisciplinary Working Group: Circulation, v. 117, 

no. 19, p. 2544-2565 (2008)). The clinical syndrome of congestive heart failure occurs 

when cardiac dysfunction prevents adequate perfusion of peripheral tissues. The most 

common form of heart failure leading to CHF is systolic heart failure. caused by contractile 

failure of the myocardium. A main cause of CHF is due to ischemic coronary artery 

disease, with or without infarction. Long standing hypertension, particularly when itis 

poorly controlled, may lead to CHF.  

10003] In patients with CHF, neurohumoral compensatoi mechanisms (i.e., the 

sympathetic nervous system and the renin-angiotensin system) are activated inaneffortto 

maintain normal circulation. The renin-aniotensin system is activated in response to 

decreased cardiac output, causing increased levels of plasma renin, angiotensin II, and
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aldosterone. As blood volume increases in the heart., cardiac output increases 

proportionally, to a point where the heart is unable to dilate further. In the failing heart, 

contractility is reduced, so the heart operates at higher volumes and higher filling pressures 

to maintain output. Filling pressures may eventually increase to a level that causes 

transudation of fluid into the lungs and congestive symptoms (e.g., edema, shortness of 

breath). All of these symptoms are related to fluid volume and salt retention, and this 

chronic fluid and salt overload further contribute to disease progression.  

100041 Compliance with the medication regimen and with dietary sodium restrictions is 

a critical component of self-management for patients with heart failure and may lengthen 

life, reduce hospitalizations and improve quality of life. Physicians often recommend 

keeping salt intake below 2.3 g per day and no more than 2 g per day for people with heart 

failure. Most people eat considerably more than this, so it is likely that a person with 

congestive heart failure will need to find ways to reduce dietary salt.  

1-0005] A number of drug therapies currently exist for patients suffering from CHF. For 

example, diuretics may be used or administered to relieve congestion by decreasing 

volume and, consequently, filling pressures to below those that cause pulmonary edema.  

By counteracting the volume increase, diuretics reduce cardiac output; however, fatigue 

and dizziness may replace CHF symptoms. Among the classes or types of diuretics 

currently being usedis thiazides. Thiazides inhibit NaCl transport in the kidney, thereby 

preventing reabsorption of Na in the cortical diluting segment at the ending portion of the 

loop of Henle and the proximal portion of the distal convoluted tubule. However, these 

drugs are not effective when the glomerular filtration rate (GFR) is less than 30 mi/min.  

Additionally, thiazides, as well as other diuretics, may cause hypokalemia. Also among 

the classes or types of diuretics currently being used is loop diuretics (e.g., furosemide).  

These are the most potent diuretics and are particularly effective in treating pulmonary 

edema. Loop diuretics inhibittheNaKCl transport system, thus preventingreabsorption of 

Na in the loop of lenle.  

[0006] Patients that have persistent edema despite receiving high doses of diuretics 

may be or become diuretic-resistant. Diuretic resistance may be caused by poor 

availability of the drug. In patients with renal failure, which has a high occurrence in the 

CHF population, endogenous acids compete with loop diuretics such as furosemide for the 

organic acid secretory pathway in the tubular lumen of the nephron. Higher doses, or 

continuous infusion, are therefore needed to achieve entrance of an adequate amount of 

drug into the nephron. However, recent meta-analysis has raised awareness about the long

2
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term risk of chronic use of diuretics in the treatment of CHF. For instance, in a recent study 

(Ahmed et a]., Int J Cardiol. 2008 April 10; 125(2): 246-253) it was shown that chronic 

diuretic use was associated with significantly increased mortality and hospitalization in 

ambulatory older adults with heart failure receiving angiotensin converting enzyme 

inhibitor and diuretics.  

[0007] Angiotensin-converting enzyme ("ACE") inhibitors are an example of another 

drug therapy that may be used to treat congestive heart failure. ACE inhibitors cause 

vasodilatation by blocking the renin-angiotensin-aldosterone system. Abnormally low 

cardiac output may cause the renal system to respond by releasing renin, which then 

converts anciotensinogen into angiotensin I. ACE converts angiotensin I into angiotensin 

11. Angiotensin II stimulates the thirst centers in the hypothalamus and causes 

vasoconstriction. thus increasing blood pressure and venous retum. Angiotensin II also 

causes aldosterone to be released, causing reabsorption of Na and concomitant passive 

reabsorption of fluid, which in turn causes the blood volume to increase. ACE inhibitors 

block this compensatory system and improve cardiac performance by decreasing systemic 

and pulmonary vascular resistance. ACE inhibitors have shown survival benefit and 

conventionally have been a treatment of choice for CHF. However, since ACE inhibitors 

lower aldosterone, the K-secreting hormone, one of the side-effects of their use is 

hyperkalemia. In addition, ACE inhibitors have been show to lead to acute renal failure in 

certain categories of CHF patients. (See, e.g, C.S. Cruz et a]., "Incidence and Predictors 

of Development of Acute Renal Failure Related to the Treatment of Congestive Heart 

Failure with ACE Inhibitors, Nephron Clin. Pract., v. 105, no. 2, pp c77-c83 (2007)).  

[0008] Patients with end stage renal disease ("ESRD"), i.e., stage 5 chronic kidney 

failure, must undergo hemodialysis three times per week. The quasi-absence of renal 

function and ability to eliminate salt and fluid results in large fluctuations in body weight 

as fluid and salt build up in the body (sodium/volume overload). The fluid overload is 

characterized as interdialytic weight gain. High fluid overload is also worsened by heart 

dysfunction, specifically CHF. Dialysis is used to remove uremic toxins and also adjust 

salt and fluid homeostasis. However, symptomatic intradialytic hypotension (SIH) may 

occur when patients are over-dialyzed. SIT is exhibited in about 15% to 25% of the ESRD 

population (Davenport, A., C. Cox, and R. Thuraisingham, Boodpressure controlcand 

symptomatic intradialvtic hypotension in diabetic haemodialvsis patients: a cross-sectional 

survey; Nephron Clin. Pract., v. 109, no. 2, p. c65-c71 (2008)). Like in hypertensive and 
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CIF patients, dietary restrictions of salt and fluid are highly recommended but poorly 

followed because of the poor palatability of low-salt food 

[0009] The cause of primary or "essential" hypertension is elusive. However, several 

observations point to the kidney as a primary factor. The strongest data for excess salt 

intake and elevated blood pressure come from INTERSALT, a cross-sectional study of 

greater than 10,000 participants. For individuals, a significant, positive, independent linear 

relation between 24-hour sodium excretion and systolic blood pressure was found. Higher 

individual 24-hour urinary sodium excretions were found to be associated with higher 

systolic/diastolic blood pressure on average, by 6-3/3-0 mm 1g. Primary hypertension is 

atypical example of complex, multifactorial, andpolygenic trait. Allthesemonogenic 

hypertensive syndromes are virtually confined to mutated genes involving gain of function 

of various components of the renin-angiotensin-aldosterone system, resulting in excessive 

renal sodium retention. In a broad sense, these syndromes are characterized by increased 

renal sodium reabsoiption arising through either primary defects in sodium transport 

systems or stimulation of mineralocorticoid receptor activity (Altun, B., and M. Arici 

2006, Salt andbloodpressure: time to challenge; Cardiologyv.105,no.1p9-16 

(2006)). A much larger number of controlled studies have been performed on hypertensive 

subjects during the last three decades to determine whether sodium reduction will reduce 

established high blood pressure. Meta-analyses of these studies have clearly shown a large 

decrease in blood pressure in hypertensive patients.  

[0010] In end stage liver disease (ESLD), accumulation of fluid as ascites, edema or 

pleural effusion due to cirrhosis is common and results from a derangement in the 

extracellular fluid volume regulatory mechanisms. Fluid retention is the most frequent 

complication of ESLD and occurs in about 50% of patients within 10 years of the 

diagnosis of cirrhosis. This complication significantly impairs the quality of life of 

cirrhotic patients and is also associated with poor prognosis. The one-year and fie-year 

survival rate is 85% and 56%, respectively (Kashani et al., Fluidretention in cirrhosis: 

pathopihysioogy and management; QJM, v. 101, no. 2. p. 71-85 (2008)). The most 

acceptable theories postulate that the initial event in ascites formation in the cirrhotic 

patient is sinusoidal hypertension. Portal hypertension due to an increase in sinusoidal 

pressure activates vasodilatory mechanisms. In advanced stages of cirrhosis, arteriolar 

vasodilation causes underfilling of systemic arterial vascular space. This event, through a 

decrease in effective blood volume, leads to a drop in arterial pressure. Consequently, 

baroreceptor-mediated activation of renin-angiotensin aldosterone system, sympathetic 

4



WO 2018/129552 PCT/US2018/013020 

nervous system and nonosmotic release of antidiuretic hormone occur to restore the normal 

blood homeostasis. These events cause further retention of renal sodium and fluid.  

Splanchnic vasodilation increases splanchnic lymph production, exceeding the lymph 

transportation system capacity, and leads to lymph leakage into the peritoneal cavity.  

Persistent renal sodium and fluid retention, alongside increased splanchnic vascular 

permeability in addition to lymph leakage into the peritoneal cavity, play a major role in a 

sustained ascites formation.  

100111 Thiazolidinediones (TZD's), such as rosiglitazone, are peroxisome proliferator

activated receptor (PPAR) gamma agonist agents used for the treatment of type-2 diabetes 

and are widely prescribed. Unfortunately, fluid retention has emerged as the most common 

and serious side-effect ofTZD's and has become the most frequent cause of 

discontinuation of therapy. The incidence of TZD-induced fluid retention ranges from 7% 

in monotherapy and to as high as 15% when combined with insulin (Yan, T., Soodvilai, S., 

PPAR Research volume 2008, article ID 943614). The mechanisms for such side-effects 

are not fully understood but may be related in Na and fluid re-absorption in the kidney.  

However TZD-induced fluid retention is resistant to loop diuretics or thiazide diuretics, 

and combination of peroxisome proliferator-activated receptor (PPAR) alpha with PPAR 

gamma agonists, which were proposed to reduce such fluid overload, are associated with 

major adverse cardiovascular events.  

[0012] In view of the foregoing, it is recognized thatcsalt and fluid accumulation 

contribute to the morbidity and mortality of many diseases, including heart failure (in 

particular, congestive heart failure), chronic kidney disease, end-stage renal disease, liver 

disease and the like. It is also accepted that salt and fluid accumulation are risk factors for 

hypertension. Accordingly, there is a clear need for a medicament that, when administered 

to a patient in need, would result in a reduction in sodium retention, fluid retention, or 

both. Such a medicament would also not involve or otherwise impair renal mechanisms of 

fluid/Na homeostasis.  

[0013] One option to consider for treating excessive fluid overload is to induce 

diarrhea. Diarrhea may be triggered by several agents including, for example, laxatives 

such as sorbitol, polyethyleneglycol, bisacodyl and phenolphthaleine. Sorbitol and 

polvethyleneglycotriggers osmotic diarrhea with low levels of secreted electrolytes; thus, 

their utility in removing sodium salt from the GI tract is limited. The mechanism of action 

of phenolphthalein is not clearly established, but is thought to be caused by inhibition of 

the Na/K ATPase and the Cl/HCO3 anion exchanger and stimulation of electrogenic anion
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secretion (see, e.g., Eherer, A. J., C. A. SantaAna, J. Porter, and J. S. Fordtran, 1993, 

Gastroenterology, v. 104, no. 4, p. 1007-1012). However, some laxatives, such as 

phenolphthalein, are not viable options for the chronic treatment of fluid overload, due to 

the potential risk of carcinogenicity in humans. Furthermore, laxatives may not be used 

chronically, as they have been shown to be an irritant and cause mucosal damage.  

Accordingly, it should also be recognized that the induction of chronic diarrhea as part of 

an effort to control salt and fluid overload would be an undesired treatment modality for 

mostpatients. Any medicament utilizing the GI tract for this purpose would therefore need 

to control diarrhea in order to be of practical benefit.  

[0014] One approach for the treatment of mild diarrhea is the administration of a fluid

absorbing polymer, such as the natural plant fiber psylium. Polymeric materials, and more 

specifically hydrogel polymers, may also be used for the removal of fluid from the 

gastrointestinal (GI) tract. The use of such polymers is described in, for example, U.S. Pat.  

No. 4,470,975 and No. 6,908,609, the entire contents of which are incorporated herein by 

reference for all relevant and consistent purposes. However, for such polymers to 

effectively remove significant quantities of fluid, they must desirable resist the static and 

osmotic pressure range existing in the GI tract. Many mammals, including humans, make 

a soft feces with a water content of about 70%, and do so by transporting fluid against the 

high hydraulic resistance imposed by the fecal mass. Several studies show that the 

pressure required to dehydrate feces from about 80% to about 60% is between about 500 

kPa and about 1000 kPa (i.e., about 5 to about 10 atm). (See, e.g., McKie, A. T., W.  

Powrie, and R. J. Naftalin, 1990, Am J Physiol, v. 258, no. 3 Pt 1, p. G391-G394; 

Bleakman, D., and R. J Naftalin, 1990, Am J Physiol, v. 258, no. 3 Pt 1, p. G377-G390; 

Zanimit, P. S., M. Mendizabal, and R. J. Naftalin, 1994, J Physiol, v. 477 ( Pt 3), p. 539

548.) However, the static pressure measured intraluminally is usually between about 6 kPa 

and about 15 kPa. The rather high pressure needed to dehydrate feces is essentially due to 

an osmotic process and not a mechanical process produced by muscular forces. The 

osmotic pressure arises from the active transport of salt across the colonic mucosa that 

ultimately produces a hypertonic fluid absorption. The osmotic gradient produced drives 

fluid from the lumen to the serosal side of the mucosa. Fluid-absorbing polymers, such as 

those described in for example U.S. Patent Nos. 4,470,975 and 6,908,609, may not be able 

to sustain such pressure. Such polymers may collapse in a normal colon where the salt 

absorption process is intact, hence removing a modest quantity of fluid and thereby salt.  

6
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100151 Syntheticpolymers that bindsodiumhavealso been described. Forexample, 

ion-exchange polymeric resins, such as Dowex-type cation exchange resins, have been 

known since about the 1950's. However, with the exception of KayexalateTM (or 

KionexTM), which is a polystyrene sulfonate salt approved for the treatment of 

hyperkalemia, cation exchange resins have very limited use as drugs, due at least in part to 

their limited capacity and poor cation binding selectivity. Additionally, during the ion

exchange process, the resins may release a stochiometric amount of exogenous cations 

(e.g., -, K, Ca), which may in turn potentially cause acidosis (H), hyperkalemia (K) or 

contribute to vascular calcification (Ca). Such resins may also cause constipation.  

Gastrointestinal Tract Disordiers 

[0016] Constipation is characterized by infrequent and difficult passage of stool and 

becomes chronic when a patient suffers specified symptoms for over 12 non-consecutive 

weeks within a 12-month period. Chronic constipation is idiopathic if it is not caused by 

other diseases or by use of medications. An evidence-based approach to the management 

of chronic constipation in North America (Brandt et al., 2005, Am. J. Gastroenterol.  

I00(Suppl 1):S5-S21) revealed that prevalence is approximately 15% of the general 

population. Constipation is reported more commonly in women, the elderly, non-whites, 

and individuals from lower socioeconomic groups.  

[0017] Irritable bowel syndrome (IBS) is a common GI disorder associated with 

alterations in motility, secretion and visceral sensation. A range of clinical symptoms 

characterizes this disorder, including stool frequency and form, abdominal pain and 

bloating. The recognition of clinical symptoms of IBS are yet to be defined, but it is now 

common to refer to diarrhea-predominant IBS (D-IBS) and constipation-predominantl IBS 

(C-IBS), wherein D-IBS is defined as continuous passage of loose or watery stools and C

IBS as a group of functional disorders which present as difficult, infrequent or seemingly 

incompletedefecation. The pathophysiology of IBS is notfully understood, and anumber 

of mechanisms have been suggested. Visceral hypersensitivity is often considered to play a 

major etiologic role and has been proposed to be a biological marker even useful to 

discriminate IBS from other causes of abdominal pain. In a recent clinical study (Posserud, 

1. et al, Gasroenterology, 2007;133:1113-1123) IBS patients were submitted to a visceral 

sensitivity test (Balloon distention) and compared with healthy subjects. It revealed that 

61% of the IBS patients had an altered visceral perception as measured by pain and 

discomfort threshold. Other reviews have documented the role of visceral hypersensitivity 

in abdominal pain symptomatic of various gastrointestinal tract disorders (Akbar, A, et al, 

7
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Ailment. Pharmaco. Other , 2009, 30, 423-435; Bueno et al.,Neurogastroenterol Motility 

(2007) 19 (suppl.1). 89--119). Colonic and rectal distention have been widely used as a tool 

to assess visceral sensitivity in animal and human studies. The type of stress used to induce 

visceral sensitivity varies upon the models (see for instance Eutamen, H 

NeVrogastroenterol Mti. 2009 Aug 25. 1Epub ahead of print]), however stress such as 

Partial restraint stress (PRS) is a relatively mild, non-ulcerogenic model that is considered 

more representative of the IBS setting.  

100181 Constipation is commonly found in the geriatric population, particularly 

patients with osteoporosis who have to take calcium supplements. Calcium supplements 

have show to be beneficial in ostoporotic patients to restore bone density but compliance 

is poor because of calcium-induced constipation effects.  

10019] Opioid-induced constipation (OIC) (also referred to as opioid-induced bowel 

dysfunction or opioid bowel dysfuntion (OBD)) is a common adverse effect associated 

with opioid therapy. OIC is commonly described as constipation; however, it is a 

constellation of adverse gastrointestinal (GI) effects, which also includes abdominal 

cramping, bloating, and gastroesophageal reflux, Patients with cancer may have disease

related constipation, which is usually worsened by opioid therapy. However, OIC is not 

limited to cancer patients. A recent survey of patients taking opioid therapy for pain of 

non-cancer origin found that approximately 40% of patients experienced constipation 

related to opioid therapy (<3 complete bowel movements per week) compared with 7.6% 

in a control group. Of subjects who required laxative therapy, only 46% of opioid-treated 

patients (control subjects, 84%) reported achieving the desired treatment results >50% of 

the time (Pappagallo, 2001, Am. J. Surg. 182(5A Suppl.):IiS-18S).  

[0020] Some patients suffering from chronic idiopathic constipation can be 

successfully treated with lifestyle modification, dietary changes and increased fluid and 

fiber intake, and these treatments are generally tried first. For patients who fail to respond 

to these approaches, physicians typically recommend laxatives, most of which are 

available over-the-counter. Use of laxatives provided over-the-counteris judged inefficient 

by about half of the patients (Johanson and Kralstein, 2007, Aliment. Pharmacol. Ther.  

25(5):599-608). Other therapeutic options currently prescribed or in clinical development 

for the treatment of IBS and chronic constipation including OIC are described in, for 

example: Chang et al., 2006, Curr. Teat. Options Gastroenterol. 9(4):314-323; Gershon and 

Tack, 2007, Gastroenterology 132(1):397-414; and, Hammerle and Surawicz, 2008, World 

J. Gastroenterol. 14(17):2639-2649. Such treatments include but are not limited to
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serotonin receptor ligands, chloride channel activators, opioid receptor antagonists.  

guanvlate-cyclase receptor agonists and nucleotide P2Y(2) receptor agonists. Many of 

these treatment options are inadequate, as they may be habit forming, ineffective in some 

patients, may cause long term adverse effects, or otherwise are less than optimal.  

NYa* /H- Exchanger (NRIE) Inhibitors 

[0021] A major function of the GI tract is to maintain water/Na homeostasis by 

absorbing virtually all water and Na to which the GI tract is exposed. The epithelial layer 

covering the apical surface of the mammalian colon is a typical electrolyte-transporting 

epithelium, which is able to move large quantities of salt and water in both directions 

across the mucosa. For example, each day the GI tract processes about 9 liters of fluid and 

about 800 meq of Na. (See., e.g., Zachos et al., Molecular physiology ofintestinal NaI+M 

exchange; Annu. Rev. Physiol., v. 67, p. 411-443 (2005).) Only about 1.5 liters of this 

fluid and about 150 meq of this sodium originates from ingestion; rather, the majority of 

the fluid (e.g., about 7.5 liters) and sodium (about 650 meq) is secreted via the GI organs 

as part of digestion. The GI tract therefore represents a viable target for modulating 

systemic sodium and fluid levels.  

[0 022] Many reviews have been published on the physiology and secretory and/or 

absorption mechanisms of the GI tract (see, e.g., Kunzelmann et al., Electrolytetransport 

in the nannalian colon: mechanisms andn plicationsjbr disease; Physiol. Rev., v. 82, 

no.1, p. 245-289 (2002); Geibel, J. P.; Secretion andabsorpion by colonic cypts; Annu.  

Rev. Physiol, v. 67, p. 471-490 (2005); Zachos et al., supra; Kiela, P. R. et al.Apical 

N+ -+ exchangers in the mammalian gastrointestinal tract; J. Phy siol. Pharmacol.. v. 57 

Supply. 7, p. 51-79 (2006)). The two main mechanisms of Naabsorption are electroneutral 

and electrogenic transport. Electroneutral transport is essentially due to the Na*/H+ 

antiport NHE (e.g., NHE-3) and is responsible for the bulk of Na absorption. Electrogenic 

transport is provided by the epithelium sodium channel ("ENaC"). Electroneutral transport 

is located primarily in the ilea segment and proximal colon and electrogenic transport is 

located in the distal colon.  

100231 Plasma membrane NHEs contribute to maintenance of intracellular p-I and 

volume, transcellular absorption of NaCl and NaIC03, and fluid balance carried out by 

epithelial cells, especially in the kidney, intestine, gallbladder, and salivary glands, as well 

as regulation of systemic pH. There exists a body of literature devoted to the role and 

clinical intervention on systemic N-IEs to treat disorders related to ischemia and 

reperfusion for cardioprotection or renal protection. Nine isoforms of NEs have been 
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identified (Kiela, P. R., et al.;ApicalN N+/H+ exchangers in thenmanmnalan 

gastrointestinal tract; J. Physiol. Pharmacol., v. 57 Suppl 7, p. 51-79 (2006)), of which 

NHE-2, NHE-3 and NHE-8 are expressed on the apical side of the GI tract, with NHE-3 

providing a larger contribution to transport. Another., yet to be identified, Cl-dependant 

NIE has been identified in the crypt of rat cells. In addition. much research has been 

devoted to identifying inhibitors of NHEs. The primary targets of such research have been 

NHE-i and NHE-3. Small molecule NHE inhibitors are, for example, described in: U.S.  

Patent Nos. 5,866,610; 6,399,824; 6,911,453; 6,703,405; 6,005,010; 6,736,705; 6,887,870; 

6,737,423; 7,326,705; 5,824,691 (WO 94/026709); 6,399,824 (WO 02/024637); U S. Pat.  

Pub. Nos. 2004/0039001 (WO 02/020496); 2005/0020612 (WO 03/055490); 

2004/0113396 (WO 03/051866); 2005/0020612; 2005/0054705; 2008/0194621 

2007/0225323; 2004/0039001; 2004/0224965; 2005/0113396; 2007/0135383; 

2007/0135385; 2005/0244367; 2007/0270414; International Publication Nos. WO 

01/072742; WO 01/021582 (CA2387529); WO 97/024113 (CA02241531) and European 

Pat. No. EP0744397 (CA2177007); all of which are incorporated herein by reference in 

their entirety forall relevant and consistent purposes.  

[0024] However, such research failed to develop or recognize the value or importance 

of NHE inhibitors that are not absorbed (i.e., not systemic) and target the gastrointestinal 

tract, as disclosed recently in WO 2010/078449. Such inhibitors can be utilized in the 

treatment of disorders associated with fluid retention and salt overload and in the treatment 

of GI tract disorders, including the treatment or reduction of pain associated with a 

gastrointestinal tract disorder. Such inhibitors are particular advantageous because they 

can be delivered with reduced fear of systemic on-target or off-target effects (eg., little or 

no risk of renal involvement or other systemic effects.  

[00251 Accordingly, while progress has been made in the foregoing fields, there 

remains, a need in the art for novel compounds for use in the disorders associated with fluid 

retention and salt overload and in the treatment of gastrointestinal tract disorders, including 

the treatment or reduction of pain associated with a gastrointestinal tract disorder. The 

present invention fulfills this need and provides further related advantages.  

SUMMARY OF THE INVENTION 

10026] In brief, the present invention is directed to compounds that are substantially 

active in thegastrointestinal tract to inhibit NHE-mediated antiport of sodium ions and 
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hydrogen ions, and the use of such compounds in the treatment of disorders associated 

with fluid retention and salt overload and in the treatment of gastrointestinal tract 

disorders, including the treatment or reduction of pain associated with a gastrointestinal 

tract disorder.  

[0027] A compound of formula I: 

2 RR5 

R \ ' R75I 
0 RC R7R14 -R15 Rl6  X 

R4Rn 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof 

wherein: 

Linker is -R-(CHR )p-[Y-(CH2)]s-Z-Rl-(CH2)-Z-; 

X is a bond, H, N, 0, CRR12, CR, C, -NHC(O)N-, -(CHR`)p- or C3

C6cy clolakvl; 

W is independently, at each occurrence, S(0)2, C(O), or -(CH2)m-; 

Z is independently, at each occurrence, a bond, C(O), or -C(O)NH-t-; 

Y is independently, at each occurrence, 0, S, NH, N(C-C3alkyl), or -C(O)NH-; 

Q is a bond, NH, -C(O')NH-, -NHC(O)NH-. -NHC(O)N(CH3)-, or -NHC(O)NH

(CHR3); 

ins an integer from 1 to 2; 

n is an integer from I to 4; 

r and p are independently, at each occurrence, integers from 0 to 8; 

s is an integer from 0 to 4; 

t is an integer from 0 to 4; 

u is an integer from 0 to 2; 

R1 and R2 are independently H, CI-Calkyl, C2-CGalkenyl, C4-CscycloalkenVl, C2

Calkynyl, C3-CCcloalkl, heterocvcll, aryl, heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N. S, P and 0 wherein each alkyl, alkenyl, 

cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted 

with one or more halogen, OH, CN,-N02, oxo, --- SR, --- OR9,-- NHR9, ---NRR' 

S(O)2N(R 9)2-, -S(O)2R 9, -C(O)R 9, -C(O)OR,9, -C(O)NR 9R, -NRS(O)2R, -S(O)R9, 
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---S(O)NR9R'0 , -NR 5S(O)R9, Ci-Calkyl, C2-Calkenyl, C4-Ccycloalkenyl, (2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl ; or 

R- and R2 together with the nitrogen to which they are attached can form a 

heterocycll or heteroaryl containing 1-5 heteroatoms selected from the group consisting 

of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is optionally substituted 

with one or more halogen, 01, CN, -N2, oxo, -SR 9, -OR 9, -NR 9 , -- NR 9R, _ 

S(O)2N(R9)2-, -S(O)2R9, -C(O)R 9, -C(O)0R 9, -C(O)NR 9R,- NRS(O)2R. -S(O)R, 

---S(O)NR 9R, ---NRS(O)R, Ci-Calkyl, C2-Calkenyl, C4-CScycloalkenyl, C2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl; 

R andRare independently halogen. OH, CN, Ci-Calkyl. Ci-C6alkoxy, Ci

C6haloalkyl, C1-C6haloalkoxv, or ---C(O)NR9R0 ; 

R5, R", R/, and RI are independently -, halogen, OH. CN, ---N02, C1-Calkyl, C2

C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

--SR 9, --OR9, --NHR9, ---NR9 Rm, ---S(O)2N(R 9)2-, -S(O)2R 9 -C(O)R 9,-C(O)OR', 

NR 9S(O)2R, ---S(O)R9, ---S(O)NR9R', ---NRS(O)R9 ; 

R? and R' are independently H, Ci-Calkyl, C2-Calkenyl, C4-Cscvcloalkenvl, C2

Calkynyl, C3-Cscvcloalkyl, heterocyclyl, ary, or heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0 

R" andR are independently H, Ci-C-alkyl, OHNI2, CN, orNO2; 

R13 is independently, at each occurrence, a bond, H, C1-Calkl, C4-Cscycloalkenvl, 

C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, 

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R9; 

R 4 is independently, at each occurrence, H, C1-C6alkvl, or C-C6haloalkyl; or 

R and R14 together with the atoms to which they are attached may combine to 

form, independently, at each occurrence, 5- to-6 membered heterocyclyl,, wherein each 

C3-Cs cycloalkyl, or heterocyclyl is optionally substituted with one or more R 9 ; or 

R1 and R t ogether with the atoms to which they are attached may combine to 

form independently, at each occurrence, C3-Cs cycloalkyl, heterocyclyl, aryl, or heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, wherein 

each heterocyciv or heteroaryl is optionally substituted with one or more R'; 

Ri,R, Rl 7, and Ri are independently, at each occurrence, H, OH, NH2, or CI-C3 

alkyl, wherein the alkvl is optionally substituted with one or more R"; and 
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R are independently, at each occurrence, -OH, NI-2, oxo, C-C6alkyl, C1

C6Hhaloalkyl, Cl-C6alkoxy; 

provided that: 

(I) when X is H, n is 1; 

(2) when X is a bond, 0, or CR"R12, n Is 2; 

(3) when n is 3, X is CR 'or N; 

(4) when n is 4 X is C: 

(5) only one of Q or Xis -N-IC(O)N-- at the time, 

(6) R' and R2 togetherwith the nitrogen to which they are attached, cannot form a 

pyrrolidinyl; 

(7) when R and R2 are methyl, R' and R4 are halogen, and R and Rs are H, Linker is not 

(8) when R and R2 together with the nitrogen to which they are attached form a 

pipendinyl R 3 and R4 are halogen, and R and R' are H, Linker is not 

and 

(9) when Rand R2 , together with the nitrogen to which they are attached, form 3

aminopiperidin-1-yl R 3 and R are halogen, and R5, R6, R7 .and R? are H, Linker is not 

10028] In another aspect pharmaceutical compositions are provided comprising a 

compound as set forth above, or a stereoisomer, pharmaceutically acceptable salt or prodrug 

thereof,and apharmaceutically acceptable carrier, diluentorexcipient. Thepharmaceutical 

composition can be effective for treating a disease or disorder associated with fluid retention 

or salt overload. The pharmaceutical compositions can comprise the compounds of the 

present invention for use in treating diseases described herein. The compositions can contain 

at least one compound of the invention and a pharmaceutically acceptable carrier.  

[0029] Another aspect of the invention relates a method for inhibiting NHE-mediated 

antiport of sodium and hydrogen ions. The method comprises administeringto amammal 

in need thereof a pharmaceutically effective amount of a compound or pharmaceutical 

composition described herein.  
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100301 In another aspect, a method for treating a disorder associated with fluid 

retention or salt overload is provided. The method comprises administering to a mammal in 

need thereof a pharmaceutically effective amount of a compound or pharmaceutical 

composition as set forth above.  

100311 The present invention further provides compounds that can inhibit NHE

mediated antiport of sodium and hydrogen ions. The efficacy-safety profile of the 

compounds of the current invention can be improved relative to other known NHE-3 

inhibitors. Additionally, the present technology also has the advantage of being able to be 

used for a number of different types of diseases, including, but not limited to, heart failure 

(such as congestive heart failure), chronic kidney disease, end-stage renal disease, 

hypertension, essential hypertension, primary hypertension, salt-sensitive hypertension, 

liver disease, and peroxisome proliferator-activated receptor (PPAR) gamma agonist

induced fluid retention is provided, gastrointestinal motility disorder, Irritable bowel 

syndrome, chronic constipation, chronic idiopathic constipation, chronic constipation 

occurring in cystic fibrosis patients, chronic constipation occurring in chronic kidney 

disease patients, calcium-induced constipation in osteoporotic patients, opioid-induced 

constipation, a functional gastrointestinal tract disorder, Parkinson's disease, multiple 

sclerosis, gastroesophageal reflux disease, functional heartburn, dspepsia, functional 

dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, 

Crohn's disease, ulcerative colitis and related diseases referred to as inflammatory bowel 

syndrome, colonic pseudo-obstruction, gastric ulcers, infectious diarrhea, cancer 

(colorectal), "leaky gut syndrome", cystic fibrosis gastrointestinal disease, multi-organ 

failure, microscopic colitis, necrotizing enterocolitis, allergy - atopy, food allergy, 

infections (respiratory), acute inflammation (e.g., sepsis, systemic inflammatory response 

syndrome), chronic inflammation (arthritis), obesity-induced metabolic diseases(e.g.  

nonalcoholic steatohepatitis, Type I diabetes, Type II diabetes, cardiovascular disease), 

kidnev disease, diabetic kidney disease, cirrhosis, nonalcoholic steatohepatitis, 

nonalcoholic fatty acid liver disease, Steatosis, primary sclerosing cholangitis, primary 

biliary cholangitis, portal hypertension, autoimmune disease (e.g.,Type I diabetes, Celiac's 

Secondary PTH, ankylosing spondylitis, lupus, alopecia areata, rheumatoid arthritis, 

polymyalga rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren's syndrome.  

vitiliIo, thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), Schizophrenia, 

autism spectrum disorders, hepatic encephalopathy, small intestitinal bacterial overgrowth, 

and chronic alcoholism, secondary hyperparathyroidism (PTH), celiac disease, 
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hyperphosphatemia and the like. Additional features and advantages of the present 

technology will be apparent to one of skill in the ar upon reading the Detailed Description 

of the Invention, below.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Figures 1 A-]D: Depicts NHFE3-independent changes in intracellular pH (pHi) 

modulate trans-epithelial electrical resistance in intestinal ileum monolayer cultures.  

Changes in p1i and trans-epithelial electrical resistance (TEER) with (A, B) nigericin and 

(C, D) BAMI5 (3 pM) and FCCP (3 pM) compared with the known NHE3 inhibitor 

tenapanor and vehicle (DMSO) control in monolayer cultures. *P < 0.05, **P < 0.01, 
0.001, ****P < 0.0001 vs DMSO.  

100331 Figure 2: Depicts dose-dependent reduction in urinary albunin excretion.  

DETAILED DESCRIPTION OF THE INVENTION 

10034] A first aspect of the present invention relates to compounds of Formula: 

R2 N/ R1 R

SR Ri6 
14   

x 

R8  N Linker I 
R3 R7  R 17 R 

R4n S(I) 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, 

wherein: R,, R , R3, R4 , R', RR ,RSR', , R 6 , R, Rs, n, u, X, and Linker are described 

as herein.  

10035] The details of the invention are set forth in the accompanying description below.  

Although methods and materials similar or equivalent to those described herein can be used 

in the practice or testing of the present invention, illustrative methods and materials are now 

described. Other features, objects, and advantages of the invention will be apparent from the 

description and from the claims. In the specification and the appended claims, the singular 

forms also include the plural unless the context clearly dictates otherwise. Unless defined 

otherwise, all technical and scientific terms used herein have the same meaning as commonly 

understood by one of ordinary skill in the art to which this invention belongs. All patents 
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and publications cited in this specification are incorporated herein by reference in their 

entireties.  

Definitions: 

10036] Unless the context requires otherwise, throughout the present specification and 

claims, the word "comprise" and variations thereof, such as, "comprises" and "comprising" 

are to be construed in an open, inclusive sense, that is as "including, but not limited to".  

[0037] The articles "a" and "an" are used in this disclosure to refer to one or more than 

one (i.e., to at least one) of the grammatical object of the article. By way of example, "an 

element" means one element or more than one element.  

[0038] The term "and/or" is used in this disclosure to mean either "and" or "or" unless 

indicated otherwise.  

10039] Reference throughout this specification to "one embodiment" or "an 

embodiment" means that a particular feature, structure or characteristic described in 

connection with the embodiment is included in at least one embodiment of the present 

invention. Thus, the appearances of the phrases "in one embodiment" or "in an 

embodiment" in various places throughout this specification are not necessarily all 

referring to the same embodiment. Furthermore, the particular features, structures, or 

characteristics may be combined in any suitable manner in one or more embodiments.  

"Amino" refers to the -NH2 radical.  

"Cyano" refers to the -CN radical.  

"Hydroxy" or "hydroxyl" refers to the -1 radical.  

"Inino" refers to the =NH substituent.  

"Nitro" refers to the -N02 radical.  

"Oxo" refers to the=O substituent.  

"Thioxo" refers to the =S substituent.  

10040] The term "substituted" used herein means any of the above groups (i.e. alkyl, 

alkylene, alkoxy, alkylanino, thioalkyl, aryl, aralkyl, cycloalkyl cycloalkylalkyl, 

haloalkyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, heteroaryl,N-heteroaryl and/or 

heteroarylalkyl) wherein at least one hydrogen atom is replaced by a bond to a non

hydrogen atoms such as, but not limited to: a halogen atom such as F, Cl, Br, and I; an 

oxygen atom in groups such as hydroxyl groups, alkoxy groups, and ester groups; a sulfur 

atom in groups such as thiol groups, thioalkyl groups, sulfone groups, sulfonyl groups, and 
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sulfoxide groups; a nitrogen atom in groups such as mines, amides, alkylamines, 

dialkylamines, arylamines, alkylarylanines, diarylamines, N-oxides, imides, and 

enamines; a silicon atom in groups such as trialkylsilyl groups, dialkylarisilyl groups, 

alkyldiarylsilyl groups, and triarylsilyl groups; and other heteroatoms in various other 

groups. "Substituted"also means any of the above groups in which one or more hydrogen 

atoms are replaced by a higher-order bond (e.g., a double- or triple-bond) to a heteroatom 

such as oxygen in oxo. carbonyl, carboxyl, and ester groups; and nitrogen in groups such 

as imines. oximes, hydrazones, and nitriles. For example, "substituted" includes any of the 

above groups in which one or more hydrogen atoms are replaced 

with -NRgRh, -NRgC(=O)Rh, -NRgC(=O)NRgRh, -NRgC(=O)ORh, -NRgSO2Rh, -OC(=O)N 

RgR, -ORg, -SRg, -SOR, -SO2R, -OSO2Rg, -SO2ORg, =NSO2R, and -SO2NRgRh.  

"Substituted" also means any of the above groups in which one or more hydrogen atoms 

are replaced with -C(=0)Rg., -C(0)ORg, -C(=O)NRgR, -CH2SO2Rg, -CH2SO2NRgRh, 

(CH2CH20)2..oRg. In the foregoing, Rg and Rh are the same or different and independently 

hydrogen, alhyl, alkoxy, alkylanino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, 

haloalkyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, heteroaryl,N-heteroaryl and/or 

heteroarylalkyl. "Substituted" further means any of the above groups in which one or 

more hydrogen atoms are replaced by a bond to an amino, cyano, hydroxyl, imino, nitro, 

oxo, thioxo, halo, alkyl. alkoxy. alkylarnino, thioalkyl, aryl, aralkyl, cycloalkyl, 

cycloalkylalkyl, haloalkyl, heterocyclyl,N-heterocyclvl, heterocyclylalkyl, heteroaryl, N

heteroaryl and/or heteroarylaikyl group. In addition, each of the foregoing substituents 

may also be optionally substituted with one or more of the above substituents.  

[0041] The term "optionally substituted" is understood to mean that a given chemical 

moiety (e.g. an alkyl group) can (but is not required to) be bonded other substituents (e.g.  

heteroatoms). For instance, an alkyl group that is optionally substituted can be a fully 

saturated alkyl chain (i.e. a pure hydrocarbon). Alternatively, the same optionally 

substituted alkyl group can have substituents different from hydrogen. For instance, it can, 

at any point along the chain be bonded to a halogen atom, a hydroxyl group. or any other 

substituent described herein. Thus the term "optionally substituted" means that a given 

chemical moiety has the potential to contain other functional groups, but does not necessarily 

have any further functional groups.  

[0042] "Alky" refers to a straight or branched hydrocarbon chain radical consisting 

solely of carbon and hydrogen atoms, which is saturated or unsaturated (i.e., contains one 
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or more double andor triple bonds), having from one to twelve carbon atoms (C1-C 

alkyl), one to eight carbon atoms (Ci-CP alkyl) or one to six carbon atoms (Ci-C alkyl), 

and which is attached to the rest of the molecule by a single bond, e.g., methyl ethyl, 

n-propyl, 1-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylethyl (t-butyl), 

3-methylhexyl, 2-methylhexyl, ethenyl, prop-1-enyl. but-I-enyl, pent--enyl, 

penta-1,4-dienyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, and the like. Unless 

stated otherwise specifically in the specification, an alkyl group may be optionally 

substituted.  

[0043] "Alkoxy" refers to a radical of the formula -ORa where Ra is an alkyl radical as 

defined above containing one to twelve carbon atoms. Unless stated otherwise specifically 

in the specification, an alkoxy group may be optionally substituted.  

10044] "Alkenyl" refers to a straight or branched chain unsaturated hydrocarbon 

containing 2-12 carbon atoms. The "alkenyl" group contains at least one double bond in 

the chain. The double bond of an alkenyl group can be unconjugated or conjugated to 

another unsaturated group. Examples of alkenyl groups include ethenyl, propenyl, n

butenyl, iso-butenyl, pentenyl, or hexenyl. An alkenyl group can be unsubstituted or 

substituted. Alkenvl, as herein defined, may be straight or branched.  

[0045] "Alkynyl" refers to a straight or branched chain unsaturated hydrocarbon 

containing2-12carbonatoms. The "alkynyl" group containsat least one triple bond in the 

chain. Examples of alkenyl groups include ethynyl, propanyl, n-butynyl, iso-butynyl, 

pentynyl, or hexynyl. An alkynyl group can be unsubstituted or substituted.  

10046] The term "cycloalkyl" means monocyclic or polycyclic saturated carbon rings 

containing 3-18 carbon atoms. Examples of cycloalkyl groups include, without limitations, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptanyl, cyclooctanyl, norboranyl, 

norborenyl, bicyclo[2.2.2]octanyl, or bicyco[2.2.2]octenyl. A C3-Cs cycloalkyl is a 

cycloalkyl group containing between and 8 carbon atoms. A cycloalkyl group can be fused 

(e.g., decalin) or bridged (e.g., norbornane).  

[0047] The term "cycloalkenyl" means monocyclic, non-aromatic unsaturated carbon 

rings containing 4-18 carbon atoms. Examples of cycloalkenyl groups include, without 

limitation, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, and norborenyl. A 

C-Cs cycloalkenyl is a cycloalkenyl group containing between 4 and 8 carbon atoms.  

[0048] The terms "heterocyclyl" or "heterocycloalkyl" or "heterocycle" refer to 

monocyclic or polycyclic 3 to 24-membered rings containing carbon and heteroatoms taken 
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from oxygen, phosphorous, nitrogen, or sulfur and wherein there is not delocalized n 

electrons aromaticityy) shared among the ring carbonorheteroatoms. Heterocyciyrings 

include, but are not limited to, oxetanyl, azetadinyl, tetrahydrofuranyl, pyrrolidinyl, 

oxazoliny, oxazolidinyl, thiazolinyl, thiazolidinyi, pyranyi, thiopranyl,tetrahydropyranyi, 

dioxalinyl, piperidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide, 

thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl, diazepinyl, tropanyl, and 

homotropanyl. A heteroycyciv Ior heterocycloalkyl ring can also be fused or bridged, e.g., 

can be a bicyclic ring.  

100491 As used herein, the term "halo" or "halogen" means a fluoro, chloro, bromo, or 

iodo group.  

[0050] The term "carbonyl" refers to a functional group composing a carbon atom 

double-bonded to an oxygen atom. It can be abbreviated herein as "oxo", as C(O), or as 

C:=0.  

[0051] The term "aryl" refers to cyclic, aromatic hydrocarbon groups that have I to 2 

aromatic rings, including monocyclic or bicyclic groups such asphenybiphenylor 

naphthyl. Where containing two aromatic rings (bicy clic, etc.), the aromatic rings of the aryI 

group may be joined at a single point (e.g., biphenyl), or fused (e.g., naphthyl). The aryl 

group may be optionally substituted by one or more substituents, e.g., . to 5 substituents, at 

any point of attachment. Exemplary substituents include, but are not limited to, -H, 

---halogen, ---O-C-C6akyl, ---C1-C6alkyl, ---OC2-C6alkenvL, -OC2-C6alkynyl, -C2-C6alkenyl, 

---C2-Calkynyl, -OH, ---OP(O)(OH)2, ---OC(O)Ci-C6alkyl, ---C(O)C1-C6alkyl, ---OC(O)OCi

Calkyl, -NH2. -NH(C1-Calkyl), -N(Ci-C6a]kvl)2, -S(0)2-Ci-C6alkvl, -S(O)NHCi

Calkyl, and -S(O)N(C1-Calkyl)2. The substituents can themselves be optionally 

substituted. Furthermore when containing two fused rings the aryl groups herein defined 

may have an unsaturated or partially saturated ring fused with a fully saturated ring.  

Exemplary ring systems of these aryl groups include indanyl, indenvi, 

tetrahydronaphthalenyl, and tetrahydrobenzoannulenyl.  

[0052] Unless otherwise specifically defined, "heteroaryl means a monovalent 

monocyclic aromatic radical or a polycyclic aromatic radical of 5 to 24 ring atoms, 

containing one or more ring heteroatoms selected from N, S, P, and 0, the remaining ring 

atoms being C.- Heteroaryl as herein defined also means a bicyclic heteroaromatic group 

wherein the heteroatom is selected fromN, S, P, and 0. The aromatic radical is optionally 
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substituted independently with one or more substituents described herein. Examples 

include, but are not limited to, furyl, thienyl, pyrrolyl, pyridyl, pyrazolyl, pyrimidinyl, 

midazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyrazinyl, indolyl, thiophen-2-yl, quinolyl, 

benzopyranyl, isothiazolyl, thiazoli, thiadiazole, indazole, benzinidazolyl, thieno[3,2

bthiophene. triazolyl, itriazinyl. imidazo(1,2-b]pyrazolyl, fur(2,3-cipyridinyl, 

imidazo[1,2-apyridinyl, indazolyl, pyrrolo[2,3-cjpyridiny, pyrrolo[3,2-cjpyridinvl, 

pyrazolo[3,4-cjpyridinyl, thieno[3,2-cjpyridinyl, thieno[2,3-c]pyridinyl, thieno[2,3

b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinonyl, dihydrobenzothiophenyl, 

dihvdrobenzofuranvl, benzofuran, chromanyl, thiochromanyl, tetrahydroquinolinyl, 

dihvdrobenzothiazine, dihydrobenzoxanyl, quinolinyl, isoquinolinyl, 1,6-naphthyridinyl, 

benzo[de]isoquinolinyl, pyrido[4,3-b][1,6]naphthyridinyl, thieno[2,3-b]pyrazinyI, 

quinazolinyl, tetrazolo[1,5-alpyridinyl, 1,2,4]triazolo[4,3-alpyridinylisoindoly, 

pyrrolo[2,3-b]pyridinyl, pyrrolo[3,4-b]pyridinyl, pyrrolo[3,2-b]pyridinyl, imidazo[5,4

b]pyridinyl, pyrrolo[1,2-alpyrimidinyT, tetrahydro pyrrolo[1,2-a]pyriildinyl, 3,4-dihydro

2H-1 ] 2 -pyrrolo[2,1-b]pyrimidine, dibenzo[b,di thiophene, pyridin-2-one, furo3,2

c]pyridinvl, furo[2,3-cjpyridinyl, 1H-pyrido[3,4-b][1,A] thiazinyl, benzooxazolyl, 

benzoisoxazolyl, furo[2,3-b]pyridinyl benzothiopheny, 15-naphthyridinyl .furo[3,2

blpyridine, [1,2,4]triazolo[1,5-alpyridinyl, benzo [1,2,3]triazolyl, inidazo[1,2

aIpyrirnidinyl, [1,.,4]triazolo[4,3-bIpyridazinyl, benzo[c][1,2,5]thiadiazolvl, 

benizo[c]1,2,5]oxadiazole, 1,3-diydro-2H-benzoldjinidazol-2-one, 3,4-dihvdro-2H

pyrazolo [1.5-b][1.2]oxazinyl, 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridinyl, thiazolo[5,4

d]thiazolvilimidazo[2,1-b]1,,4]thiadiazolyl,thieno[2,3-bpyrrolyl, 3H-indolyl, and 

derivatives thereof. Furthermore when containing two fused rings the heteroaryl groups 

herein defined may have an unsaturated or partially saturated ring fused with a fully 

saturated ring. Exemplary ring systems of these heteroaryl groups include indolinyl.  

indolinonyl, dihydrobenzothiophenyl, dihydrobenzofuran, chromanyl, thiochronanyl.  

tetrahydroqinolinyl, dihydrobenzothiazine, 3,4-dihdro-1-H-isoquinolinvi, 2,3

dihy drobenzofuran, indolinyl, indolyl, and dihydrobenzoxanyl.  

100531 "Prodrug" is meant to indicate a compound that may be converted under 

physiological conditions or by solvolysis to a biologically active compound of the 

invention. Thus, the term "prodrug" refers to a metabolic precursor of a compound of the 

invention that is pharmaceutically acceptable. A prodrug may be inactive when 

administered to a subject in need thereof, but is converted in vivo to an active compound of 

the invention. Prodrugs are typically rapidly transformed in vivo to yield the parent 
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compound of the invention, for example. by hydrolysis in blood. The prodrug compound 

often offers advantages of solubility, tissue compatibility or delayed release in a 

mammalian organism (see, Bundgard, H., Design of Prodrugs (1985). pp. 7-9, 21-24 

(Elsevier, Amsterdam)). A discussion of prodrugs is provided in Higuchi, T., et al., A.C.S.  

Symposium Series, Vol. 14, and in Bioreversible Carriers in Drug Design, Ed. Edward B.  

Roche, American Pharmaceutical Association and Pergamon Press, 1987.  

[0054] The term "prodrug" is also meant to include any covalently bonded carriers., 

which release the active compound of the invention in vivo when such prodrug is 

administered to a mammalian subject. Prodrugs of a compound of the invention may be 

prepared by modifying functional groups present in the compound of the invention in such 

a way that the modifications are cleaved, either in routine manipulation or in vivo, to the 

parent compound of the invention. Prodrugs include compounds of the invention wherein 

a hydroxy, amino or mercapto group is bonded to any group that, when the prodrug of the 

compound of the invention is administered to a mammalian subject, cleaves to form a free 

hydroxy, free amino or free mercapto group, respectively. Examples of prodrugs include, 

butare not limited to, acetate, formate and benzoate derivatives of alcohol or amide 

derivatives of amine functional groups in the compounds of the invention and the like.  

[00551 The invention disclosed herein is also meant to encompass the in vivo metabolic 

products of the disclosed compounds. Such products may result from, for example, the 

oxidation, reduction, hydrolysis, amidation, esterification, and the like of the administered 

compound, primarily due to enzymatic processes. Accordingly, the invention includes 

compounds produced by a process comprising administering a compound of this invention 

to a mammal for a period of time sufficient to yield a metabolic product thereof. Such 

products are typically identified by administering a radiolabelled compound of the 

invention in a detectable dose to an animal, such as rat, mouse. guinea pig, monkey, or to 

human, allowing sufficient time for metabolism to occur, and isolating its conversion 

products from the urine, blood or other biological samples.  

[0056] "Stable compound" and "stable structure"are meant to indicate a compound 

that is sufficiently robust to survive isolation to a useful degree of purity from a reaction 

mixture, and formulation into an efficacious therapeutic agent.  

[0057] "Pharmaceutically acceptable carrier, diluent or excipient" includes without 

limitation any adjuvant, carrier, excipient, glidant, sweetening agent, diluent, preservative, 

dye/colorant, flavor enhancer, surfactant, wetting agent, dispersingagent, suspending 

agent, stabilizer, isotonic agent, solvent, or emulsifier which has been approved by the 
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United States Food and Drug Administration as being acceptable for use in humans or 

domestic animals.  

[0058] "Pharmaceutically acceptable salt" includes both acid and base addition salts.  

[0059] "Pharmaceutically acceptable acid addition salt" refers to those salts which 

retain the biological effectiveness and properties of the free bases, which are not 

biologically or otherwise undesirable, and which are formed with inorganic acids such as, 

but are not limited to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 

phosphoric acid and the like, and organic acids such as, but not limited to, acetic acid, 2,2

dichloroacetic acid, adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic 

acid, benzoic acid, 4-acetamidobenzoic acid, camphoric acid, camphor-10-sulfonic acid, 

capric acid, caproic acid, caprylic acid, carbonic acid, cinnamic acid. citric acid, cyclamic 

acid, dodecylsulfuric acid, ethane-1,2-disulfonic acid, ethanesulfonic acid, 2

hydroxyethanesulfonic acid, formic acid, fumaric acid, galactaric acid, gentisic acid, 

glucoheptonic acid, gluconic acid, glucuronic acid, glutamic acid, glutaric acid, 2-oxo

glutaric acid, glycerophosphoric acid, glycolic acid, hippuric acid, isobutyric acid, lactic 

acid, lactobionic acid, lauric acid, maleic acid, malic acid, malonic acid, mandelic acid, 

methanesulfonic acid, mucic acid, naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic 

acid, 1-hvdroxy-2-naphthoic acid, nicotinic acid, oleic acid, orotic acid, oxalic acid., 

palmitic acid, pamoic acid, propionic acid, pyroglutamic acid, pyruvic acid, salicylic acid, 

4-aminosalicylic acid, sebacic acid, stearic acid, succinic acid, tartaric acid, thiocyanic 

acid, p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid, and the like.  

100601 "Pharmaceutically acceptable base addition salt" refers to those salts which 

retain the biological effectiveness and properties of the free acids, which are not 

biologically or otherwise undesirable. These salts are prepared from addition of an 

inorganic base or an organic base to the free acid. Salts derived from inorganic bases 

include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium, 

magnesium iron, zinc, copper, manganese, aluminum salts and the like. Preferred 

mnorganic salts are the ammonium, sodium, potassium, calcium, and magnesium salts.  

Salts derived from organic bases include, but are not limited to, salts of primary, 

secondary, and tertiary amnines, substituted amines including naturallyoccurring 

substituted amines, cyclic amines and basic ion exchange resins, such as ammonia., 

isopropylamine, trimethylamine. diethylamine, triethylamine. tripropylamine, 

diethanolamine, ethanolamine, deanol, 2 dimethlaminoethanol, 2 diethylaminoethanol, 

dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, 
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betaine, benetharnine, benzathine, ethylenediamine, glucosamnine, methylglucamine 

theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine, N 

ethylpiperidine, poly amine resins and the like. Particularly preferred organic bases are 

isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, choline 

and caffeine.  

[0061] Often crystallizations produce a solvate of the compound of the invention. As 

used herein, the term "solvate" refers to an aggregate that comprises one or more 

molecules of a compound of the invention with one or more molecules of solvent. The 

solvent may be water, in which case the solvate may be a hydrate. Alternatively, the 

solvent may be an organic solvent. Thus, the compounds of the present invention may 

exist as a hydrate. including a monohydrate, dehydrate hemihydrate, sesquihvydrate, 

trihydrate, tetrahydrate and the like, as well as the corresponding solvated forms. The 

compound of the invention may be tnie solvates, while in other cases, the compound of the 

invention may merely retain adventitious water or be a mixture of water plus some 

adventitious solvent.  

-0062] A "pharmaceutical composition" refers to a formulation of a compound of the 

invention and a medium generally accepted in the art for the delivery of the biologically 

active compound to mammals, e.g., humans. Such a medium includes all pharmaceutically 

acceptable carriers, diluents or excipients therefor.  

[0063] The compounds of the invention, or their pharmaceutically acceptable salts may 

contain one or more asymmetric centers and may thus give rise to enantiomers, 

diastereomers, and other stereoisomeric forms that may be defined, in terms of absolute 

stereochemistry, as (R) or (S) or, as (D) or (L) for amino acids. The present invention is 

meant to include all such possible isomers, as well as their racemic and optically pure 

forms. Optically active (+) and ()(R) and (S) , or (D) and (L) isomers may be prepared 

usingchiralsynthonsorchiralreagents, or resolved using conventional techniques, for 

example, chromatography and fractional crystallization. Conventional techniques for the 

preparation/isolation of individual enantiomers include chiral synthesis from a suitable 

optically pure precursor or resolution of the racemate (or the racemate of a salt or 

derivative) using, for example, chiral high pressureliqidchromatography (HPLC).Whe 

the compounds described herein contain olefinic double bonds or other centres of 

geometric asymmetry, and unless specified otherwise, it is intended that the compounds 

include both E and Z geometric isomers. Likewise, all tautomeric forms are also intended 

to be included.  
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100641 A "stereoisomer" refers to a compound made up of the same atoms bonded by 

the same bonds but having different three-dimensional structures, which are not 

interchangeable."The present invention contemplates various stereoisomers and mixtures 

thereof and includes "enantiomers", which refers to two stereoisomers whose molecules 

are nonsuperimposeable mirror imagofoneanother.  

[0065] A "tautomer" refers to a proton shift from one atom of a molecule to another 

atom of the same molecule. The present invention includes tautomers of any said 

compounds.  

[0066] In accordance with the present disclosure, the compounds described herein are 

designed to be substantially active or localized in the gastrointestinal lumen of a human or 

animal subject. The term "gastrointestinal lumen" is used interchangeably herein with the 

term "lumen," to refer to the space or cavity within a gastrointestinal tract (GI tract, which 

can also be referred to as the gut), delimited by the apical membrane of GI epithelial cells 

of the subject. In some embodiments, the compounds are not absorbed through the layer of 

epithelial cells of the (I tract (also known as the GI epithelium). "Gastrointestinal 

mucosa" refers to the layer(s) of cells separating the gastrointestinal lumen from the rest of 

the body and includes gastric and intestinal mucosa, such as the mucosa of the small 

intestine. A "gastrointestinal epithelial cell" or a "gut epithelial cell" as used herein refers 

to any epithelial cell on the surface of thegastrointestinal mucosa that faces the lumen of 

the gastrointestinal tract, including, for example, an epithelial cell of the stomach, an 

intestinal epithelial cell, a colonic epithelial cell, and the like.  

100671 A "subject" is a human, but can also beananimal in need of treatment with a 

compound of the disclosure, e.g., companion animals (e.g., dogs, cats, and the like), farm 

animals (e.g., cows, pigs, horses and the like) and laboratory animals (e.g., rats, mice, 

guinea pigs and the like).  

[00681 "Substantially systemically non-bioavailable" and/or "substantially 

impermeable" as used herein (as well as variations thereof) generally refer to situations in 

which a statistically significant amount, and in some embodiments essentially all of the 

compound of the present disclosure (which includes the NHE-inhibitor small molecule), 

remains in the gastrointestinal lumen. For example, in accordance with one or more 

embodiments of the present disclosure, at least about 70%. about 80%, about 90%, about 

95%, about 98%, about 99%, or even about 99.5%, of the compound remains in the 

gastrointestinal lumen. In such cases,. localization to the gastrointestinal lumen refers to 

reducing net movement across a gastrointestinal layer of epithelial cells, for example, by 
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way of both transcellular and paracellular transport, as well as by active and/or passive 

transport. The compound in such embodiments is hindered from net permeation of a layer 

of gastrointestinal epithelial cells in transcellular transport, for example, through an apical 

membrane of an epithelial cell of the small intestine. The compound in these embodiments 

is also hindered from net permeation through the "tight junctions" in paracellular transport 

between gastrointestinal epithelial cells lining the lumen.  

10069] In this regard it is to be noted that, in one particular embodiment, the compound 

is essentially not absorbed at all by the i tract or gastrointestinal lumen. As used herein, 

the terms "substantially impermeable" or "substantially systemically non-bioavailable" 

refers to embodiments wherein no detectable amount of absorption or permeation or 

systemic exposure of the compound is detected, using means generally known in the art.  

[0070] In this regard it is to be further noted, however, that in alternative embodiments 

"substantially impermeable" or "substantially systemically non-bioavailable" provides or 

allows for some limited absorption in the GI tract, and more particularly the gut 

epithelium, to occur (e.g., some detectable amount of absorption, such as for example at 

least about 0.1%, 0.5%, 1% or more and less than about 30%. 20%, 10%, 5%, etc., the 

range of absorption being for example between about 1% and 30%, or 5% and 20%, etc.; 

stated another way, "substantially impermeable" or "substantially systemically non

bioavailable" refers to compounds that exhibit some detectable permeability to an 

epithelium layer of cells in the GI tract of less than about 20% of the administered 

compound (e.g., less than about 15%, about 10%. or even about 5%, and for example 

greater than about 0.5%, or 1%), but then are cleared by the liver (i.e., hepatic extraction) 

and/or the kidney (i.e., renal excretion).  

[0071] In accordance with the present disclosure, and as further detailed herein below, 

it has been found that the inhibition of NHE-mediated antiport of sodium ions (Na') and 

hydrogen ions (H) in the gastrointestinal tract, and more particularly the gastrointestinal 

epithelia is a powerful approach to the treatment of various disorders that may be 

associated with or caused by fluid retention and/or salt overload, and/or disorders such as 

heart failure (in particular, congestive heart failure), chronic kidney disease, end-stage 

renal disease, liver disease, and/or peroxisome proliferator-activated receptor (PPAR) 

gamma agonist-induced fluid retention. More specifically, it has been found that the 

inhibition of the NHE-mediated antiport of sodium ions and hydrogen ions in the GI tract 

increases the fecal excretion of sodium, effectively reducing systemic levels of sodium and 

fluid. This, in turn, improves the clinical status of a patient suffering from, for example, 

25



WO 2018/129552 PCT/US2018/013020 

CHIF, ESRD/CKD and/or liver disease. It has further been found that such a treatment may 

optionally be enhanced by the co-administration of other beneficial compounds or 

compositions, such as for example a fluid-absorbing polymer. The fluid-absorbing 

polymer may optimally be chosen so that it does not block or otherwise negatively 

interfere with the mechanism of action of the co-dosed NIE-inhibiting compound.  

[0072] Additionally, and also as further detailed herein below, it has further been found 

that the inhibition of NHE-mediated antiport of sodium ions (Na') and hydrogen ions (H-) 

in the gastrointestinal tract, and more particularly the gastrointestinal epithelia, is a 

powerful approach to the treatment of hypertension, that may be associated with or caused 

by fluid retention and/or salt overload. More specifically, it has been found that the 

inhibition of the NHE-mediated antiport of sodium ions and hydrogen ions in the GI tract 

increases the fecal excretion of sodium, effectively reducing systemic levels of sodium and 

fluid. This, in turn, improves the clinical status of a patient suffering from hypertension.  

Such a treatment may optionally be enhanced by the co-administration of other beneficial 

compounds or compositions, such as for example a fluid-absorbing polymer. The fluid

absorbing polymer may optimally be chosen so that it does not block or otherwise 

negatively interfere with the mechanism of action of the co-dosed NHE-inhibiting 

compound.  

10073] Additionally, and also as further detailed herein below, it has further been found 

that the inhibition of NE-mediated antiport of sodium ions (Na) and hydrogen ions(H) 

in the gastrointestinal tract, and more particularly the gastrointestinal epithelia, is a 

powerful approach to the treatment of various gastrointestinal tract disorders, including the 

treatment or reduction of pain associated with gastrointestinal tract disorders, and more 

particularly to the restoration of appropriate fluid secretion in the gut and the improvement 

of pathological conditions encountered in constipation states. Applicants have further 

recognized that by blocking sodium ion re-absorption, the compounds of the present 

disclosure restore fluid homeostasis in the GI tract, particularly in situations wherein fluid 

secretion/absorption is altered in such a way that it results in a high degree of feces 

dehydration, low gut motility, and/or a slow transit-time producing constipation states and 

GI discomfortgenerally. It has further been found thatsuch a treatment may optionally be 

enhanced by the co-administration of other beneficial compounds or compositions, such as 

for example a fluid-absorbing polymer. The fluid-absorbing polymer may optimally be 

chosen so that it does not block or otherwise negatively interfere with the mechanism of 

action of the co-dosed NIE-inhibiting compound.  
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100741 Due to the presence of NHEs in other organs or tissues in the body, the method 

of the present disclosure employs the use of compounds and compositions that are 

desirably highly selective or localized, thus acting substantially in the gastrointestinal tract 

without exposure to other tissues or organs. In this way, any systemic effects can be 

miniunized (whether they are on-target or off-target). Accordingly, it is to be noted that, as 

used herein, and as further detailed elsewhere herein, "substantially active in the 

gastrointestinal tract" generally refers to compounds that are substantially systemically 

non-bioavailable and/or substantially impermeable to the layer of epithelial cells, and more 

specifically epithelium of the CI tract. It is to be further noted that, as used herein, and as 

further detailed elsewhere herein, "substantially impermeable" more particularly 

encompasses compounds that are impermeable to the layer of epithelial cells, and more 

specifically the gastrointestinal epithelium (or epithelial laver). "Gastrointestinal 

epithelium" refers to the membranous tissue coveting the internal surface of the 

gastrointestinal tract. Accordingly, by being substantially impermeable, a compound has 

very limited ability to be transferred across the gastrointestinal epithelium, and thus contact 

other internal organs (e.g., the brain, heart, liver, etc.). The typical mechanism by which a 

compound can be transferred across the gastrointestinal epithelium is by either 

transcellular transit (a substance travels through the cell, mediated by either passive or 

active transport passing through both the apical and basolateral membranes) and/or by 

paracellular transit, where a substance travels between cells of an epithelium, usually 

through highly restrictive strictures known as "tightjunctions".  

100751 Without wishing to be bound to any particular theory, it is believed that the 

NHE-inhibiting compounds (e.g., NHE-3, -2 and/or -8 inhibitors) of the present disclosure 

are believed to act via a distinct and unique mechanism, to decrease paracellular 

permeability of the intestine. NHE3 is expressed at high levels on the apical surface of the 

gastrointestinal tract and couples luminal Na absorption to the secretion of intracellular 

protons. Inhibition of NIE3, by the NIE-inhibiting compounds (e.g.,NHE-3, -2 and/or -8 

inhibitors) of the present disclosure, results in accumulation of intracellular protons. The 

intracellular proton retention accompanying NHE3 inhibition modulates the tight junction 

between cells to decrease paracellular permeability which can be measured by an increase 

in transepithelial electrical resistance. Since increased paracellular and/or transcellular 

permeability ofthe intestine is observed in many diseases including, but not limited to a 

gastrointestinal motility disorder, irritable bowel syndrome, chronic constipation, chronic 

idiopathicconstipation,chronic constipation occurringin cystic fibrosis patients, chronic 

27



WO 2018/129552 PCT/US2018/013020 

constipation occurring in chronic kidney disease patients, calcium-induced constipation in 

osteoporotic patients, opioid-induced constipation, multiple sclerosis-induced constipation, 

parkinson's disease-induced constipation, a functional gastrointestinal tract disorder, 

gastroesophageal reflux disease, functional heartburn, dyspepsia, functional dyspepsia, 

non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, Crohn's disease, 

ulcerative colitis and related diseases referred to as inflammatory bowel disease, colonic 

pseudo-obstruction, gastric ulcers, infectious diarrhea, cancer (colorectal), "leaky gut 

syndrome"', cystic fibrosis gastrointestinal disease, multi-organ failure, microscopiccolitis, 

necrotizing enterocolitis, allergy - atopy, food allergy, infections (respiratory), acute 

inflammation (e.g., sepsis, systemic inflammatory response syndrome), chronic 

inflammation (arthritis), obesity-induced metabolic diseases (e.g., nonalcoholic 

steatohepatitls, Type I diabetes, Type II diabetes, cardiovascular disease), kidney disease, 

diabetic kidney disease, cirrhosis, nonalcoholic steatohepatitis, nonalcoholic fatty acid liver 

disease, Steatosis, primary sclerosing cholangitis., primary biliary cholangitis, portal 

hypertension, autoimmune disease (e.g.,Type I diabetes, ankylosing spondylitis, lupus, 

alopecia areata, rheumatoid arthritis, polymyalgia rheumatica, fibromyalgia, chronic 

fatigue syndrome, Sjogren's syndrome, vitiligo, thyroiditis, vasculitis, urticarial (hives), 

Raynaud's syndrome), Schizophrenia, autism spectrum disorders, hepatic encephalopathy, 

small intestinal bactreial overgrowth, and chronic alcoholism, and the like it is anticipated 

that NHE inhibition could provide therapeutic benefit in these diseases by decreasing 

paracellular and/or transcellular permeability in the intestine 

100761 Thus in some embodiments, the present disclosure provides methods of 

decreasing paracellular permeability of the intestine. In some embodiments, the method 

of decreasing paracellular permeability of the intestine comprises administration of an 

NHE3 inhibitor. In some embodiments, the inhibition of NHE3 results in an accumulation 

of intracellular protons. In some embodiments, the decrease in paracellular permeability is 

due to an increase in intracellular protons independent of and without NHE3 inhibition. In 

other words, an increase in intracellular protons without NHE3 inhibition results in a 

decrease in paracelllar permeability. Thus methods of decreasing paracellular permeability 

comprising increasing intracellular protons is provided. In some embodiments, methodsof 

treating diseases associated with paracellular permeability are provided comprising 

administering an agent that increases intracellular protons at tight junctions thereby 

decreasing paracellular permeability and thus treating the disease. Non limiting examples 

of such diseases include, Crohn's disease, ulcerative colitis and related diseases referred to 
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as inflammatory bowel syndrome, colonic pseudo-obstruction, gastric ulcers, infectious 

diarrhea, cancer (colorectal), "leaky gut syndrome", cystic fibrosis gastrointestinal disease, 

multi-organ failure, microscopic colitis, necrotizing enterocolitis, allergy - atopy, food 

allergy, infections (respiratory), acute inflammation (e.g., sepsis, systemic inflammatory 

response syndrome), chronic inflammation (arthritis), obesity-induced metabolic diseases 

(e.g., nonalcoholic steatohepatitis, Type I diabetes, Type II diabetes, cardiovascular 

disease), kidney disease, diabetic kidney disease, cirrhosis, nonalcoholic steatohepatitis, 

nonalcoholic fatty acid liver disease, Steatosis, primary sclerosing cholangitis, primary 

biliary cholangitis, portal hypertension, autoimmune disease (e.g.Type I diabetes, 

ankylosing spondylitis, lupus, alopecia areata, rheumatoid arthritis, polvmyalgia 

rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren's syndrome, vitiligo.  

thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), Schizophrenia, autism 

spectrum disorders, hepatic encephlopathy, small intestinal bactreia] overgrowth, and 

chronic alcoholism, and the like.  

100771 In some embodiments, the present disclosure provides methods of modulating 

transcellular permeability of the intestine. Income embodiments,the methodof 

modulating transcellular permeability of the intestine comprises administration of an 

NHE3 inhibitor. In some embodiments, the inhibition of NHE3 results in a substance 

travelling through the cell, mediated by either passive or active transport passing through 

boththeapical andbasoliteralmembranes. Thus methods of modulating transcelhlar 

permeability comprising mediating either passive or active transport of a substance passing 

through both the apical and basolateral membranes is provided. In some embodiments, 

methods of treating diseases associated with transcellular permeability are provided 

comprising administering an agent that mediates either passive or active transport of a 

substance passing through both the apical and basolateral membranes of a cell, thereby 

modulating transcellular permeability and thus treating the disease. Non limiting examples 

of such diseases include a gastrointestinal motility disorder, irritable bowel syndrome, 

chronic constipation, chronic idiopathic constipation, chronic constipation occurring in 

cystic fibrosis patients, chronic constipation occurring in chronic kidney disease patients, 

calcium-induced constipation in osteoporotic patients, opioid-induced constipation, 

multiple sclerosis-induced constipation, parkinson's disease-induced constipation, a 

functional gastrointestinal tract disorder, gastroesophageal reflux disease, functional 

heartburn, dyspepsia, functional dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic 

intestinal pseudo-obstruction.  
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1100781 The compounds of the present disclosure may therefore not be absorbed, and 

are thus essentially not systemically bioavailable at all (e.g., impermeable to the 

gastrointestinal epithelium at all), or they show no detectable concentration of the 

compound in serum. Alternatively, the compounds may: (i) exhibit some detectable 

permeability to the layer of epithelial cells, and more particularly the epithelium of the (I 

tract, of less than about 20% of the administered compound (e.g., less than about 15%, 

about 10%, or even about 5%, and for example greater than about 0.5%, or 1%), but then 

are rapidly cleared in the liver (i.e., hepatic extraction) via first-pass metabolism; and/or 

(ii) exhibit some detectable permeability to the layer of epithelial cells, and more 

particularly the epithelium of the GI tract, of less than about 20% of the administered 

compound (e.g., less than about 15%, about 10%, or even about 5%, and for example 

greater than about 0.5%, or 1%), but then are rapidly cleared in the kidney (i.e., renal 

excretion).  

10079] Compounds may also be cleared from circulation unchanged into the bile by 

biliary excretion. The compounds of the present disclosure may therefore not exhibit 

detectable concentrations in the bile. Alternatively, the compounds may exhibit some 

detectable concentration in the bile and more particularly the epithelium of the biliary tract 

and gallbladder of 10 pM, less than I M, less than 0.1 pM. less than 0.01 PM or less than 

about 0.001 pM.  

[0080] In this regard it is to be still further noted that, as used herein, "substantially 

systemically non-bioavailable"generally refers to the inability to detect a compound inthe 

systemic circulation of an animal or human following an oral dose of the compound. Fora 

compound to be bioavailable, it must be transferred across the gastrointestinal epithelium 

(that is, substantially permeable as defined above), be transported via the portal circulation 

to the liver, avoid substantial metabolism in the liver, and then be transferred into systemic 

circulation.  

[0081] Without being held to any particular theory, the NHIE-inhibiting compounds 

(e.g.,NHE-3,2an/or-8inhibitors) of the present disclosure are believed to act viaa 

distinct and unique mechanism, causing the retention of fluid and ions in the GI tract (and 

stimulating fecal excretion) rather than stimulating increased secretion of said fluid and 

ions. For example, lubiprostone (Amitiza@ Sucampo/Takeda) is a bicyclic fatty acid 

prostaglandin El analog that activates the Type 2 Chloride Channel (CC-2) and increases 

chloride-rich fluid secretion from the serosal to the mucosal side of the GI tract (see, e.g., 

Pharmacological Reviews for Amitiza, NDA package). Linaclotide (MD-1100acetate, 
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Microbia/Forest Labs) is a 14 arnino acid peptide analogue of an endogenous hormone, 

guanvin, and indirectly activates the Cystic Fibrosis Transmembrane Conductance 

Regulator (CFTR) thereby inducing fluid and electrolyte secretion into the GI (see, e.g., Li 

et al., J. Exp. Med., vol. 202 (2005), pp. 975-986). The substantially impermeable NHE

inhibiting compounds of the present disclosure act to inhibit the reuptake of salt and fluid 

rather than promote secretion. Since the GI tract processes about 9 liters of fluid and about 

800 meq of Na each day, it is anticipated that NHE inhibition could permit the removal of 

substantial quantities of systemic fluid and sodium to resorb edema and resolve CHF 

symptoms.  

1. Substantially Impermeable or Substantially Systemically Non-Bioavailable 

NHE-Inhibiting Compounds 

10082] In one aspect, the compounds of the present disclosure are generally 

represented by Formula (I): 

R 15 RNRN 

R3 8 Linker Q 

\3 R4  n 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

Linker is -(CHR13)p-[Y-(CH2)rs-Z-R1 3-(CH2)t-Z-; 

W is independently, at each occurrence, S(O)2, C(O), or -(CH2)m-; 

Z is independently, at each occurrence, a bond, C(O), or -C(O)NH-; 

Y is independently, at each occurrence, 0, S, NH, N(CI-C3alkyl), or -C(O)NH-; 

Q is a bond, NH, -C(O)N-, -NHC(O)NH-, -NH C(O)N(C-I3)-, or -NHC(O)NH

(CIR );mis an integer from I to 2;n is an integer from I to 4; 

r and p are independently, at each occurrence, integers from 0 to 8; 

s is an integer from 0 to 4; 
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t is an integer from 0 to 4; 

u is an integer from 0 to 2; 

R" and R' are independently -, Ci-Calkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, ari, heteroar Icontaining 1-5 heteroatoms 

selected from the group consisting of N, S. P and 0, wherein each alkyl, alkenyl, 

cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted 

with one or more halogen, OH., CN, -NO2, oxo, -SR 9 -OR 9 -NHR, -NR 9R 0 , 

S(O)2N(R 9)2-, -- S(O)2R9, --C(O)R 9, --C(O)OR 9, --C(O)NR9R 0 , --NRS(O)2R10 , -S(O)R9.  

---S(O)NR 9R' 0, ---NR'S(O)R 9, Ci-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl ; or 

R- and R2 together with the nitrogen towhich they are attached can form a 

heterocyclvl or heteroaryl containing 1-5 heteroatoms selected from the group consisting 

of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is optionally substituted 

with one or more halogen, OH, CN, -N02, oxo, -SR 9, -OR 9, -NI-R 9, -NR 9R, 

S(O)2N(R 9)2-, -S(O)2R 9, -C(O)R 9, -C(O)OR, -C(O)NR 9R0 ,-NRS()2R10. -S(O)R9, 

-S(O)NR 9R]O, -NR 9S(O)R', Ci-CGalkyl, C2-Calkenyl, C4-Cscycloalkenvl, C2-Calkynyl, 

C3-Cscycloalkl, heterocyclyl, heterocycle, aryl, or heteroaryl; 

R3 and R4 are independently halogen, OH CN, CI-Calkyl, CI-Calkoxy, Ci

Chaloalkyl, Ci-Chaloalkoxv, or -C(O)NR 9R 0 ; 

R5, R R7, and R' are independently H, halogen, OH. CN, ---N02, C-C6alkvl, C2

Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyi, heterocyclyl, aiyi, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

-SR 9. -OR 9. -NHR 9, -NR9 R°, -S(O)2N(R?)2-. -S(O)2R?, -C(O)R 9 .-C(O)OR,

NR9S(O)2R"o, -S(O)R9, -S(O)NR 9R0 , -NRIS(O)R 9; 

R9 and R'0 are independently H, C-CGalkyl, C2-C6alkenyl, C4-Cscvcloalkenvl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1-5 heteroatorns 

selected from the group consisting of N, S, Pand 0 

X is a bond, H, N, 0, CRR12 , CR, IC, -NHC(O)NH-, orC3-CcVclolakyl; 

R''andR1 2 are independently iH, Ci-C6 alkyl, OH, NH2, CN, orNO2; 
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R3 is independently, at each occurrence, a bondH, C1-Calkyl, C4-Cscycloalkenyl 

C3-Cscycoalkvl. heterocyclV, aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, 

heterocvclvl, aryl, or heteroaryl is optionally substituted with one or more R1; 

R14 is independently, at each occurrence. H., C-C6alkyl, or C1-C6haloalkyl; or 

R 6 and R" together with the atoms to which they are attached may combine to 

form, independently, at each occurrence, 5- to-6 membered heterocyclyl,, wherein each 

C3-Cs cycloalkyl, or heterocyclyl is optionally substituted with one r more R 9 ; or 

R 3and R t ogether with the atoms to which they are attached may combine to 

form independently, at each occurrence. C3-Cs cycloalkyl, heterocyclyl, aryl, or heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, wherein 

each heterocyclyl or heteroaryl is optionally substituted with one or more R9; 

R, R1 6, R", and R18 are independently, at each occurrence, H, OH, NH2 , or C-C3 

alkyl, wherein the alkvl is optionally substituted with one or more R"; and 

R" -are independently, at each occurrence, H, 01-, NH2, oxo,Ci-Calkyl, C1

C61-haloalkyl, Ci-Calkoxy 

provided that: 

(1) when X is H, n is 1; 

(2) when X is a bond., , or CRR, n is 2; 

(3) when n is 3, X is CR" or N; 

(4) when n is 4 X Is C; 

(5) only one of Q or X is -NHC(O)NH- at the time, 

(6) R and R together with the nitrogen to which they are attached, cannot form a 

pyrrolidinyl; 

(7) when R' and R2 are methyl, R' and R 4 are halogen, and R 5and R8 are -, Linker 

isnot O 

(8) when R and R together with the nitrogen to which they are attached form a 

piperidinyl R3 and R4 are halogen, and R and R' are H, Linker is not 

'O' ; or 
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(9) when R' and R2 , together with the nitrogen to which they are attached, form 3

aminopiperidin--yl, R3 and R are halogen, and R 5, R1, R, and Ri are H, Linker is not 

In an embodiment the NIE-inhibiting compounds of Formula (I) possess overall 

physicochenmical properties that render them substantially impermeable or substantially 

systemically non-bioavailable.  

Inan embodiment, the compound of the invention has a structure according to 

formula I' 

H 
N 

N R 
0 RF61 6iR x 

R8  
- N Linker 

NC \ R7 R1 R 8 

(I') 

or a pharmaceutically acceptable salt thereof, 

wherein: 

Linkeris-R-(CHR 3 )p-[Y-(CH2)r]s-Z-R --(CH2-Z-; 

X is a bond, H, N, 0, CR"R', CR, IC, -NHC(O)NH-, -(CHR)p- or C3

C6cyclolakyl; 

W is independently, at each occurrence, S(0)2, C(O), or -(CH2)m-; 

Z is independently, at each occurrence, a bond, C(O), or -C(O)NH-; 

Y is independently, at each occurrence, 0, S, NH, N(C-C3alkyl), or -C(O)NH-; 

Q is a bond, N, -C(O)NH-, -NI-IC()NH-, -NHC()N(CH3)-, or -NI-IC(0)NH

(CHR3), 

m is an integer from 1 to 2 

n is an integer from I to 4; 

r and p are independently, at each occurrence, integers from 0 to 8; 

s is an integer from 0 to 4 

t is an integer from 0 to 4; 
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u is an integer from 0 to 2; 

R" and R' are independently -, Ci-CGalkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, ari, heteroar Icontaining 1-5 heteroatoms 

selected from the group consisting of N, S. P and 0, wherein each alkyl, alkenyl, 

cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted 

with one or more halogen, OH, CN, -N2, oxo, -SR 9, -OR 9, -NI-R9 , -NR 9R10, 

S(O)2N(R 9)2-, -- S(O)2R9, --C(O)R 9, --C(O)OR 9, --C(O)NR9R 0 , --NRS(O)2Ro, -S(O)R 9 

---S(O)NR 9R 0, ---NRIS(O)R 9, Ci-CaIly, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl ; or 

R` and R2 together with the nitrogen towhich they are attached can form a 

heterocycll or heteroarl containing 1-5 heteroatoms selected from the group consisting 

of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is optionally substituted 

with one or more halogen, OH, CN, -N2, oxo, -SR 9, -OR 9, -NR9, --NR9R10, 

S(O)2N(R 9)2-, -S(O)2R9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R0 ,-NRS(O)2R1'. -S(O)R(, 

---S(O)NR9R'0, ---NR 9S()R, Ci-Calkyl, C2-Calkenyl, C4-CScycloalkenyl, C2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl; 

R andRare independently halogen. OH, CN, CI-Calkyl, CI-Calkoxy, Ci

Chaloalkyl, Ci-Chaloalkoxv, or -C(O)NR 9R 0 ; 

R5, RG R7, and R' are independently H, halogen, OH. CN, --- N02, Ci-Calkyl, C2

Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aiyi, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

--SR9.--OR9, -NHR 9, -NR9 R10, ---S(O)2N(R 9)2- -S(O)2R9, --C(O)R9 --C(O)OR9, 

NR 9S(O)2R0 , --- S(O)R, ---S(O)NRR 0 , --- NRS(O)R 9; 

R9 and RI 0 are independently H, Ci-C6alkyl, C2-C6aikenyl, C4-Cscvcloalkenvl, C2

Cmalkynyl, C3-Cscvcloalkyl, heterocyclyl, aryl, or heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0 

R1 Iand R12 are independently H, Ci-Calkyl, OH, NH2, CN, or N02; 

R13 is independently, at each occurrence, a bond, -, Ci-C alkyl, C4-Cscycloalkenyl, 

C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each cycloalkeny, cycloalkyl, 

heterocyclyl, aryl. or heteroaryl is optionally substituted with one or more R 19; 

R" is independently, at each occurrence, H, C-Calkyl, or Ci-Chaloalkyl; or
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R' and RM together with the atoms to which they are attached may combine to 

form, independently, at each occurrence, 5- to-6 membered heterocyclyl,, wherein each 

C3-CS cycloalkyl, or heterocyclyl is optionally substituted with one or more R9; or 

R 3 and R together with the atoms to which they are attached may combine to 

form independently, at each occurrence, C3-C. cycloalkyl. heterocyclyi, aryl, or heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, wherein 

each heterocyclyl or heteroaryl is optionally substituted with one or more R9; 

R, R16 , R and Rs are independently, at each occurrence. H, OH, NH2, or C-C3 

alkyl, wherein the alkyl is optionally substituted with one or more R"; and 

R' are independently, at each occurrence, H, H, NHI2, oxo, Ci-Calkyl, C

C6Hhaloalkyl, Ci-Calkoxy.  

[0083] It is to be noted that, in the many structures illustrated herein, all of the various 

linkages or bonds will not be shown in every instance. However, this should not be viewed 

in a limiting sense. Rather, it is to be understood that the NHE-inhibiting molecule is 

bound or interconnected in some way (e.g., by a bond or Linker) such that the resulting 

NHE-inhibiting compound is suitable for use (i.e., substantially impermeable or 

substantially systemically non-bioavailable in the GI tract).  

[0084] In yet other embodiments, the polyvalent NHE-inhibiting compound may be in 

oligomeric or polymeric form. It is to be noted that the repeat unit in each Formula (I) 

generally encompasses repeating units of various polymeric embodiments, including 

linear, branched and dendritic structures. which may optionally be produced by methods 

referred to herein. In each polymeric, or more general polyvalent, embodiment, it is to be 

noted that each repeat unit may be the same or different. and may or may not be linked 

through the "X" moiety by a Linker, which in turn may be the same or different when 

present. In this regard it is to be noted that as used herein, "polyvalent" refers to a 

molecule that has multiple (e.g., 2, 4, 6, 8, 10 or more) NHE-inhibiting molecule.  

[0085] In one embodiment of the invention, the Linker is -heterocyclyl-(CHR13 )p-[Y

(CH2)js-.In another embodiment of the invention, the Linker nay be represented by, but 

not limited to,
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N N N N NN 

NV 0O 

H 
N 

N.NR 
NX 0 

0 -

0 0 

IN I N 
0 or 

10086] In another embodiment, the Linker may represented, without limitation. by 

H 

0 
'N N OR 

N N 
o - 0 ,or 

[0087] In some embodiments, of the invention, R' and R are C1-C6alkyl. In some 

embodiments, R' andR2 are methyl.  

100881 Yet in other embodiments of the compounds of Formula I, R and R2 together 

with the nitrogen to which they are attached may form a heterocyclyl or heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N S, P and 0. In some 

embodiments of the compounds of Formula I, the heterocyclyl or heteroaryl formed by R, 

and R t ogether with the nitrogen to which they are attached is optionally substituted with 

one or more H. halogen, -NR9Rc. or C1-C6alkvl.  

10089] In other embodiments of the compounds of Formula I, R1 and R2 together with 

the nitrogen to which they are attached can form a heterocycle. In some embodiments of 

the compounds of Formula I, the heterocycle formed by R and R 2 together with the 

nitrogen to which they are attached is optionally substituted with one or more oxo. In 

other embodiments of the compounds of Formula , R1 and R2 together with the nitrogen to 

which they are attached may also form a piperidine or piperazine. In further embodiments 

of the compounds of Formula I, the piperidine or piperazine is optionally substituted with 
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one ormore oxo, halogen, --- NR9RI0, or C1-C6alkyl. Inaparticularembodiment, the 

piperazine is substituted with methyl.  

[0090] In some embodiments of the compounds of Formula I, R9 and RI0 are Ci

Calkyl. In other embodiments, R' and R10 are methyl. In some embodiments of the 

compounds of Formula I, R, is halogen, CN C1-CGalkyl, C-C6alkoxv, C1-CGhaloalkyl, or 

Ci-Chaloalkoxy. In some embodiments of the compounds of Formula I, R 3 is halogen, 

CNor Ci-Calkyl. In an embodiment, R3is CN. In some embodiments, R3 is F, Cl, CN, 

or methyl.  

[0091] In some embodiments of the compounds of Formula I, R4 is halogen or Ci

Calky. In some embodiments of the compounds of Formula I, R is F, Cl, or methyl. In 

an embodiment, R3 is CN and R4 is Cl.  

100921 In other embodiments of the compounds of Formula I, R Is -, halogen, C1

C6alkl, or OR9 . Invet other embodiments, R 5 is -, F, or methyl.  

10093] In another embodiment of the invention., RI, and R1 are H, halogen, or CI

C6alkyl. In another embodiment, R ,Rand R are all . It has be observed that 

compounds of the invention incorporating a halogen or alkyl substituent at R' while R4, R 

and R' are each H exhibit less interaction with cytochrome enzymes. Accordingly, in an 

embodimentRR7and R' are each H and Ris halogen or Ci-6alkyl. In an embodiment, 

R5, R and R8 are each H and 6 is F. In an embodiment, R5, R and R' are each H and R6 

is Me.  

[0094] In another embodiment of the compounds of Formula I. Q is -NHC(O)NH-. In 

a particular embodiment, Q Is -NH-IC(O)N-and the Linker is -heterocclvl-(CHR3 )p-IY

(CH2)rjs-. In a particular embodiment, Q is -NHC(O)NH-, the Linker is -heterocyclyl

(CHR)p-[Y-(CH2)r]s- and u is 0. In a particular embodiment, Q is -NHC(O)NH-, the 

Linker is -hetrirocyclyl-(CHR)p-[Y-(CH2)is-, u is 0 and n is 2. In2anparticular 

embodiment, Q is -NI-C(O)NI-, the Linker is -heterocyclyl-(CHR 3 )p-[Y-(CH2)rs-, u is 0, 

n is 2 and X is -(CI-IR 3 - or C3-CcVclolakyl. In another embodiment, Q is a bond.  

[0095] In one embodiment of the compounds of Formula I. R, R", R', and RiP are 

all -. In one embodiment of the compounds of Formula I, R 1and R"17 are H. In one 

embodiment of the compounds of Formula I, R' 6 and R" are 01-. In yet another 

embodiment of the compounds of Formula I, R 5 and R 1are H and R 6 and RI are OH.  

[00961 In one embodiment of the compounds of Formula 1, Y is 0, r is 2, and s is 1. In 

another embodiment, Y is 0, r is 2, and s is 2. In some embodiments, s is 0. In some 

embodiments, Z is C(O).
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100971 In some embodiments of the compounds of Formula I, R" is -, C-C6 alk.l 

heterocyclyl or heteroaryl. In some embodiments of the compounds of FormulaI, the 

heterocvclvl or heteroaryl of R '3 is optionally substituted with one or more R1 9 . In some 

embodiments. R 3 is heterocyclyl optionally substituted with one or more R1. In some 

embodiments, R" is oxo. In some embodiments of the compounds of Formula I, n is 2. In 

other embodiments of the compounds of Formula I, n is 3 Or 4.  

10098] In one embodiment of the invention, the compounds of Formula I have the 

Formula Iaor la: 

Het 

NR 

~ R8 SLinker N N 

H 
N 

/ 0 . R6 R14 
0 N RN 

C8 I Linker N N 

N C R 0H H 

CI 2 (Ia'), 

[0099] In one embodiment of the invention, the compounds of Formula I have the 

Formula lb or Ib': 

/ N R 

R 0 0 

8 R8 S Linker N 
3H OH 

CI 
2 (Ib), 
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H 
N 

N R5 

O R6R4 R N ' Linker 

NC' R7 / C1 /2 
2 (Ib'), 

wherein the ring Het represents RI and R2 together with the nitrogen to which they are 

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from 

the group consisting of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is 

optionally substituted with one or more halogen, 01-1, CN, -- NO2, oxo, -SR 9, ---OR9 , 

NHR 9, --NR9R' 0, -S(O)2N(R 9)2-, -S(O)2R 9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R' 0,

NR9S(O)2R 0 -S(O)R 9, -S(O)NR 9R. -NR 9S(O)R0, C1-C 6alkyl, C2-C6alkeny. C4

Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or 

heteroaryl.  

[00100] In one embodiment of the invention, the compounds of Formula I have the 

Formula Ic or Ic: 

R NR2 R 

O RO 0 6Het 0 
R3 R N [Y-(CH 2 )r1S-Z-R13-(CH2) N 
p3 \ H H 

CI p-2 2 
(Ic), or 

H 
N 

N 0 R 5 

[Y- (CH2l Z-R 13-(CH2)t 

N C R\ r ~ R-2 H H 

C12 (Ic') 

wherein I-let B represents a C3-Cs cycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1

5 heteroatoms selected from the group consisting of N, S, P and 0, wherein each 

heterocyclyl or heteroary Iis optionally substituted with one or more R".  
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1001011 In one embodiment of the invention, the compounds of Formula I have the 

Formula Id or Id: 

R R 

N R 

SNZ- [(CH 2)rY1sk(CHR1 )- N 

RI 0 
C1 /2 (Id), or 

H 
N 

/ N.~R6 e14 

Z- [(CH2)-Yli (CHR 13 )>N N 
NC- RHe7 H H 

l / 7 2 _ (Id'), 

wherein Het is R 13which represents C4-Cscycloalkenyl, C3-Cscycloalkyl, heterocyclyl, 

atyl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, heterocyclyl, aiy, or heteroarvi 

is optionally substituted with one or more R".  

[00102] In one embodiment of the invention, the compounds of Formula I have the 

Formula le or le: 

/Het 
A 
N R 

N 0 R RjRI14 
0 

R3 sNZY- [(CH 2)FY]I (CHR1)-PN N 
R3 / ,~ Het H H 

S2 
Ie), or 
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H 
N 

N 
0R 144 

6 ' N Z--[(CH2)FY1i(CHR 13N N 

NC RHe O H H 
NC 

wherein the ring Het A represents R_ and R2 together with the nitrogen to which 

they are attached can form a heterocclv or heteroaryl containing 1-5 heteroatoms selected 

from the group consisting of N, S, P and 0, wherein the heterocclyl or heteroaryl group is 

optionally substituted with one or more halogen, 01, CN, -N02, oxo, -SR 9 , -OR 9 , 

NHR9, -NR9 R°, -S(O)2N(R)2-, -S(O)2R 9, -C(O)R', -C(O)OR 9 -C(O)NRR' 0 , 

NR 9S(O)2Ro, -S(O)R', -S(O)NR 9R' 0, -NRS(O)R' 0 , C1-C6alkyl, C2-CGalkenyl, C4

Cscvcloalkenyl, C2-Calkynyl, C-Csccloalkvl, heterocyclyl, heterocycle, aTyl, or 

heteroaryl; and 

Het is R w hich represents C4-Cscycloalkenyl, C3-Cscycloalkyl, heterocyclyl, aryl, or 

heteroarvl, wherein each cycloalkenyl. cycloalkyl, heterocvclyl, aryl, or heteroaryl is 

optionally substituted with one or more R`9 

[00103] In one embodiment of the invention, the compounds of Formula I have the 

Formula If or If: 

R1'N,R2 R5 RjR1 

RN 

NN R 
R8N Linker N 

NC' \ R7 O H H 

CI /3 (I),or 

H 
N 

N N5 

kNC / H7 
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[00104] In one embodiment of the invention, the compounds of Formula I have the 

Formula Ig or Ig': 

RN R1 RE' 

8 W, Linker Q, 

R (Ig)or 

H 
N.  

N 
o KR8 14 R x 

- 8 v 'N Linker Q 

NC R R/ 18 

R 4 (Ig').  

[00105] In one embodiment of the invention, the compounds of Formula I have the 

Formula Ih or Ih': 

/RNR R R19 

)15 R6 
Het N X 0 

R3 R, RR1 

R)8n (Ih), or 

H 
N 

/I r' I | Het......RR1  X N 0 IN 

- W' Linker 

NC RR 
R/ (Ih'), 

wherein: 
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Het represents RF and R' together with the atoms to which they are attached forming, 

independently, at each occurrence, a 5- to-6 membered heterocyclyl.  

[00106] In one embodiment of the invention, the compounds of Formula I have the 

Formula Ii or Ii': 

R N ' R \ 

0 149 

R7  0 

(Ii), or 

H 
N 

0 R 4 

WN Linker NN 
N C /Ry H7 

R 4 /n 

[001071 In other embodiments, compounds of Formula I include, but are not limited to, 

1- 2-(2-12-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-vl-4,6-dichloro-2,3-dihydro-1H1

inden-1-yl]ox]-3-mthylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-2-[2-[(4

[[(IS,2S)-2-[(3R)-3-aminopiperidin -1-vil-4,6-dichloro-2,3-dihvdro-IH-inden-1-viloxy]-3

methlibenzene)sulfonamidolethoxvethcxv)ethvl] carbamoyllamino)butvl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-Y]-4,6-dichloro-2,3-dihydro-H

inden-1-vl]oxy]-3-fluorobenzene)stufonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1,2'')-2-[(3R)-3-aminopiperidin-1-vl]-4,6-dichloro-2,3-dihydro-IH-inden-1-vl]oxy]-3

fluorobenzene)sulfonanido]ethoxyethoxy)ethyllcarbamoyI amino)butyliurea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-vl-6-chloro-4-methyl-2,3-dihydro

IJH-inden-I-yl]oxvbenzene)sulfonamido]ethoxy] ethoxy)ethvl]-i-[4-(12-(2-[2-[(4

[[(IS,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2.3-dihydro-IH-inden-1

yl]oxv]benzene)sulfonamidoiethoxy] ethoxv)ethyl]carbamoli]anino)butyl]urea; 
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3-[2-(2-[2-(4[(-[[S,S)-2-[(3R)-3-Aminopiperidin-1-y1-6-chloro-4-cyano-2,3-dihydro

I1H-inden-I-y]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyli]-I-[4-([[2-(2-2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihy dro-IH-inden-1

yl]oxv]benzene) sulfonamido]ethoxy]ethox)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-(4-[[1(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methoxy-23-dihv dro

II-1-inden--vi]oxv]benzene)sulfonamidolethoxylethoxy)ethyl]-1-[4-([[2-(2-[2-(4

[[(IS,2S)-2-[(3R)-3-aninopiperidin-1-vl]-6-chloro-4-methoxv-2,3-dihydro-1H-inden-1

yl]oxylbenzene)sufonanudo]ethoxv]ethoxv)ethyl]carbamoil]amino)but1]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-iI]-6-chloro-4-fluoro-2,3-dihydro

1H-inden-I-yllcxv]-3-methlbenzeie)sulfonaidoethoxy]ethoxy)ethyil]-3-4-([[2-(2-[2

1(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-I-vil-6-chloro-4-fluoro-2,3-dihydro-IJH-inden-I

yl]oxv]-3-methylbenzene)sulfonanido]ethoxy]ethoxy)ethyi]carbamoyl]amnino)butyl]urea: 

3-[2-(2-[2-[(4-[1(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

I1H-inden--vi]oxy]-3-methilbenzene)sulfonamidoethoxy]ethoxy)ethy-1-4-([[2-(2-[2

[(4-[[(1S,2,S-2-[(3R-3-aminopiperidin-1-yl]-6-chloro-4-methy1-2,3-dihydro-1H-inden-1

yl]oxy]-3-methvlbenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]anino)butyl] urea; 

3-[2-(2-[2-[(4-[[(S,2S)-2-[(3R)-3-Aminopiperidin-1-vl]-6-chloro-4-cyano-2.3-dihvdro

IR-inden-1-vl]oxy]-3-methvibenzene)sulfonamido]ethoxy]ethoxy)thil]--[4-([[2-(2-[2

[(4-[[(1S,2S)-2-1(3R)-3-aminopiperidin-1-vI-6-chloro-4-cy ano-2.3-dihvdro-11H-inden-1

yl]oxy]-3-methylbenzene) sulfonamido]ethoxy]ethoxy)ethvl]carbamioyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[1S',2S)-2-[(3R)-3-Aminopiperidin-i-yl]-6-chloro-4-methoxy-2.3-dihvdro

IH-inden-1-yl]oxy]-3-methylibenzne)sulfonaido]ethoxy]ethoxy)ethyiyl]--[4-([[2-(2-12

1(4-[(1S,2S)-2-[(3R)-3-aminopiperidin-I-yl ]-6-chloro-4-methoxy-2,3-dihv dro-IH-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]etihoxy]ethoxy)ethvl]carbamol]amino) bulli]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-vl]-6-chloro-4-methvl-2,3-dihvdro

IR-inden-1-vl]oxy]-3-fluoro benzene)sulfonaiido]ethoxy]ethoxy)ethi]--[4-([[2-(2-[2

[(4-11(1S,2S)-2-[(3R) 3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1R-inden-1

yI]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylcarbamoyl]amino)butyl]urea.; 

3-[2-(2-[2-[4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methvl-2,3-dihy dro-iH-inden-1

yl]oxv]benzene)sulfonamido]ethoxy]ethoxy) ethyl]-I-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro
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2-dimethylamino)-4-methyl-2,3-dihydro-IH-inden-1

yl]oxy]benzene)sulfonanido]ethoxy ethoxy)ethyl]carbamoyIIamnino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chlioro-4-cy ano-2-(dimethvlanino)-2,3-dihydro--IH-inden-1

yl]oxv]benzene)sulfonanido]ethoxy]ethoxy)ethyi]-I-[4-([[2-(2-[2-[(4-[[(I 1S,2S)-6-chlioro

4-cvano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yi]oxv]benzene)sulfonamildolethoxylethoxy)ethvl]carbamoyl] anino)butyI]urea; 

3-[2-(2-[2-[(4-[ (1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihvdro-1-

inden-I-vi]oxy]benzene)sulfonanido]ethoxv]ethoxv)ethvl]- -[4-([[2-(2-[2-[(4-[[(1S.2S)-6

chloro-2-(dimethylamino)-4-(trifluoromethli)-2,3-dihvdro-IH-inden-1

ylloxylbenzene)sulfonamido]ethoxv] ethoxy)ethl]carbamoyl]amino)buvl]urea; 

1-[2-(2-12-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxv)-2,3-dihydro

I1H-inden-i-yI]oxy]benzene)sulfonanido]ethoxy]ethoxy)ethyiI]-3-[4-([[2-(2--[(4

[[(1S,2S)-6-chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihy dro-1H-inden-1

yi]oxv]benzene)sulfonamildolethoxy] ethox)ethyllcarbamoylamino)butil]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihy dro-IH-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethox)ethl]-I-[4-([[2-(2-[2-[(4-[[(IS,2S)-6-chloro

2-(dimethvlamino)-4-methoxy-2,3-diliydro-IH-inden-1

yl]oxy]benzene)sufonamido]ethoxv]ethoxv)ethyl]carbamoli]anino)but1]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-fluoro-2,3-dihy dro-1H-inden-1

yloxy]-3-methvlbenizene)ulfonaido]ethoxylethoxy)ethyil]-1-4-([[2-(2-2-1(4-[[(1S,2S)

6-chloiro-2-(dimethylanino)-4-fluoro-2,3-dihy dro-IH-inden-1-yl]oxv]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyi]carbamoyi]amino) butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methvi-2,3-dihydro-iH-inden-1

yloxv]-3-methyl benzene)sulfonamido]ethoxylethoxy)ethyl1-1-14-([[2-(2-[2-1(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-methyl-2,3-dihy dro-1-f-inden-I-yl]oxy]-3

methylbenzene)sulfonamido]ethoxv]ethoxv)ethvl]carbamoy]amino)butyil]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cvano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl oxy]-3-methvlbenzene)sulfonamidoethoxy-ethoxy)ethyl-]-14-([[2-(2-[2-1(4-11(1S,2S)

6-chloro-4-cv ano-2-(dimethylanino)-2,3-dihydro-1H-inden-I-vloxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy) ethyl] carbamoyl]amino)butvl]urea; 
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3-[2-(2-[2-[(4-[[(1S,2S)-6-Chlcro-2-(dimethylamino)-4-(trifluoromethyl)-2,'3-dihydro-1HI

inden-I-yl oxy]-3-methiylbenzene)sulfonaido]ethoxy]ethoxy)ethyl]--[4-([[2-(2-2-1(4

[[(IS,2S)-6-chloiro-2-(dimethyliamino)-4-(trifluoromethvl)-2,3-dihydro-IR-inden-I

yl]oxv]-3-methylibenzene)sulfonanido]ethoxy]ethoxy)ethI]carbamoyl]amino)butylurea; 

1-[2-(2-[2-[(4-[l(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro

11-inden-1-vl]oxy]-3-methylbenzene)sulfonmiidoethoxy jethoxy)ethyl1-3-[4-([[2-(2-12

[(4-[[(1S,2S)-6-chloro-2-(dimethvlamino)-4-(trifluoromethoxy)-2,3-dihvdro-IH-inden-I

yl]oxy]-3-methvibenzene)sulfonamido]ethoxy]ethoxy)ethi]carbamoyliamino)butyl-urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1R-inden-1

yloxj-3-methylbenzene)sulfonamido] ethoxylethcxv)ethyl]-1-[4-([[2-(2-12-[(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-niethoxy-2,3-dihvdro--IH-inden-1-yI]oxv-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyi]carbamoyl]amin)butl]urea; 

3-[2-(2-[2-1(4-1(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-iR-inden-1-viloxy]

3-methylbenzene)sulfonamidolethoxy]ethoxy)ethyl]-1-14-(12-(2-[2-[(4-[[(IS,2S)-4,6

dichloro-2-(dimethyliamino)-2,3-dihydro-iH-inden-i-yl]oxvi-3-methyl 

benzene)sulfonamido]ethoxy]ethoxy)ethvi]carbamoyl]anino)butyl]urea dihydrochloride 

3-[2-(2-[2-[(4-[[(iS,2S)-4,6-Dichloro-2-(dimethyliamino)-2,3-dihydro-iH-inden-I-yl]oxv]

3-fluorobenzene)sulfonamido]ethoxv]ethox)ethyl]-1-[4-([[2-(2-2-[(4-[[(IS,2S)-4,6

dichlorc-2-(dimethylamino)-2,3-dihdr-1-1-inden-1-l]oxy]-3

fluorobenzene)sulfonanido]ethoxy]ethoxy)ethyl]carbamoylainoIn)butl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methvl-2,3-dihydro-1H-inden-I

yl]oxv]-3-fluorobenzene)sulfonanidoethoxy]ethoxy)eth]-1-[4-(112-(2-[2-[(4-[[(1S,2S)

6-chloro-2-(dimethvlamino)-4-methli-2,3-dihydr-1-I-inden-1-v]oxy]-3

fluorobenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyllainino)butvl]urea; 

3-[2-(2-[2-[(4-[1(iS,2S)-4,6-Dichloro-2-[(3R)-3-(dimethylamino)piperidin-I-vi]-2,3

dihy dro-iH-inden-1-yl]ox]benzene)sulfcnamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-11(1S,2 S)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-dih dro-IH

inden-I-yl]oxy]benzene)sulfonamidoethoxyethoxy)ethiy]carbanoyl]amino)bttvl]urea; 

3-[2--(2-[2-[(4-[[(1S',2,S)-4,6-Dichiloro-2-[(3R)-3-(dimyethiylam~lio)piperidin-1I-yl]-2,3

dihvdro-]H-inden-1-yi]oxy]-3-methlbenzene)sulfonamidc]ethoxy]ethoxy)ethyl]-1-[4
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([[2-(2-[2-1(4-[[(1SS)-4,6-dichioro-2-[(3R)-3-(dimethvamino)piperidin-I-yl]-2,3

dihydro-IHI-inden-1-y]oxv-3

nethylbenzene)sulfonamido]ethoxy]ethoxy)ethyi]carbanoyl]amnino)butvl]urea; 

3-[2 -(2--[2-[(4-[[(1,S,2S)-,4,6-Dich-loro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihvdro-1H-inden-1-vi]oxy]-3-fluorobenzene)sulfonamido] ethoxy]ethoxy)ethyi]-1-4

([[22-[2-1(4-[1(1S,2S)-4,6-dichloro-2-[(3R)-3-(dinethylanino)piperidin-1-y]-2,3

dihy dro-1H-inden-1-yl]oxy]-3

fluorobenzene)sufonanido]ethoxv]ethoxv)ethvl]carbanoI]amino)butyl]urea; 

3-12-(2-[2-[(4-[[(1S,2S)-6-Choro-2-[(3R)-3-(dimethylamino)piperidin-1-vl]-4-methyl-23

dihydro-1H--inden-1-y11]oxybenzene)sulfnamidocethoxy]ethoxy)ethyl]1-[4-([[2-(2[2

1(4-[(1S,2S)-6-chloro-2-[(3R)-3-(dinethylanino)piperidin-1-vl]-4-methvl-2,3-dihydro

IH-inden-I

yl]oxv]benzene)sulfonamidoethoxyiethoxy)ethvl]carbamoylamino)butyl]urea; 

3-[2-(2-[2-[(4-i[(1S,2S)-6-Chlor-2-[(3R)-3-(dimethylamin)piperidin-1-yl-4-methyl-2,3

dihydro-lH-inden-I-vloxy1-3-methiylbenzene)sulfonanido]ethcxyethoxy)ethyl]-1-[4

([[2-(2-[2-[(4-[[(iS,2S)-6-chloro-2-[(3R)-3-(dimethyliamino)piperidin-1-vl]-4-methvl-2,3

dihvdro-1H-inden-I-vl]ox]-3

methylbenzene)sulfonamido]ethoxv]ethox)ethyllcarbamoyIlamino)butyl]urea; 

3-i2-(2-[2-[(4-[[(1S,2S)-6-Clr-2-(3R)-3-(dimehlamin)piperidin-1-yl-4-methy-2,3

dihvdro-1H-inden-1-yl]oxv-3-fluorobenzene)suilfonamidoethoxy]ethoxy)ethyl]--[4-(12

(2-[2-[(4-[1(1-S,2-6-chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyi-2,3

dihydro-IH-inden-1-viloxy1-3

fluorobenzene)sulfonamidolethoxviethoxv)ethvl]carbamyI]amino)bultyl]urea; 

3-[2-(2-[2-[(4- [(IS,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihy dro-1--inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxv)ethl]-I-[4-([[2-(2-[2-[(4-[[(iS,2S)-4,6

dichloro-2-(piperazin-1-yl)-2,3-dihydro-iH-inden-1

yloxyibenzene)sulfonamido]ethcoxv]ethoxv)ethylicarbamoyliamino)butil]urea; 

3-['-(2-[2-[(4-[[(1S,2S)-4,6-Diciloro-2-(piperazin-i-yl)-2,3-dihvdro-1H-inden-I-ylcoxy]

3-nethvlbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-I-[4-([[2-(2-[2-[(4-[[(1S)-4,6
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dichloro-2-(piperazin-1-yl)-2,3-dihydro-I1H-inden-1-yl oxv-3

methyIbenzene)sulfonanido]ethoxy]ethoxy)ethyl] carbanoyI]amino)buityl1]urea; 

3-[2--(2-[2-[(4-[[(1S',2,S)-4,6-Dichiloro-2-(piperazini-1-yl)-2,3-dihy dro-1Hl-inden-1J-yljoxy]

3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethy]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-46

dichloro-2-(piperazin-1-yl)-2.3-dihvdro-IH-inden--vil]oxy]-3

fluorobenzene)sulfonanidolethoxylelhoxy)ethyl]carbamoylanino)butyllurea; 

3-[2-(2-[2-(4-[(1S,2S)-6-Chloro-4-nethyl-2-(piperazin-I-vi)-2,3-dihy dro-IH-inden-I

yl]oxy]benzene)sulfonamido]ethoxv]ethoxv)ethvl]-1-[4-([[2-(2-[2-[(4-[[(iS2S-6-chlor

4-methyl-2-(piperazin-1-yi)-2,3-dihydro-1H-inden-1

yloxy]benzene)sulfonamido]ethoxv]ethoxv)ethylicarbamnoylamino)butil]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chlrco-4-methyl-2-(piperain-1-l)-2,3-dihydro-I-inden-1

yI]oxy]-3-nethiylbenzene)sulfonainido]ethoxy]ethoxy)ethyl]-I-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-methvl-2-(piperazin-1-yl)-2,3-dihydro-iH-inden-1-vl]oxy]-3

nethlibenzene)sulfonanidolethoxylethoxy)ethl]carbamoylanino)butiylurea; 

3-[2-(2-[2-[(4-ii(IS,2S)-6-Chloro-4-methl-2-(piperazin-1-vI)-2,3-dlihydro-1H1-inden-1

yl]oxy]-3-fluorobenzene)sulfcnamido]ethoxy]ethoxy)ethvl]--[4-([[I-(2-[2-[(4-[[(1,2)

6-chloro-4-methyl-2-(piperazin-1-yl)- 2 .3-dihvdro-1H-inden-1-yi]oxy]-3

fluorobenzene)sulfonamido]ethoxv]ethoxv)ethyl]carbamoI]amino)buty]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cvano-2-(dimethylanino)-2,3-dihydro-1H-inden-1

ylIoxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-1(4-11(1S,2S)

6-chloiro-4-cyano-2-(dinethylanino)-2,3-dihydro-iH-inden-1-yi]oxy]-3

fluorobenzene)sulfonamnido]ethoxy]ethoxy)ethyi] carbamoI]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

IH-inden-1-yl]oxy]-3-fluorobenzene)slfonanidoethoxlethox)ethy1-1-[4-([[2-(2-12

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chiloro-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxv]ethoxv)ethyl]carbamovl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2)-6-Chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihvdro-1H--inden-1-yl]oxy]-3-methlibenzene)sulfonanido] ethoxy]ethoxy)ethyl-1-[4

(I[-(2-[2-[4-[[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3
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dihycdro-111-inden-I-y I]oxyv]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyIl amino)butylurea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chiloro-4-cyano-2-[(3R)-3-(dimethyIamino)piperidin-1-yl]-2,3

dihvdro-IH-inden-1-yi]oxy]-3-fluorobenzene)suilfonamido]ethoxv]ethoxv)ethvl]-1-[4-([[2

(2-[2-[(4-[1(1S 2-6-chloro-4-cyano-2-(3R) 3-(dimethylamino)piperidin-1-yl]- 2 ,3

dihydro-IH-inden-1-v loxy]-3-fluorobenzene)sulfon 

amido]ethoxv]ethoxy)ethvi]carbamoyl]anino)butyl]urea; 

3-[2-(2-[2-[(4-[[(iS,2S)-6-Chloro-4-cvano-2-(piperazin-1-vl)-2,3-dihydro-11H-inden-i

yl]oxy]benzene)sufonamido]ethoxv]ethox)ethvl]-1-[4-([[2-(2-12-1(4-[[(1S,2S)-6-chloro

4-cy ano-2-(piperazin-1-vl)-2,3-dihydrc-II-inden-1

yl]oxybenzene)sulfonanido]etcxy1ethoxy)ethyl]carbarnoylI]amino)buty]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chiloro-4-cyano-2-(piperazin-I-yI)-2,3-dihydro-J1H-inden-I

yl]oxv]-3-methylibenzene)sulfonamido]ethoxy]ethox)ethli]-1-[4-(12-(2-[2-[(4-[[(S,2S)

6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-I-yI]oxy-3

methylbenzene)sulfonaniido]ethoxv]ethoxv)ethvl]carbamoy1]amino)buityl]urea; 

3-[2-(2-[2-[(4- [(IS,2S)-6-Chloro-4-cy ano-2-(piperazin-1-vl)-2,3-dihv dro-1--inden-1

yl]oxy]-3-fluorobenzene)sulfcnamido]ethoxy]ethoxy)ethyl]-I-[4-([[2-(2-[2-[(4-[[(1S,2S

6-chloro-4-cy ano-2-(piperazin-1-yl)-2,3-dihvdro-IH-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethox]ethoxy)ethyllcarbamoyIlamino)butvl]urea; 

3-[2-(2-[[(3S)1-[(4-1(IS,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H1-inden-I

yl]oxv]-3-methylbenzene)sulfonvl]pyrrolidin-3-yl]methoxv]ethoxv)ethvl]-1-[4-([[2-(2

[[(3S)-1-[(4-[II(IS, 2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihvdro -1H-inden-1-yloxy]-3

nethiylbenzene)sulfony1 pyrrolidin-3-ylimethoxy]ethoxy)ethyI]carbamroyllamino) 

butyI]urea; 

3-[2-(2-[I(3R)--[(4-[[(I,2S)-4,6-Dichloro-2-(dimethvlarnino)-2,3-dihydro-IH-inden-1

yl]oxy]-3-methylbenzene)sulfonyl] pyrrolidin-3-yl]nethoxv]ethoxv)ethvl]-1-[4-([[2-(2

[[(3R)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethvlamnino)-2,3-dihvdro-1H-inden-1-vloxy]-3

methylbenzene) sulfonyli] pyrrolidin-3-y]methoxy]ethoxy)ethyl]carbamoyl] 

amino)butyl]urea; 
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3-j2-(2-[[(3S)-i-[(4-[[(IS,2S)-6-Choro-4-cy ano-2-(dimethliaminc)-2,3-dihy dro-I1H-inden

I-yl]oxy]-3-methiylbenzene)sulfonyl]pyrrolidin-3-ylmethoxy ethoxy)ethyl]-14-([[2-(2

[[(3S)-1-[(4-[[(1,2S)-6-chloro-4-cyanco-2-(dimethliamino)-2,3-dihy dro-IH-inden-I

yl]oxv]i-3-methylibenzene)sulfonvil]pyrrolidin-3-yl]methoxv] 

ethcxv)ethyl]carbamoyl]amino)butylurea; 

inden-1-vl]oxy]-3-methvlbenzene)suilfonyl]pyrrolidin-3-yl] methoxv]ethoxy)ethvl]-1-[4

(12-(2-[[(3R)-1-[(4-[[(1,2S)-6-chloro-4-cyano-2-(dimethyIamino)-2,3-dihydro-IH-inden

-vi]oxy]-3-methylbenzene)sulfoiil] pyrrolidin-3

yl methoxy]ethoxy)ethy11carbamoyI]amino)bulv1]urea; 

3-1(4-[[(3S)-1-[(4-[[(IS,2S)-4,6-Dichioro-2-(dimethylamino)-2,3-dihvdro- J1H-inden-1

yl]oxv]-3-nethylbenze-ne)sulfonvl]pyrrolidin-3-yl]methoxv]pyridin-2-i)methl]--[4

([(4-[[(3S)-1-(4-1[(1S,2S)-4,6-dichilor-2-(dimethiaino)-2,3-dihydr-1HI--inden-1

yl]oxy]-3-methylbenzene)sulfcniy]pyrrolidin-3-yl]methoxy]pyridin-2

yl)methyl]carbamovl]amino)butyl]urea; 

3-[(4-[[(3R)-1-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-I

yl]oxy]-3-methvibenzene)sulfonyi]pyrrolidin-3-yi]methoxy]pyridin-2-il)methli]-14

([1(4-11(3R)-1-1(4-1(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihvdro-1I-I-inden-1

yl]oxy]-3-nethiylbenizene)ulfonvl]pyrrolidin-3-vl]methoxylpyridin-2

y))methyi]carbamyi]anino)butyl]urea; 

3-[(4-[[(3S)-1-[(4-[[(1S,2S)-6-Chloro-4-cy ano-2-(dimethvlamino)-2i,3-dihvdro-IH-inden-1

yloxy]-3-methylbenzene)sulfonvllpyrrolidin-3-vl methoxy]pyridin-2-vl)methyl]-1-[4

([[(4-[[(3S)-I-[(4-[[(iS,2S)-6-chiloro-4-cy ano-2-(dimethvlanino)-2,3-dihydro--IH-inden-1

yl]oxy]-3-methvlbenzene)sulfcnyl]pyrroidin-3-yl]methoxy]pyridin-2

yl)methyi]carbamovil]amino)buti]urea; 

3-[(4-[[(3R)-1-[(4-[[(IS,2S)-6-Chloro-4-cy ano-2-(dimethylamino)-2.3-dihvdro-1IH-inden

I-vloxy1-3-methylbenzene)sulfonyil]pyrrclidin-3-il]methoxy pyidin-2-yl)methyl]-1-14

([[(4-[[(3R)-I-[(4-[[(iS,2'S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-iR-inden-1

yl]oxv]-3-methyibenzene)sulfonvilpyrrolidin-3-vimethoxv]pyridin-2

yl)methyl carbamoyl]amino)butylurea; 
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3-(2-12-[(3S)-3-[(4-[[(IS,2S)-4,6-Dichoro-2-(dimethylamino)-2.3-dihydro-I1H-inden-1

y1]oxy]-3-nethiylbenzene) sulfonamido]pyrrolidin-i-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3S)-3

[(4-[1[(12S)-4,6-dichloro-2-(dimethylamino)-2,3-dihy dro-1H -inden-I-vl]oxy]-3

methylbenzene)sulfonarnido]pyrrolidin-1-lI]ethoxy] ethyl) carbamoylamino]butyl)urea; 

3-(2-[2-[(3R)-3-[(4-[[(1S2S)-4,6-Dichioro-2-(dimethylamino)-2,3-dihy dro-1H-inden-I

yloxy]-3-methylbenzene)sulfonamidopyrrolidin--vil]ethox]ethyl)-1-(4-11(2-2-1(3R)-3

[(4-[[1(1S,2)-4,6-dichloro-2-(dimethvlamino)2,3-dihydro-1H-inden-1-yl]oxv]-3

methibenzene)sulfonamido]pyrrolidin-1-vl]ethoxv]ethvl)carbamol]amino]butyl)urea; 

3-(2-[2-[(3S)-3-[(4-[[(1S,2S-6-Chloro-4-cy ano-2-(dimethylamino)-2,3-dihydro-iH-inden

I-vloxy1-3-methylbenzene)sulfonamido]pyrrolidin-1-y]ethoxy] ethyl)-1-(4- (2-[2-(3S)

3-1(4-[[(1,2S)-6-chloro-4-cy ano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yi]oxy]-3

methylbenzene)sulfonamido] pyrrolidin-1-v]ethoxy]ethvl)carbamoyl]amino]butyl)urea; 

3-(2-[2-[(3R)-3-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-iH-inden

1-yi]oxy]-3-methylibenzene)sulfonamidopyrrolidin--yl]ethoxylethyl)-1-(4-11(2-12-[(3R)

3-[(4-[[(1(,2S)-6-chloro-4-cvano-2-(dimethylamino)-2,3-dihydro-IJH-inden-i-yl]oxy]v-3

methvibenzene)sulfonamido]pyrrolidin-1-yl]ethoxv]ethvl)carbamoyi]amino]butyl)urea; 

1-([1-[2-(`-[2-[(4-[[(S,2S) 2- [(3R)-3-Aminopiperidin-1-I]-46-dichloro-2,3-dihydro-IH

inden-l-viloxy]benzene) sulfonamido]ethoxy]ethoxy)ethli]-1H-1,2,3-triazol-4-y 1lmethv)

3-(4-11(1-12-(2-12-[(4-[(1S2S)--(3R)-3-aminopiperidin-1-vl]-4,6-dichloro-2,3-dihydro

H-indetn-I-yI]oxy]benzene)sulfonamido]ethoxy]ethoxy) ethyl]-1H-1,23-triazol-4

yli]methyl)carbamoyl]amino]butyl)urea; 

(2R,3S,4R,S,)-N,NBis(1-2-(2-2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl-4,6

dichloro-2.3-dihvdro-1I--inden-I-iloxylbenzene)sulfonamido]ethoxIethox)ethyl-1H 

1,2,3-iazol-4-yl~methyl)-2,'3,4,5-tetrahy droxyhexanediamide; 

3-[(I-[4-1(4-1[(IS,2S)-2-[1(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihy dro-1-inden

I-vl]oxy]benzene)sulfonamido]buyl]-1H-1,2,3-triazol-4-y)methl]-1 [-( [(1-4-[(4

[1(1S,2S)-2-(3R)-3-aminopiperidin-1-Il-4,6-dichloro-2,3-dihydro-1K-inden-1

y]oxy]benzene)sulfonamido]butyl]-I1-1,2,3-triazol-4

y))methyI]carbamyi]amino)butyl]urea; 
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3-[(1-[6-1(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-yl1-4,6-dichloro-2,3-dihy dro-IH-inden

I-yI]oxy]benzene)sulfonarnido]hexyl]-1H-1,2,3-triazol-4-vl)methyI I-1-[4-([[(1-[6-[(4

[[(IS,2S)-2-[(3R)-3-aminopiperidin-I-yl]-4,6-dichloro-2,3-dihy dro-H--inden-1

yl]oxv]benzene)sulfonamidohexvl]-IH-1,2,3-triazol-4

yl)methylIcarbamovl]amino)butyIl]urea.  

(4R,4aS,8S,8aR)-N 4
,N -Bis([1-(4-14-((1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro

2.,3-dihydro-IH-inden-1-yloxy)phenyI sulfonamide]butyl)-1H-1,2,3-tiazol-4-vl]nethyi)

2,2,6,6-tetramethil-tetrahydro-1,3]dioxino[5,4-d][1,3]dioxine-48-dicarboxamide; 

(4R,4aS,8S,8aR)-N,N-Bis([-(6-[4-((IS,2S)-2-[(3R)-3-amino piperidin-1-yi]-4.6

dichloro-23-dihydro-IH-inden-1-yloxy)phenylsulfonanido]hexyl)-1 H-1.2,3-triazol-4

yl]methyl)-2,2,6,6-tetramethyl-tetrahydro-[1,3]dioxino[5,4-d][1,3]dioxine-4,8

dicarboxamide; 

3-[8-[(4-[(1S,2S)-2-[(3R)-3-Arinopiperidin-1-yl]-4.,6-dichloro-2,3-dihy dro-IH-inden-1

ylloxv]benzene)sulfonamidoloctyl]-1-4-1(18-1(4-[[(1S,2S)-2-[(3R)-3-aninopiperidin-1

yl]-4,6-dichloro-2,3-dihy dro-1H-inden-l-vl]oxybenzene) 

sulfonamido]octyl]carbamoyl)amino]butvl]urea; 

3-[8-[4-[[(IS,2S)-2-[(3R)-3-Aminopiperidin-I-vl]-4,6-dichloro-2,3-dihy dro-1H-inden-I

yl]oxy]-3-methylbenzene) sulfonanidolcctli]-1-[4-[(18-[(4-[[(1S,2S-2-[(3R)-3

amnopiperidin-1-vl-4,6-dichloro-2,3-dihydro-1iH-inden-1-vloxy-3

methylbenzene)sulfonamido]octyl]carbamoyi)amino]butyl]urea; 

3-[8-[(4-[[(1S,2S)-4,6-Dichloro-2-(dirmethylamino)-2,3-dihydro-iH-inden-1

yl]oxv]benzene)sulfonaido]oct-1-4-[([8-(4-[[(1S,2S)-4,6-dichloro-2

(dimethyIamnino)-2,3-dihvdro-1HII-inden-1-yi]oxy]benzene) 

suilfonarnidoloctyl]carbanoyl)amino]butvl]urea; 

3--[8-[(4-[[(IS,2S)-4,6-Dichioro-2-(dimethylarnino)-2,3-dihydro-IJ1H-inden-I-yl]oxy]-3

methyibenzene)suilfonamido]octyl]-I-[4-[([8-[(4-[[(18,2S)-4.6-dichloro-2

(dimethylamnino)-2,3-dihydro-iH-inden-1-yI]oxy]-3-methylbenzene) 

sulfonamido]octyl]carbarnoyl)aminolbuty]urea; 

3-[2-(2-[2-[(4-[[(IS,2S)-4,6-Dichloro-2-[(2R)-2-methylpiperidin-I-y]-23-dihvdro-IH

inden-l-yi]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyi]-I-[4-([[2-(2-[2-[(4-[[(18,2S)-
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4,6-dichloro-2-[(2R)-2-nethlpiperidin-1-y]-2,3-dihydro-11-inden-1

yl]oxvibenzene)sulfonanido]ethoxy]ethoxy)ethiyl] carbarnoylanino)buityl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S-4,6-Dichlioro-2-[(2)-2-methlpiperidin-1-y]-2,3-dihdro-1-

inen--y]x]benene)sufonamido]ethoxy]ethoxy)ehyl]-1-[4-([[2-(2-[2-[(4-[(18,2S)

4,6-dichloro-2-[(2S)-2-methylpiperidin-I-vl]-2,3-dihydro-IH-inden-1

yl]oxv]benzene)sulfonanido] ethox]ethoxv)ethyllcarbanoylamino)butil]urea; 

3-[2-(2-[2-[(4-[[(iS,2S)-2-[2-Azabicyclo[2.2.1]heptan-2-vl]-4,6-dichloro-2,3-dihvdro-1-

inden-1-vl]oxy]benzene)sulfonanid]ethox]ethox)ethy]--[4-([[2-(2-[-[(4-[[(1S,2S)

2-[2-azabicyclo[2.2.1Iheptan-2-yl]-4,6-dichloro-2,3-dihyvdro-iR-inden-1

yloxy]benzene)sulfonamido]ethox]ethoxv)ethylicarbanoyliamino)butil]urea; 

1-[2-(2-[2-[(4-[[(1S,22S)-2-[-Azabicyclo[2.2.2]octan-2-yl]-4,6-dichlcro-2,3-dihy dro-111

inden-1-yl1oxy]benzene)stlfonarnidoetlhoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-[[(S2S)-2

[2-azabicclo[2.2.2]octan-2-lI]-4,6-dichloro-2,3-dihvdro-IH-inden-1

yloxv]benzene)sulfonanidoethoxyiethoxy)ethvlcarbamoyil]anino)buvl]urea; 

3-[2-(2-[2-[(4-ii(IS,2S)-2-[8-aiabicvcloI3.2.1]octan-8-vl]-4,6-dichoro-2,3-dihy dro-IH

inden-l-vl]oxybenzene)sulfonamido]ethoxy]ethoxv)ethyl]-i-[4-([[2-(2-[2-[(4-[[(IS,2S)-2

[8-azabicyclo[3.2.1]octan-8-yl]-4,6-dichloro-2,3-dihydro-iH-inden-I

yl]oxyjbenzene)sufonanido]ethoxv]ethoxv)ethyl]carbanoyI]anino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[9-Azabicyclo[3.3.1Inonan-9-yl]-4,6-dichloro-2,3-dihvdro-IH

inden-l-vil]oxy]benzene)sulfonamido]ethx]ethx)ethy]-3-4-([2-(2-[2-[(4-(1S2,2S

2-[9-azabicyclo[3.3.1] nonan-9-yi]-4,6-dichloro-2.3-dihvdro-iH-inden-1

yl]oxv]benzene)sulfonaiido]ethoxy]ethoxy)ethyli]carbanovl]amnino)butylurea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(4-metiwpiperazin-1-yl)-2,3-dihydro-1I-inden-1

yl]oxv]benzene)sulfonanido]ethoxyethoxy)ethvl]-1-[4-([[2-(2-[2-[(4-[[(IS,2S)-4,6

dichloro-2-(4-nethvlpiperazin-i-vi)-2,3-dihy dro-JH-inden-I

yl]oxy]benzene)sulfonamido]ethoxy]ethoxv)ethvl]carbamoi]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(4-mnethylpiperazin--yl)-23-dihydro-1H-inden-I

yloxy]-3-methvlbenzene)sulfonamido]ethoxy]ethoxy)ethyil]-1-[4-([[2-(2-[2-i(4-l(1S,2S)

4,6-dichloro-2-(4-methylpiperazin-I-yl)-2,3-dihydro-IH-inden-1-vil]oxy]-3

methylbenziene)sulfonamido]ethoxy]ethoxy)ethyi]carbamoyl]amiino)butl]urea; 
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3-[2-(2-12-[(4-[[(1S,S)-2-(4-Acetylpiperazin-1-l)-4,6-dichloro-2,3-dihy dro-II-inden-1

yl]oxy]benzene)sulfonaido]ethoxy]ethoxy)ethyl]-I-[4-([[2-(2-I-[(4-[[(1S,2S)-2-(4

acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihy dro-IH-inden-1

yl]oxv]benzene)sulfonamnido]ethoxy]ethoxy)ethli]carbanovl]amnino)butyl]urea; 

3-[2-(2-[2-[(4-1(1S,2S)-2-(4-Acetylpiperazin-1-vl)-4,6-dichloro-2,3-dihydro-1H-inden-1

yloxy]-3-methlbenzene)sulfonanidclethoxylethoxv)ethy1]-1-[4-(112-(2-12-[(4-[[(1S,2S)

2-(4-acetylpiperazin-I-yl)-4,6-dichiloro-2,3-dihydro-1H-inden-1-yl]oxv]-3

methlbenzene)sulfonamido]ethoxv]ethoxv)ethyl]carbamovI]amino)butyl]urea; 

4-1(1,2S)-46-dichloro-1-14-[(2-[2-[2-([[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-14

(dinethyicarbamoyl)piperazin-1-yl]-2,3-dihydro-IH-inden-1-l]oxy]benzene) 

sulfonamido]ethoxy]ethoxy)ethyl]carbarnoyl]amino)butyl]carbamovi]arino)ethoxy]ethox 

y]ethyl)sulfamoyl]phenoxy]-2,3-dily dro-1H-inden-2-yl]-A -dimethylpiperazine-1

carboxamide; 

4-[(1S,2S)-4,6-dichloro-I-[4-[(2-[2-[2-(14-([[2-(2-12-[(4-1[(1S,2S)-4,6-dichloro-2-[4

(dimethylcarbamoyl)piperazin-I-yi]-2,3-dihydro- H-inden-I-yI]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxv)ethvl]carbamovi]amino)butyl]carbanoyl]amin 

o)ethoxy]ethoxy]ethyl)sulfamoyl]-2-methylphenoxy]-2,3-dihydro-IR-inden-2-yI-N,N

di methylpiperazine-I-carboxamide; 

3-12-(2-12-[(4-[[(1S,2S)-4,6-Dichloro-2- [(3R)-3-Irnethyl(propan-2-yl)amino]piperidin-1

yl]-2,3-dihydro-II-inden-I-yl]oxy]benzene) suilfonamido]ethoxv]ethoxv)ethl]-1-[4-([12

(2-[2-[(4-[1(1S,2S)-46-dichloro-2-(3R)-3-[methy(propan-2-yl)anino]piperidin-1-yl]1-2,3

dihydro-1iH-inden-1-vloxy!lbenzene)sudfoinamidoethoxy]ethoxy)ethyl] 

carbanoyl]amnino)butv]urea; 

3-[2-(2-[2-[(4-11(1S,2S)-2-[(3R)-3-Aminopiperidin-1-vl]-4,6-dichloro-2,3-dihvdro-il

inden-1-vl]oxy]-3.5-dimethylbenzene)sulfonaiido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[(1 S,2S)-2-[(3R)- 3-aminopiperidin-1-vi]-4,6-dichloro-2,3-dihvdro-1H-inden-1

ylloxy]-3,5

dimethyibenzene)suilfonanido]ethoxv]ethoxv)ehvl]carbamoil]anino)butiy]urea; 

hydrochloride;
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1-[2-(2-12-[(3-[[(S2S)-4,6-dichloro-2-(dimethvlamino)-2,3-dih vdro-I1H-inden-1-ylloxyI

2,4-dinethylbenzene)sulfonarnidoethcoxyethoxy) ethyl]-3-14-([[2-(2-[2-[(4-[[(IS,2S)-4,6

dichiloro-2-(dimethylanino)-2,3-dihydro-iH-inden-1-vl]oxy]-3,5

dimethvibenzene)sulfonanido]ethoxv]ethoxv)ethyl]carbanovi]amino)butyl]urea; 

3-[2-(2-[24-(4[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihy dro-1H

inden-1-'l]oxy]-2,5-dimethlibenzene) sulfonamido]ethoxy]ethox)ethyl]-1-[4-([2-(2-[2

[4-[[(1S,2S)-2-[(3R)-3-aminpiperidin-1-yl]-4,6-dichloro-2.3-dihvdro-IH-inden-1

yl]oxy]-2,5-dimethvibenzene)sulfonamido]ethoxy]ethoxy)ethyl] 

carbamoyllanino)butivlurea' 

3-[2-(2-12-[(4-[[(1S.2S)-4,6-Dichlcrc-2-(dinethylamino)-2,3-dihy drc-1I--inden-1-l]oxv]

2,5-dinethylbenzene)sulfonarnidoethoxyethoxy)ethyl]-1-[4-([[2-(2-2-[4-[[(1S,2S)-4,6

dichloro-2-(dimethylamino)-2,3-dihydro-iH-inden-1-vl]oxy]-2,5

dinethylbenzene)sulfonamnido]ethoxy] ethcxv)ethl]carbamoy]aninc)butyl]urea; 

I-[2-(2- -i(4-[(1S,d2S)-2-[(3R)-3-Aminopiperi -di1 6ichloro-2,3-dihy dro--1

inden-1-vl]oxy]-3-fluoro-5-nethylbenzene)sulfcnarnido]ethoxyethoxy)ethy]-3-[4-([[2-(2

[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-I-yl]-4_6-dichloro-2,3-dihyvdro-IH-inden-I

yl]oxy]-3-fluoro-5

nethylbenzene)sulfonamido]ethoxv]ethox)ethylcarbanoylamnino)butvl]urea; 

hydrochloride; 

I-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylanino)-2,3-dihydro-1H-inden-1-i]oxy]

3-fluoro-5-methlbenzene)sulfonamidolethox]ethoxy)ethyl]-3-[4-([12-(2-[2-[(4-[[(S,2S)

4,6-dichioro-2-(dimethvlamino)-2.3-dihydro-1HII-inden-1-]coxy I-3-fluoro-5

methylbenzene)sulfonamidolethoxv]ethoxv)ethvl]carbanoyI]amino)buityl]urea; 

3-[2-(2-[2-[(4-[[(1,i2S)-2-[(3R)-3-Aminopiperidin-1-vl]-4,6-dichloro-2,3-dihdro-I-

inden-1-vl]oxy]-3.5-difluorobenzene) sulfonanido]ethoxy]ethoxy)ethyl]-I-[4-([[2-(2-[2

[(4-[[(IS,2S)-2-[(3R)- 3-aminopiperidin-1-vyl-4,6-dichloro-2,3-dihvdro-1H-inden-1

yloxy ]-3,5-diflucrobenzene)sulfcnanido]ethoxy]ethoxy)ethyl]carbanovl] 

amino)butyl]urea; 

4-([(IS.2S)-4,6-dichloiro-2-(dimethylanino)-2,3-dihy dro-iH-inden-1-yl]oxy)-N-[26-([4

([(IS,2S)-4,6-dichloro-2-(dimethylanino)-2,3-dihydro-IH-inden-1-yl]oxy)-3,5
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difluorophenyI] sulfonamido)-i0,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl] -3,5-difluorobenzenesulfonamide; 

3-[2-(2-[2[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-yl]-4,6-dichloro-2,3-dihydro-IH

inden-I-yl]oxy]-5-fluoro-2-nethylbenzene)sulfonanido]ethox]ethox)ethi]-1-[4-([[2-(2

[2-[(4-[[(1S2S)-2-[(3R)-3-aminopiperidin-I-yl]-4,6-dichloro-2,3-dihydro-IH-inden-1

yloxy]-5-fluoro-2

methyibenzene)sulfonanido]ethoxv]ethoxv)ethvl]carbanovi]amnino)butyl]urea; 

3-[2-(2-[2-[(4-[[(iS,2S)-4,6-Dichloro-2-(dimethylanino)-2,3-dihydro-1H-inden-i-yl]oxv]

5-fluoro-2-methibenzene)sulfonamido]ethoxv]ethoxv)ethyl]-I-[4-([['-(-12-1((4-[[(S,2S )

4,6-dichloro-2-(dinethylamnino)-2,3-dihydro-1H-inden-1-vylox1-5-fluoro-2

methyIbenzene)sulfonarnido]ethoxy] ethoxv)ethvl]carbanoyI]amino)buityl]urea; 

3-[2-(2-[2-(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-yl]-4,6-dichloro-2,3-dihydro-lI

inden-1-yi]oxy]-2-fluoro-5-methylbenzene)sulfonaido]ethoxIethox)ethlI]-1-[4-(11[2-(2

12-[(4-[[(1S,2S-2-(3R)-3-aminopiperidin-I-y1]-4,6-dichloro-2,3-dihy dro-I1H-inden-1

yl]oxy]-2-fluoro-5

methylbenzene)sulfonanido]ethoxv]ethoxv)ethvl]carbarnoyi]anino)butyl]urea; 

3-[2-(2-[2-[(4-[[(iS,2S)-4,6-Dichloro-2-(dimethylanino)-2,3-dihydro-IH -inden-I-yl]oxv]

2-fluoro-5-methlbenzene)sufonamido]ethoxy]ethox)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-(dinethylamnino)-2,3-dihy dro-1H-inden-I-vylIoxyI-2-fluoro-5

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbaroylI]amino)butvl]urea; 

1-(2-[2-[(3S)-3-[(4-[[(lS,2S)-4,6-Dichioro-2-(dimethviamino)-2.3-dihvdro-IH-inden-1

yl]oxv]-3-methylbenzene)sulfonarmido]-2-oxopyrrolidin-I-yl]ethoxy]ethiy)-3-(4-[[(2-[2

1(3S)-3-[(4-1[(IS.2S)-4,6-dichloro-2-(dimethylanino)-2,3-dihydro-1H-inden-1-y Ioxy1-3

methylbenzene)sulfonarido]-2-oxopyrrolidin-I

yl]ethoxy]ethyl)carbanoyl]anino]butyl)urea; 

1-(2-[2-[(3S)-3-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamnino)-2,3-dihydro-1H-inden

I-vIIoxy1 -3-methlbenzene)sulfonamido]-2-oxopyrrolidin-I-vI]ethoxy]ethil)-3-(4-[[(2-[2

[(3S)-3-[(4-[[(1,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihvdro-I1H-inden-1

yl]cxv]-3-methylbenzene)sulfonaido]-2-oxopyrrolidin-I

yl]ethoxv]ethyl)carbamovl]amino-lbutl)urea; 
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3-j2-(2-[[(3R)-1 (4-1(1S,2S)-2-[(3R)-3-Aininopiperidin-1-y l]-4,6-dichloro-2,3-dihyvdro

IIH-inden-1-yl]oxy]benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]-1-[4-(112-(2

[[(3R)-1-[(4-[[(1S,2S-2-[(3R)-3-aminopiperidin-1-y]-4,6-dichloro-2,3-dihydro-1Hl-inden

1-yl]ox]benzene)sulfonyl-lpyrrolidin-3-yi]oxv]ethoxv)ethyl]carbanol]anino)butyl]urea; 

3-[2-(2-[[(3S)--[(4-[[(1S,2S)-2-[(3R)-3-Amnopiperidin-I-vI]-4,6-dichioro-2,3-dihy dro

1H--inden-1-vioxy] benzene)sulfonyil]prrlidin-3-ylcoxvyethxv)ethl]--1-4-(112-(2

[[(3S)-1-[(4-[[(iS,2S)-2-[(3R)-3-aminopiperidin-1-yi]-4,6-dichloro-2,3-dihy dro-IH-inden

1-yioxy]benzene)sulfonyl]pyrroldin-3-vl]oxy]ethoxy)ethyl]carbarnoyl]aino)butyilurea; 

3-12-[2-([1-[(4-[[(1S,2S)-2-[(3R)-3-Aninopiperidin-1-i-4,6-dichicrc-2,3-dihvdro-IH

inden-l-vil]oxyIbenzene)sulfonyIIpiperidin-4-yIIoxy)ethoxy]ethy-1-4-1([2-[21-(1-[(4

[[(IS,2S)-2-[(3R)-3-arninopiperidin-I-y1]-4,6-dichioro-2,3-dihy dro-IH-inden-I

yl]cxv]benzene)sulfcnyl]piperidin-4-yi]cxv)ethoxv]ethyl]carbamoyi)amino]buyl]urea; 

I-(2-[2-[(2S)-21-[(4[(1S,2S)-2-[(3?)-3-Aminopiperidin-I-vlI-4,6-dichloro-2,3-dihydro

II-1-inden--vi]oxv]benzene)sulfonaidopropoxy]ethoxy]ethyl)-3-(4-[[(12-2-[(2S)-2-1(4

[[(1S2S)-2-[(3R)-3-amnincpiperidin--y]-4,6-dichlr-23-dihdr-1H-inden-1

yl]oxy]benzene)sulfonanido]propoxy]ethoxy]ethyl)carbarnoyI]anino]butvl)urea; 

hvdrochioride; 

3-(2-[2-[(2R)-2-[(4-[[(1S,2S)-2-(3R)-3-Aminpiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-I-yloxibenzene)sulfonamid]propoxiethx]ethyl)-1-(4-11(2-12-(2R)-2-1(4

[[(IS,2S)-2-[I(3R)-3-arninopiperidin-I-yv]-4,6-dichioro-2,3-dihy dro-IH-inden-I

yl]oxv]benzene)sulfonamnido]propoxv]ethoxv]ethyl)carbanovilamino]butyl)urea; 

3-(2-[2-[(2S)-2-[(4-[[(1S,2S)-2-[(31?)-3-Aminopiperidin-I-ylI-4,6-dichloro-2,3-dihy dro

II-1-inden--vi]oxv]benzene)sulfonanido]-3-methylbutoxy]ethoxv]ethyl)-1-(4-[[(2-[2

[(2S-2-[(4-11(S,2S)-2-[(3R)-3-arninopiperidin--yv-4,6-dichioro-2,3-dihydro-IH-inden

I-vl]oxy]benzene) sulfonamido]-3

methylbutoxy]ethoxylethvl)carbamoyi]amno]butyl)urea dihydrochloride; 

3-(2-12-[(2R)-2-1[(4-[(1S,2S)-2-[(3R)-3-Aminpiperidin--yl]-4,6-dichloro-2,3-dihyvdro

IH-inden-1-y]oxyibenzene)sulfonamido]-3-methylbutoxy]ethoxy]ethyl)-1-(4-11(2-[2

[(2?R)-2-[(4-[[(IS,2S)-2-[(3R)--aminopiperidin-I-yi]-4,6-dichioro-2,3-dihydro-If-inden-
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I-vloxy]benzene)sulfonamido]-3

methylbutoxyethoxy ]ethyl)carbamoyl]arnino]butyl)urea; 

I -[2-(2-[2[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-yl]-4,6-dichloro-2,3-dihy dro-IH

inden-l-yl]ox]benzene)sulfonamido]-2-methlpropoxy]ethoxv)ehyl]-3-[4-([2-(2-(2-2[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihy dro-IH-inden-I

yi]oxv]benzene)sulfonanidol-2

methylpropoxv]ethoxv)ethvl]carbamovi]anino)buity]urea; hydrochloride; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-vl]-4,6-dichloro-2.3-dihy dro-1i

inden-1-viloxy]-2-methoxybenzene)sulfonamido]ethox]ethoxy)ethyl]-3-14-([[2-(2-[2-1(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-I-vl-4,6-dichioro-2,3-dihydro-1-inden--vloxy]1-2

nethoxybenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-I-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yi]oxy]-2-methyilbenzene)sulfonamido]ethoxyethox)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-(3R)-3-aminopiperidin-I-yl]-4,6-dichioro-2,3-dihydro-1HII-inden-I-yl]oxy1-2

methylbenzene)sulfonanidoethoxy]ethoxv)ethvl]carbanoyl] amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(iS,2S)-2-[(3R)-3-Aminopiperidin-1-vl]-4,6-dichloro-2,3-dihvdro-1l

inden-1-vl]oxy]-2-fluorobenzene)suilfonanido]ethoxv]ehoxv)ethyl]-3-[4-([[2-(2-[2-[(4

[[(1,22-[(3R)-3-amnopiperidin-1-Il-4,6-dichloro-2,3-dihydro-111-inden--yIMIoxy]-2

fluorobenzene)sulfonamidolethox]ethoxv)ethyllcarbanoylamnino)butvyl]urea; 

4-([(1S,2S)-2-[(R)-3-Aminopiperidin-I-vI]-4.6-dichloro-2,3-dihydrc-II-H-inden--vil]oxv)

N-[26-([4-([(IS,2-2-[(R)-3-ainopiperidin-1-l]-4,6-dichloro-2,3-dihydro-IR-inden-1

yl]oxv)-2-chlorophenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]-2-chlorobenzenesulfonamide; 

4-([(1S,2S)-4,6-Dichloro-2-(piperazin-1-l)-2,3-dihydro-IH-inden-1-yI]oxy)-N-[(R)-i-(20

[(R)-3-([4-([(IS,2S)-4,6-dichiloro-2-(piperazin-I-yl)-2,3-dihdro-1-inden-1-yIjoxv)-3

fluorophenyi]sulfonamido)pynolidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,13.15

tetraazaicosyl)pyrrolidin-3-vl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-4,6-Dichloro-2-(piperazin-1-vI)-2,3-dihydro-1H-inden-1-vloxy)-N-I(S)-I-(20

[(S)-3-([4-([(IS.2S)-4,6-dichloro-2-(piperazin-1-yl)-2,3-dihydro-IH-inden-1-yl]oxy)-3
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fluorophenyl sulfonarnido)pyrrolidin-I-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrroiidin-3-yl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([ (IS,2S)-6-Chloro-4-cyano-2-(piperazin-1-y0)-2,3-dihy dro-I1-inden-1-y]oxy)-N-[(S)

1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cv ano-2-(piperazin-I-vl)-2,3-dihydro-1H-inden-I

yl]oxv)phenyi]sulfonamido)pyrroiidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosl)pyrrolidin-3-ylbenzenesulfonanide; tetra(trifluoroacetae); 

4-([(iS,2S)-6-Chloro-4-cyano-2-(piperazin-I-yl)-2,3-dihvdro-iH-inden-i-yloxy)-N-[(R)

1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cvano-2-(piperazin-1-vl)-2,3-dihy dro-iH-inden-1

yl]oxy)phenyi]sulfonanido)pyrrolidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyI)pyrrolidin-3-viibenzenesulfonamide; tetra(trifluoroacetate); 

4-([ (1S,2S)-6-Chloro-4-cy ano-2-(piperazin-I-yl)-2.3-dihy dro-1H-inden-I-vIIoxy)-V-[(R)

1-(20-[(R)-3-[(4-([(iS2S)-6-chloro-4-cyano-2-(piperazin-I-yl)-2,3-dihvdro-JH-inden-1

yl]oxv)-3-fluorophenyl)sulfonamnide)pyrrolidin-1-yl]-7,14-dioxo-3,1S-dioxa-6,8.,13,15

tetraazaicosyI)pyrrolidin-3-y11-3-fluorobenzenesulfonanide; tetra(trifluoroacetate); 

4-([(1S.,2S)-6-Chloro-4-cyan-2-(piperazin-1-yl)-2,3-dihy dro-1HI-inden-1-y loxy)-N-[(S)

1-(20-[(S)-3-[(4-([(S2S-6-choro-4-cy ano-2-(piperain-1-yI)-2,3-dihydro-1Hf-inden-1

yl]oxy)-3-fluorophenvl)sulfonamide)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6.8,13,15

tetraazaicosyl)pyrrolid'in-3-yl]-3-fluorobenzenesulfonamide tetra(trifluoroacetate); 

4-(I(1.S2S)-4.6-Dichloro-2-(dimethyilamino)-2,3-dihy dro-iH-inden-1-vl]oxy)-N-[(S)-I

(20-1(S)-3-([4-([(1S,2S)-4,6-dichloro-2-(dimethylarnino)-2,3-dihy dro-1H-inden-1-yIioxv)

3-fluorophenyl]sulfonamido)pyrrolidin-i-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl)-3-fluorobenzenesulfonamnide; tetra(trifluoroacetate); 

4-([(1S.2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihvdro-IH-inden--yl]oxv)-N-1(R)-i

(20-[(R)-3-([4-( [(1S,2S)-4,6-dichloro-2-(dimethvlamino)-2,3-dihydro-III-inden-I-y l]oxy)

3-fluorophenyljsulfonainido)pyrrolidin--il]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pvrrolidin-3-yl)-3-fluorobenzenesulfonamide; tetra(trifluoroaceate); 

4-([(1.S2S)-6-Chloro-2-I(R)-3-(dimethylanino)piperidin-1-Il-4-methyl-2,3-dihydro-1H

inden-i-yl]oxy)-N-[(R)-I-(20-[(R)-3-(14-([(1S,2S)-6-chloro-2-[(R)-3

(dimethylamino)piperidin-I-vl]-4-methyl-2,3-dihy dro-IH-inden-I-yIIoxy)-3
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nethylphenyl]sulfonarnido)pyrrolidin-I-yl-7,14-dioxo-3.18-dioxa-6,8,13,15

tetraazaicosyl)pyIrolidin-3-yl]-3-methylbenzenesulfonamide; tetra(trifluoroacetate); 

4-([(IS,2S)-6-Chloro-2-[(R)-3-(dimethylamino)piperidin-i-yl]-4-nethyl-2,3-dihydro--l

inden-1-yfloxy)-NV-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-2-[(R)-3

(dimethylamino)piperidin-I-vI]-4-methyl-2,3-dihycdro-IH-inden-1-yl]ox)-3

rnethliphenyl]sulfonanido)pyrrolidin-1-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosvi)pvrrolidin-3-yl]-3-methibenzenesulfonamide: tetra(trifluoroacetate); 

4-([(18,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihvdro-1H-inden-1-i]oxy)-N-[1

(1S-[4-([4-([(IS,2S)-6-chloro-4-cy ano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

ylloxy)phenyli]suifonrnido)piperidin-1-v1-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanoyl)piperidin-4-vl] benzenesufonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-iH-inden-I-yl]oxy)-N-[(S)

1-(14-[(S)-3-([4-([(1S,2S)-6-chloro-4-cvano-2-(piperazin-1-vl)-2,3-dihydro-iH-inden-1

yl]oxv)phenyl]sulfonamido)pyrrolidin-I-vl]-4,11,14-trioxo-3,5,10,12

tetraazatetradecanoyl)pyrrolidin-3-vilbenzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-I-yl)-2,3-dihvdro-IJ1H-inden-1-yljoxy)-N-[(S)

1-[(2S,13S)-14-[(S-3-([4-([(iS,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihvdro-1H

inden-I-vloxy)phenyl]sulfonamnido)pyrrolidin-I-v1-2,13-dimethyl-4,11,14-trioxo

3,5,10,12-tetraazaietradecanoyl]pyrrolidin-3-yl]benzenesulfonanide; 

N',N1 -bis(2-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyvano-2-(piperazin-1-v)-2,3-dihydro-IHI

inden-1-yi]oxy)phenyl]sulfonanido)pyrrolidin-i-yl]-2-oxoethyl)-4,I -dioxo-3,5,10,12

tetraazatetradecanedianide; 

N',Nbis(2-[(R)-3-([4-([(1,2S,)-6-chloro-4-cyano-2-(piperazin-1-yi)-2,3-dihydro-1

inden-1-yl]oxy)phenyllsulfonanido)pyrrolidin-1-y]-2-oxethyl)-4,11-dioxo-3,5,10,12

tetraazatetradecanediarnide; 

N,"TN'-Bis(-([4-([(iS,2S)-6-chloro-4-cy ano-2-(piperazin-I-vl)-2,3-dihy dro-1--inden-1

yl]oxy)phenvi]sulfonvl)piperidin-4-yl)-6,13-dioxo-5,7,12,14-tetraazaoctadecanedianide; 

4-((1S,2S)-6-Chloro-4-cyano-2-1(R)-3-(dimethiyanino)piperidin-1-yi]-2,3-dihydro-1H

inden-i-yAloxy)-N-[26-([4-([(1S,2S)-6-chloro-4-cy ano-2-[(R)-3-(dimethylamnino)piperidin
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I-vl]-2,3-dihy dro-1H-inden-I-ylIox)phenyI]sulfonamido)-10,17-dioxo-3,6,21,24

letraoxa-9,11,16,18-tetraazahexacosy]benzenesulfonamide; 

-([(IS,2S)-6-Chloro-4-cyano-2-[(S)-3-(dimethiylamino)piperidin-1-iyl-2,3-dihdro-H-

inden-1-yl]oxy)-V-[26-([4-([(iS,2S)-6-chloro-4-cy ano-2-[(S)-3-(dimethylanino)piperidin

1-yl]-2,3-dihydro-IH-inden-1-i]oxv)pheni]sulfonamido)-10,17-dioxo-3,6,21,24

tetraoxa-9,11.16,18-tetraazahexacosvl]benzenesulfonrnide; 

4-([(1S,2S)-6-chiloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1Hf-inden-I-yl]oxy)-AT-1-(20

[4-([,4-([(1S,2S)-6-chloro-4-cvano-2-(piperazin-1-vl)-2,3-dihydro-iH-inden-1

yl]oxy)phenyi]sulfonamide]piperidin-I-vl)-7,14-dioxo-3,1S-dioxa-6,8,13,15

tetraazaicosyl piperidin-4-yi)benzenesulfonarnide; 

N',N1 8-Bis([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihdro-1H-inden-1

yl]oxy)phenyl]sulfonyl)-6.13-dioxo-5,7,12, 4-tetraazaoctadecanediamide; 

N-([4-([(1S,2S)-6-chloro-4-cy ano-2-(piperazin-1-yi)-2,3-dihydro-1H-inden-1

yi]oxv)phenyl]sulfonyl)-1-116-(4-[([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)- 2 . 3

dihydro-IH-inden-1-viloxy)phenl]sulfonyl)carbanovl]piperidin-1-yl)-5,I2-dioxo

4,6,11,13-tetraazahexadecyl]piperidine-4-carboxamide; 

4-([(1S,2S)-6-chlioro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihvdro-i1H-inden-1-yloxv)-N

[(S)-1-(20-[(S)-3-([4-([(S,2S)-6-chloro-4-cyano-2-(1,4-diazepan-I-yl)-23-dihvdro-IH

inden-I-I]oxy)phenyl sulfonanido)pyrrolidin-I-vI-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-vl]benzenesulfonamide; 

4-(I(IS,2S)-6-chloro-4-cvano-2-(I,4-diazepan-1-yl)-2,3-dihydro-IH-inden-I-vi]oxy)-N

[(R)-1-(20-[(R)-3-([4-([(1,2S)-6-chloro-4-cvano-2-(1,4-diazepan-I-yl)-2,3-dihydro-IH

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8.13,15

tetraazaicosyl)pyrrolidin-3-yIIbenzenesulfonanide; 

4-([(1S.,2S)-6-chloro-4-cyano-2-(4-nethyl-1,4-diazepan-I-yl )-2,3-dihydro-1HII-inden-1

yl]oxy)-N-[(S)-1-(20-[(S)-3-(14-([(1S,2S)-6-chloro-4-cyano-2-(4-methyI-1,4-diazepan-1

yl)-2,3-dihydro-iH-inden-1-yl]oxy)phenviIsufonanuido)pyrroidin-1-yl]-7,14-dioxo-3,18

dioxa-6.8,13,15-tetraazaicosyl)pyrrolidin-3-ylbenzenesulfonamide; 
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4-([(1S,2S)-6-chlioro-4-cy ano-2-(4-nethyl-1,4-diazepan-1-vI)-2,3-dihydro-1H-inden-I

yl]oxy)--[(R)-I-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(4-nethyl-1,4-diazepan-1

yi)-2.,3-dihvdro-IH-inden-I-yl]oxv)phenyl]sulfonamido)pvrroidin-I-y]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyi)pyrrolidin-3-vl]benzenesulfonanide; 

4-([(1S,2S)-2-[(1S4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cy ano-2,3-dihdro

1H--inden-1-yl]oxy)-N-[(S)--(20-()-3-([4-((1S2S)-2-[(1S,4S)-2,5

diazabicyclo[2.2.I]heptan-2-yi]-6-chloro-4-cyano-2.3-dihydro-IH-inden-1

yl]oxy)phenvI]sulfonanido)pyrrolidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrroidin-3-i]benzenesulfonamide; 

4-((1S,2S)-2[(1S,4.S)-2,5-diazabicycloI2.2.1Iheplan-2-yl]-6-chlioro-4-cyano-2,3-dihydro

I1-inden-I-yl]oxv)-N-[(R)-I-(20-[(R)-3-([4-([(iS,2S)-2-[(1S,4S)-2,5

diazabicyclo[2.2.i]heptan-2-yl]-6-chl-oro-4-cyano-2,3-dihydro-IH-inden-1

yl]oxv)phenyI]sulfonamido)pyrrolidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,1 315

tetraazaicosyI)pyrroidin-3-yl] benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cy ano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihv dro-1--inden-1

yl]oxy)-N-[(S)-i-(20-[(S)-3-([4-([(iS.2S)-6-chlioro-4-cy ano-2-[(R)-3-methvlpiperazin-1

yl]-2,3-dihydro-IH-inden-I-yl]oxy)phenylsufonanido)pyrroidin-1-yl]-7,14-dioxo-3,18

dioxa-6.8,13,15-tetraazaicosyI)pyrrolidin-3-ylbenzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methy lpiperazin-I-vi-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1,2S)-6-chiloro-4-cyano-2-[(R)-3-methylpiperazin-I

yl]-2,3-dihydro-IH-inden-I-yljoxv)phenyi]sulfonanido)pyrrolidin-I-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyI)pyrrolidin-3-y libenzenesulfonanide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-methvlpiperazin-1-vil-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(S)-i-(20-[(S)-3-(14-([(IS,2S)-6-chloro-4-cyano-2-[(S)-3-meithlpiperazin-I-yI]

2.,3-dihydro-IH-inden-I-yl]oxv)phenyl]sulfonamido)pyrroidin-I-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyi)pyrrolidin-3-yi]benzenes ulfonamide; 

4-((1S,2S)-6-chlioro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-2,3-dihydro-IH-inden-1

yl]oxy)-N-[(R)--(20-[(R)-3-([4-([(1S,2)-6-chiloro-4-cyano-2-[(S)-3-methvlpiperazin-

yl]-2,3-dihydro-H-inden-1-yl]ox)phenyl]sulfonamido)pvrroidin-I-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-ttraazaicosi)pyrroidin-3-vl]benzenesulfonanide;
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4-([(1S,2S)-6-chloro-4-cy ano-2-(3S,5R)-3,5-dimethylpiperazin-I-yl] -2,3-dihydro-H

inden-i-yloxy)-V-[(S)-1-(20-[(S)-3-([4-([(IS,2S)-6-chloro-4-cyvano-2-[(3S,5R)-3,5

dimethvipiperazin-I-vl]-2,3-dihy dro-iH-inden-1-yi]oxy)phenvl]sulfonamido)pyrroidin-1

yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosvl)pyrroidin-3-vl]benznesulfonanide; 

4-([(1S,2S)-6-chloro-4-cy ano-2-[(3S,5R)-3,5-dirnethylipiperazin-1-yi]-2,3-dihvdro-IH

inden-I-']oxy)-N-(R)-1-(20-[(R)-3-([4-(I(1S,2S)-6-chloro-4-cy ano-2-[(3,SR)-3,5

dimethylpiperazin-1-yl]-2.3-dihvdro-1H-inden-I-yi]oxy)phenyl]sulfonanido)pyrrolidin-1

yl]-7,14-dioxo-3.,18-dioxa-6,8,13.,15-tetraazaicosyl)pyrroidin- 3-vl]benzenesulfonamide; 

4-([(1IS',2S)-6-chlioro-4-cyano-2-(piperazin--vl)-2,3-dihyvdro-IH-inden-I-yl]oxy)-N-[(S)-1

(20-[(S)-3-([4-([(IS.2S)-6-chloro-4-cy ano-2-(piperazin-I-yl)-2,3-dihydro-1IH-inden-1

yl]oxy)phenyl]sulfonamido)-2-oxopiperidin-1-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)-2-oxopiperidin-3-yl]benzenesulfonamide; 

4-([(1S.2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihy dro-IH-inden-1-ylioxy)-N

12-(3-[(1r,4r)-4-(3-[2-(2-[2-([4-([(1S,2S)-6-chloro-4-cv ano-2-(piperazin--l)-2,3-dihydro

1-I-inden-1

yl]oxy)phenyi]sulfonanido)ethoxy]ethoxy)ethyl]ureido)cyclohexyl]ureido)ehoxv]ethoxy) 

ethyl]benzenesulfonanide; 

4-(I(S,2S)-6-Chloro-4-cyano-2-(piperazin--vl)-2,3-dihdro-H-inden-I1-]oxy)-N-[(R)

1-(18-1(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihy dro-i1H-inden-I

y]oxy)penyl]slfonaido)pyrrolidin-I-yl]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanoyl)pyrroidin- 3-vlIbenzenesulfonanide; 

4-([(1S.2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihyvdro-IH-inden-1

yl]oxv)benzenesulfonanide; 

N-(2-[2-(2-Amninoethoxy)ethoxy]ethli)-4-([(1S,2S)-6-chlioro-4-cyano-2-(piperazin-1-yl)

2,3-dihydro- 1H-inden-I-yljoxv)benzenesulfonamide; 

N-[1-(4-Aninobutanovi)piperidin-4-yi]-4-([(0S,2S)-6-chloro-4-cy ano-2-(piperazin-1-vi)

2,3-dihyvdro-1H-inden--vi]oxv)benzenesulfonanide; 

4-I(1S,2S)-6-Chloro-4-cyano-2-(piperazin-I-vl)- 2 ,3-dihvdro-IH-inden-I-yi]oxy)-N-(3

oxo-7,10-dioxa-2.4-dizadodecan-12-yl)benzenesulfonanide; 
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4-([(1S,2S)-6-Chloro-4-cy ano-2-(piperazin-1-yl)-2,3-dihy dro-IH-inden-I-vIoxy)-N-(1-[4

(3-methylureido)buanoyI]piperidin-4-vi)benzenesulfonanide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-iH-inden-I-yl]oxy)-N

[(2S,3R,4S,5R)-1,3,4,5,6-pentahy droxyhexan-2-yl]benzenesulfonamide; 

4-([4-([(iS,2S)-6-Chloro-4-cy ano-2-(piperazin-I-yl)-2,3-dihydro-IR-inden-I

yl]oxv)phenyi]sulfonamido)-,N-I(2,3R,4S,5R)-1,3,4,5,6-pentahy droxyhexan-2

yllpiperidine-1-carboxarmide; 

4-(3-[4-([4-([(1S,2S)-6-Chloro-4-cvano-2-(piperazin-I-yl)-2,3-dihydro-1H-inden-1

yI]oxy)phenyi]sulfonamido)-4-oxobutyl]ureido)--([4-([(1,2 IS)-6-chloro-4-cyano-2

(piperazin-I-yl)-2 ,3-dihvdro-IH-inden-1-I]oxy)phenyl]sulfoni)butanamide; 

4-(I(IS,2S)-6-Chloro-4-cyano-2-(piperazin-I-yl)- 2 ,3 -dihvdro-IH-inden--y]oxy)-N-11-(4

yl]oxv)phenyl]sulfonamido)piperidin-1-yl]-4-oxobutvl)ureido]butanoyl)piperidin-4

yl]benzenesulfonanide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-IH-inden-1-vl]oxy)-N-[19

([4-([ (1IS,2S)-6-chl oro-4-cy anio-2'-(pi perazin-1-y-l )-2,3 -diy dro-1IH-inden-1I

yl]oxy)phenyl]sulfonamido)-I0-oxo-3,6,14,17-tetraoxa-9.11

diazanonadecvl]benzenesulfonamide; 

4-([(1,2S)-6-Chloro-4-amido-2-(piperazin-1-yl)-2,3-diydro-H-inde-1-yl]oxy)-N-[26

([4-([(IS,2S)-6-chloro-4-anido-2-(piperazin-1-yl)-2,3-dihydro-1lH-inden-I

yl]oxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]benzenesulfonamide; 

4-([(iS.2S)-4-Cyano-6-methyl-2-(piperazin-I-yl)-2,3-dihydro-IH-inden-1-yl]ox)-N1-[26

([4-([(1S.2S)-4-cyano-6-methvl-2-(piperazin-1-vl)-2,3-dihydro-iH-inden-1

yl]oxv)phenyI]sulfonanido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]benzenestilfonanide; 

1,1'-(Butane-1,4-diyi)bis[3-(4-[6-([(1S,2S)-6-chloro-4-cvano-2-(piperazin-1-vl)-2,3

dihydro-1H-inden-I-yl]oxy)-3,4-dihydroisoquinolin-2(IH)-yl]-4-oxobuti)urea]; 

C,
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1,1'-(Butane-1,4-divl)bis[3-(4-17-([(1S,2S)-6-chlioro-4-cyano-2-(piperazin-1-yl)-2,3

dlihvdro-iJ1H-inden-1-y]oxy)-3,4-dihvdroisoquinolin-2(1TH)-yl]-4-oxobutyi)urea]; 

,,N-(6,4-Dioxo-10-oxa-5,7,13,15-tetraazanonadecane-1,19-diyl)bis[6-([iS,2S)-6

chloro-4-cvano-2-(piperazin-1-yl)-2,3-dihydro-1iH-inden-1-vl]oxy)-3,4

dihvdroisoquinoline-2(H)-carboxaiide]; 

N,N-(6,14-Dioxo-10-oxa-5,7,13,15-tetraazanonacecane-1,19-diyi)bis[7-([(1S,2S)-6

chloro-4-cyano-2-(piperazin-I-yl)-2,3-dihydro- 1H-inden-1-yl]oxy)-3,4

dihy droisoquinoline-2(1H)-carboxamide] 

4-([(18,2S)-6-Chloro-4-cyano-2-[(R)-3-methvlpiperazin-1-yi]-2,3-dihy dro-iH-inden-1

yl oxy)-N-[(S)-I-(18-[(S)-3-([4-([(SL2S)-6-chloro-4-cyano-2-[(R)-3-methvipiperazin-1

yl1-2,3-dihydro-1H-inden-I-ylIoxy)phenylIsulfonamido)pyrrolidin-1-y11-6,13,18-trioxo

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonarnide; 

4-([(1S.2S)-6-Chloro-4-cvano-2-[(R)-3-methylpiperazin-I-il]-2.3-dihvdro-I H-inden-I

yl]oxy)-N-[(R)-1-(18-1(R)-3-([4-([(1S,2S)-6-chlioro-4-cyano-2-[(R)-3-methylpiperazin-I

yl]-2,3-dihydro-1II-inden-I-vIIoxy)phenyl]sulfonamido)pyrrolidin-I-yi]-6,13,18-trioxo

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cy ano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihy dro-1H-inden-I 

yl]oxy)-N-[1-(18-[4-'[4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)piperidin-I-yl]-6,13,18-trioxo-5,7,1114

tetraazaoctadecanoyi)piperidin-4-yl]benzenesulfonamide; 

Ni,N"Bis(2-[(S)-3-([4-([(IS,2)-6-chloro-4-cy ano-2-[(R)-3-methylpiperazin-1-vl-2,3 -dihy dro

1--inden-1-vi]oxy)pheniyl]sulfonamido)pyrrolidin-1-yi]-2-oxoethyi)-4,11-dioxo-3,5,10,12

tetraa7atetradecanediamide: 

4-([(iS',2)-6-Chlioro-4-cy ano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihy dro-1H-inden-I-yloxy)-N

[1-(20-[4-([4-([(iS,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-I-yl]-2,3-dihydro-IH-inden-I

yl]oxv)phenyljsulfonamido)piperidin-I-vl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosI)piperidin-4-ylbenzenesulfonamide; 

4-([(1.S',2)-4,6-Dichloro-2-[(R)-3-metiylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1

(20-[(S)-3-([4-([(IS,2S)-4,6-dichloro-2-[(R)-3-mnetiipiperazin-1-yl]-2,3-dihydro-iH-inden-1

66r
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yl]oxv)phenyl]sulfonamido)pyrroidin--yll-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

N',N-Bis(2-[(S)-3-([4-([(IS.2S)-4.6-dichloro-2-[(R)-3-nethiylpiperazin-1-yl]-2,3-dihydro-1H1

inden-1-yloxv)phenvi]suilfonaniido)pyrroidin-1-ylj-2-oxoethyl)-4.11-dioxo-3,5,10,12

tetraazatetradecanediamide; 

1,1'-(Butane-1,4-diyl)bis(3-[2-(2-[6-([(iS,2S)-6-chlioro-4-cy ano-2-(piperazin-1-yl)-2,3

dihvdro-IH-inden-1-y loxy)-1-oxoisoindolin-2-yl]ethoxy)ethyliurea); and 

1,1'-(Butane-1,4-divl)bis(3-[2-(2-[5-([(lS,2S)-6-chloro-4-cy ano-2-(piperazin-1-yl)-2.,3

dihydro-1iH-inden-1-vI]oxy)-1-oxoisoindolin-2-ylethoxy)ethvlurea).  

(1S,2S)-1-(4-{[(3S)--12-(2-{[(4-{[(2-12-[(3S)-3-(4-{[(1S,2S)-4-carboxy-6-chloro-2-[(3R)

3-nethylpiperazin-1-l]-',3-dihvdro-1--inden-I-vl]oxy}benzenesulfonanido)-i-hydroxy

l 4 -pyrrolidin-I-yl]ethoxy}ethyl)carbamnovilamnino}butyi)carbanoyllamino} 

ethoxy)ethyl]-I-hvdroxy- l -pyrrolidin-3-ylisulfamoyl1phenoxy)-6-chloro-2-[(3R)-3

methyilpiperazin-I-vi]-2,3-dihvdro-II-indene-4-carboxylic acid; 

3-(2-{2-[(3S)-3-(4-{[(IS,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-vl]-2,3-dihydro-IH

inden-t-vl]oxy}(2,3,5,6- 2H 4)benzenesulfonamido)pyrrolidin-1-yi]ethoxylethyl)-i-(4-{[(2-{2

[(3S)-3-(4-{[(IS,2S)-6-chloro-4-cvano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}(2,3,5,6- 2H 4)benzenesulfonamido)pyrrolidin-1

yl]ethon'}ethbl)carbamnoyl]amino}(1,1,2,2,3,3,4,4- 2 H)butvl)urea; 

3-(-{2-[2-(4-{[(IS,2S)-4-cvano-6-methyl-2-[(3R)-3-methyipiperazin-i-y]-2,3-dihydro-1H-inden

i-yi]oxy }benzenesuIfonainido)ethoxv]ethoxy}ethyl)-I-(4-{[(2-{2-[2-(4-{[(1S,2S)-4-cyano-6

methyl-2-[(3R)-3-methylpiperazin-I-y] -2,3-dihydro-IH-inden-1

yi]oxy }benzenesulfonamido)ethoxy]etlioxy }ethyl)carbamovl]amino butvl)urea; 

3-(2-{2-[(3S)-3-(4-{[(IS,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-v]-2,3 -dihydro-IH-inden

1-yl]oxy }benzenesulfonamido)pyrroilidin-t-vl]ethoxvethyl)-I-(4-{[(2-{2-[(3S)-3-(4-{[(IS,2S)

4,6-dichloro-2-[(3R)-3-mnethylpiperazin-1-v]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonanido)pyrrolidin-1-vl]ethoxy }ethyl)carbamoyl]amino}butyl)urea; 

N-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-y]-2,3-dihydro-IH-inden-1

yli]oxybenzenesulfonamido)pyrrolidin-I-yl]-2-oxoethyl1-2-({[4-({[({2-[(3S)-3-(4-{[(IS,2S)-4,6

dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-iniden -1
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ylloxy benzenesulfonamido)pyrroiidin--yll-2

oxoethyl}carbamovl)methyl]carbamnoyl}amino)buty1]carbamoyl}amino)acetamide; 

3-(2/-"-[2-(4-{[(IS,2S)-6-chloro-4-cyano-2-(piperazin-I-yl)-2,3-dihydro-1H-inden-1

yli]oxy}benzenesulfoamido)ethoxy]ethoxv}ethl-i-[(Is,4s)-4-{[(2-{2-[2-(4-{[(IS,2S)-6-choro

4-cvano-2-(piperazin-1-y)- 2 ,-dihy dro-H-inden-1

yl]oxy }benzenesulfonamido)ethox]ethoxy }ethy1)carbamovl]amino}cy clohexy1]urea; 

1,3-bis(2-{2-[2-(4-{[(IS,2S)-6-chloro-4-cyano-2-(piperazin-1-vl)-2,3-dihydro-1H-inden-1

yl]oxybenzenesulfonamido)ethoxy]ethoxvethl)urea; 

4-([(IS',2S)-6-Chloro-4-cyano-2-(piperazin-i-yi)- 2 ,3 -dihydro-1-i-inden-1-yi]oxy)-V-[19-([4

([(iS,2S)-6-chloro-4-cvano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-I

yl]oxy)phenyl]sulfonamido)-10-oxo-3,6,14,17-tetraoxa-9,I1-diazanonadecyl]benzenesulfonamide; 

3-(2-{2-[2-(4-{[(1S,2S)-6-chlioro-4-cy ano-2-(piperazin-1-yl)-2,3-dihydro-IH-inden-1

yl]oxy}benzenesulfonamido)ethoxv]ethoxy}ethyl)-I-[(Ir,4r)-4-{[(2-{2-[2-(4-{[(1S,2S)-6-chloro-4

cyano-2-(piperazin-1-yl)-2,3-dihydro-1H--inden-I

yli]oxy}benzenesulfonamido)ethoxy]ethoxy"ethyl)carbanoyl]amino}cyclohexyliurea; 

3-(2-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-I-yl]-2,3-dihydro-iH

inden-I-yI]oxy}benzenesulfonamido)pyrrolidin-I-vl]ethoxy}ethyl)-I-(4-{[(2-{2-[(3S)-3-(4

{[(IS,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin--yl]-2,3-dihydro-IH-inden-1

yi]oxybenzenesulfonamido)pyrrolidin-I-yi]ethoxy }ethyl)carbamoyl]amino}(I 112,3,3,4,4

2H 8)butyl)urea; 

3-{4-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihvdro-1H1

inden-1-yl]oxv}benzenesulfonamido)pyrrolidin-1-yl]-4-oxobutyl}-1-{4-[({4-[(3S)-3-(4-{[(1S,2S)

6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-I-yl]-2,3-dihydro-IH-inden-I

yl]oxv}benzienesuIfonanido)pyrrolidin-1-l]-4-oxobutyl}carbamoyi)amino]butyl}urea; 

3-{4-[4-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihvdro-iH-inden-1

yl]oxy"benzenesulfonamido)piperidin-I-yl]-4-oxobutyl}-1-{4-[({4-[4-(4-{[(IS,2S)-6-chlioro-4

cyano-2-[(3R)-3-methylpiperazin-I-yl]-2,3-dihydro-IH-inden-1

yl]oxy }benzenesulfonamido)piperidin-1-vi]-4-oxobutyl}carbamoyl)amino]buty1Iurea; 

NI-{2-[(3R)-3-(4-{[(IS,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-H-inden-1

yl]oxy benzenesulfonamido)pyrrolidin-I-yl]-2-oxoethyl}-2-({[4-({[({2-[(3R)-3-(4-{[(IS,2S)-6

chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-IH-inden-I-y]oxy}benzenesulfonamido)pyrroidin

1-yl]-2-oxoethyl4carbamoyl)methyl]carbamoylamino)butyl]carbamoyI}amino)acetamide; 

C,
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3-(2-{2-[4-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methlpiperazin-1-yl]-2,3-dihydro-IH-inden

1-yl]oxy}benzenesulfonamido)piperidin-1-yl]ethoxy}ethyl)-1-(4-{[(2-{2-[4-(4-{[(1S,2S)-6-chloro

4-cy ano-2-[(3R)-3-nethylpiperazin-I-vl]-2,3-dihydro-IH-inden-1

yl]oxy}benzenesulfonarmido)piperidin-1-yl]ethoxy}ethyl)carbamoylamino}butyl)urea; 

3-{2-[(3S)-3-(4-{[(1S,2S)-6-chlioro-4-cyano-2-(piperazin-1-yi)-2,3-dihydro-1H-inden-1

yl]oxy }benzenesulfonamido)pyrroilidin-1-yl]-2-oxoethvl}-I-{4-[({2-[(3S)-3-(4-{[(IS,2S)-6-chloro

4-cyano-2-(piperazin-1-yl)-2,3-dihvdro-IH-inden-1-yl]oxv}benzenesuifonaimido)pyrrolidin-1-y]

2-oxoethyl}carbamoyl)amino]butyl}urea; and 

(3S)-N-(4-{1[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-IH-inden-1

yl]oxv}benzenesulfonyl)-I-[2-(2-{[(4-{[(2-{2-[(3S)-3-[(4-{[(1S,2S)-6-chloro-4-cyano-2

(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy}benzeesulfonl)carbamoyl]pyrrolidin-1

yl]ethoxy }ethyl)carbamoyl]amino.butyl)carbamoyl1amino}ethoxy)ethyljpyrrolidine-3

carboxamide.  

[00108] In other embodiments, W is S(O)2, C(O), or -(CH2)m- In other embodiments, 

W is S(O)2. In other embodiments, W is C(O). In other embodiments, W is -(CH2)2-. In 

other embodiments, W is -(CH2)-.  

1001091 In some embodiments, Y is 0, S, NH, N(C-C3akyl), or -C(O)NI--. In some 

embodiments, Y is 0. In some embodiments, Y is S. In some embodiments, Y is NI. In 

some embodiments, Y is N(Ci-C3alkyl). In some embodiments, Y is -C(O)NH-. In some 

embodimentsYis0,S,NI-IorN(C1-C3alkl). Insome embodiments,Y0is0SorNI-H.  

In some embodiments, Y is O or S.  

[00110] In some embodiments, Q is a bond, NH, -C(O)NH-, -NHC(O)NH-, 

NHC(O)N(CH3)-, or -NHC(O)NH-(CHR13). In some embodiments, Q is a bond, NH, 

C(O)NH-, -NHC(O)NH-, or -N-IC(O)N(CI-I)-. In some embodiments, Q is a bond, NH, 

C(O)NI-, or -NHC(O)NI-. In some embodiments, Q is a bond, NH, or -C(O)N--. In 

some embodiments.Q is a bond or NH. In some embodiments, Qis a bond. In some 

embodiments, Q is -NI-IC(O)NH-. In some embodiments, Q Is -C(O)NH-. In some 

embodiments, Q is -NHC(O)NH-. In some embodiments, Q is -NHC(O)N(CH3)- In some 

embodiments, Q is -NHC()NH-(CHR).  

1001111 In some embodiments, Rl and R2 are independently H, C-Calkyl, C?

C6alkenyl, Ci-C8cvcloakenyl, C2-C6akyny, C3-C8CVloalkyl, heterocyClyl, aryl, or 
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heteroaryl. In some embodiments, R1 and R2 are independently H, C-Calkyl, C2

Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C-Csccloalk, heterocyclyl, or aryl. In 

some embodiments, R' and R! are independently H, C-Calkyl, C2-Calkenvl, C4

Cscycloalkenyi, C2-Calkynyl, C3-Cscycloalkyl, or heterocyclyl. In some embodiments, R' 

and R2 are independently H,- Ci-alkyl, C2-Calkenyl, C4-Ccycloalkenyl, C2-CGalkynyl, 

C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl. In some embodiments, R 1 and R, are 

independently H, C-Calkyl, C2-Calkenl, C4-Cscycloakenyl, C2-Calkynyl, or C

C8cycloalkyl. In some embodiments, R" and R2 are independently -, C-Coalkyl, C2

Calkenyl, C4-Cscycloalkenyl, or C2-Calkynyl. In some embodiments, R' and R 2 are 

independentIyH,Ci-Calkyl.C2-Calkenyl.orC4-Cscycloalkenyl. Insomeembodiments, 

R' and R2 are independently H. Ci-CGalkyl, or C2-Coalkenvl. In some embodiments, R1 

and R2 are independently H or Ci-Calkyl. In some embodiments, Ri and R2 are 

independently H, Ci-C6alkvl, C2-Calkenyl, C4-CPcycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocycIy, arvi, or heteroaryl wherein each alkyl, alkenyl, cycloalkenyl, 

alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or 

more halogen, 01, CN, -N02, oxo, -SR 9 , -OR9 , -NHR, NR9 R'1 ,-S(O)2N(R 9)2-.

S(O)2R', -C(O)R ,-C(O)OR9, -C(O)NRR 0 , -NR'S(O)2R_ 0. -S(O)R 9 , -S(O)NR9 RIO, 

-NRS(O)R 9, Ci-Calkyl, C2-Csalkenyl, C4-CscVcloalkenvl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl.  

[00112] In another embodiment, R3 is halogen, 01, CN, Ci-CGalkyl, Ci-Calkoxy, Ci

Chaloalkyl, Ci-Chaloalkoxy, or -C(O)NRR 0 In one embodiment, R3 ishalogen, OH, 

CN,.Ci-CoalkylC-Calkoxy, Ci-Chaloalkyl, or Ci-Chaloalkoxy. Inone embodiment, 

R3 is halogen, OH, CN, C1-Calkyl, Ci-Calkoxy, or Ci-Cialoalkyl. In one embodiment, 

R3is halogen, OH, CN, Ci-Calkyl. or Ci-Calkoxy. In one embodiment, R 3is halogen, 

OH CN, or Ci-Calkyl. R3 is halogen, OH, or CN. In one embodiment, R3 is halogen or 

01-. In one embodiment, R3 is halogen. R3 isO1. In one embodiment, R 3 isCN. In one 

embodiment, R3 isC-Calkyl. In one embodiment, R3 is Ci-Calkoxv. Inone 

embodiment, R3 isCI-Chaloalkyl, In one embodiment, Ris Ci-Chaloalkoxy. In one 

embodiment, R3 is -C(O)NR'R10.  

[00113] In another embodiment, R4 is halogen, 01, CN, C-C alkyl, Ci-Calkoxy, Ci

Chaloalkyl, Ci-Chaloalkoxv, or -C(O)NR 9R 0. In one embodiment, R is halogen, OH, 

CN, C-Calkyl, Ci-Calkox, C1-Chaloalkyl, or Cl-Chaloalkoxy. In one embodiment, 

R is halogen, OH, CN, Ci-Calkyl, C-Calkoxy, or C1-Cohaloalkyl. In one embodiment, 

R4 is halogen, OH, CN, Ci-Calkyl, or Ci-Calkoxy. In one embodiment, R` is halogen, 
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OH, CN, or C1-Calkyl. R3 is halogen, OH, or CN. In one embodiment, R4 is halogen or 

01-. In one embodiment R 4 is halogen. R 3 isOH. In one embodiment, R4 is CN. In one 

embodiment, R'is CI-Calkyl. In one embodiment, R isC-Calkoxy. In one 

embodiment, R4is -Chaloalkyl, In one embodiment, R is Ci-Chaloalkox. In one 

embodiment, R4 Is ---C(O)NRR'0 .  

[00114] In one embodiment, R5 R6, R7, and R are independently H, halogen, OH. CN, 

--NO2, C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, 

heterocyclyl, arylh, eteroaryl containing 1-5 heteroatoms selected from the group 

consisting of N, S, P and 0, -SR, -OR', -NHR, -NR9 R0, -S()2N(R 9)2-, -S(O)2R 9,

C(O)R 9,-C(O)OR 9,-NR 9S(O)2R' 0,-S(O)R 9,-S(O)NR 9R- 0,-NR'S(O)R. Inone 

embodiment, RSR R7, and Rare independently H, halogen, OH. CN, -NO, C1-Calkyl, 

C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryI, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

--SR9. --OR9. --NHR9, -NR 9R10, -S(O)2N(R 9)2- -S(O)2R9, -C(O)R9,-C(O)OR9

NR 9S(O)2R', --- S(O)R9. ---S(O)NR9 R 0 . In one embodiment, R, R, R 7, and Rare 

independently H, halogen, OH. CN, -NO2, Ci-Calkyl, C2-Calkenyl, C4-Cycloalkenyl, 

C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0, ---SR9, ---OR9, ---NHR9, -NR 9R10 , 

S(O)2N(R 9)2---S()2R9 ,--C(O)R 9, ---C(O)OR,--NR 9S()2. In one embodiment, R10 . R, 

R 6 , R, and R' are independently , halogen, 01. CN, -N2, Ci-C salkyl, C2-CGalkenyl, 

C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N, S, P and O,-SR9, 

OR 9, -NHR9, -NR 9R'O, -S(O)2N(R 9)2-, -S(O)2R 9, -C(O)R 9, -C(O)OR 9. In one 

embodiment, R-, R6, R7, and R- are independently H, halogen, OH. CN, -NO2, Ci

Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, 

aryl, heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P 

and 0, -SR, -OR, -NHR 9, ---NR9R0, -S(O)2N(R 9)2-, -S(O)2R 9, -C(O)R9. In one 

embodiment, R 5, R, R7., and RI are independently H, halogen, OH. CN -NO2, C-CGalkyl, 

C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

-SR 9, -OR 9 , -NHR9. -NR 9RO, -S()2N(R 9)2-, -S(O)2R 9 . In one embodiment, R, R6, R.  

and R' are independently H, halogen., OH. CN, --- NO?, CI-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl containing 1

5 heteroatoms selected from the group consisting of N, S, Pand 0, -SR, -OR9 , -NR9, 
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---NRR 0 , --S(O)2N(R 9)2---. In one embodimentrn, R 7, and R' are independently I-, 

halogen, O. CN, -NO2, Ci-Calkyl, C2-Calkenyl, C4-Cycloalkenyl, C2-C6alkvnyl, C3

Cscvcloalkyl, heterocyclyl, aryl, heteroaryl containing 1-5 heteroatoms selected from the 

group consisting of N, S, P and 0, ---SR9, ---OR, ---NHR9, -NR9R 0. In one embodiment, R, 

RW, R, and R' are independently H, halogen, OH. , -NO2, -Calkyl, C2-C6alkenyl.  

C4-Cscycloalkenv, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N. S, P and 0, -SR9, 

OR 9, --NHR9. In one embodiment, R5, R, R7, and R' are independently -, halogen, OH.  

CN, -NO2, Ci-Coalkyl, C2-Calkenyl, C4-CPCycloalkenyl, C2-GCakynyl, C3-CPcycloalkyl, 

heterocvcivl, aryl, heteroaryl containing 1-5 heteroatoms selected from the group 

consisting of N, S, P and 0, ---SR9, ---OR9. In one embodiment, R, R6, R7, and R' are 

independently H, halogen, OH. CN, --- NO2, C1-Calkyl, C2-C6alkenyl, C4-Ccycloalkenyl.  

C2-C6akvnyl, C3-CsCycloalkyl, heterocyclyl, aryl, heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0, ---SR9. In one embodiment, R, R R7, 

and Rare independently -, halogen, 01-. CN, --NO2, C-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-Calkynyl, C-Csccloalkvl, heterocyclyl, aryl, or heteroaryl containing 

1-5 heteroatoms selected from the group consisting of N. S, P and 0. In one embodiment, 

R, RR., and R' are independently H., halogen, OH. CN -- N02, C1-Calkyl. C2

Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, or aryl. In one 

embodiment, R', RR, R7, and R' are independently H, halogen, OH. CN, -N2, Ci-C6alkyl, 

C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, or heterocyclyl. In one 

embodiment, R, R6, R7, and R8 are independently H, halogen, O-1. CN, --- N02, C1-Calkyl, 

C2-Calkenyl, Ci-Cscycloalkenyl. C2-C6alkvnvl, or C3-Cscycloalkyl. In one embodiment, 

R, R6, R7, and R' are independently H. halogen, OH. CN, -N2, C-Calkyl, C2

C6alkenl, C4-Cscloakenvl, or C2-Calkynyl. In one embodiment, R., RG R7, and R' are 

independently -, halogen, 01-. CN, ---NO2, C1-Calkyl, C2-C6alkenyl, or C4

Cscycloalkenyl. In one embodiment. R , R, R, and R' are independently I-, haogen, O-.  

CN, -N02, CI-Calkyl, or C2-Calkenyl. In one embodiment, RI, R, R 7, and RI are 

independently H, halogen, 01-. CN, --N02, or C1-C6alkl. In one embodiment, R , R , R7, 

and R' are independently -, halogen, O.- CN, or -N02. In one embodiment, RI, R, R, 

and R' are independently H, halogen, OH. or CN. In one embodiment, R', R', RI, and R 

are independently H, halogen, or OH. In one embodiment, RI. R6, R7, and R' are 

independently - or halogen.  
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[00115] In one embodiment, R R, R1 7 , and R 8 are independently,at each 

occurrence, 1-,OH, N-2, or Ci-C3 alkyl. In a further embodiment, R', R1 , R7, and Rg 

are independently, at each occurrence, H, OH, or NH2. InafurtherembodimentR',R, 

R7, and Rlp are independently, at each occurrence, H or OH. In a further embodiment, 

R' 6, R and R" are independently, at each occurrence,H,.OH,1NH2,orCi-C3alkl, 

wherein the alkyl is optionally substituted with one or more R1.  

1001161 In one embodiment, Xis abond, H, N, 0, CRR'2 , CR", C, -NHC(O)NH-, or 

C3-Ccclolalkyl. In one embodiment, X is a bond, -, N, 0, CR"R' 2, CR",C, or 

NHC()NH-. In one embodiment, X is abond, H,N, 0, CR"R, CR",orC. Inone 

embodiment, X is a bond, H. N, 0, CR"R'. or CRi" In one embodiment, Xis abond, H, 

N,0,orCRR12 . In one embodiment, Xis a bond, H, N, orO. XisabondH,orN. In 

one embodiment, X is a bond or-I. inoneembodimentXisabond. Inanother 

embodiment X is I and n is 1. In another embodiment, X is N when n is 3. In another 

embodiment, X is 0 and n is 2. In another embodiment, X is CRR12 and n is 2. in 

another embodiment, X Is CR" and n is 3. In another embodiment, X is C and n is 4. In 

another embodiment, X is -NHC(O)NI-I-. Inanotherembodiment,XisC3-Cacyclolalkl.  

[00117] In some embodiments, R 1is H, C-Calkyl, or Ci-Chaloalkyl. In some 

embodiments, R14 is H or CI-Calkyl. In some embodiments, R14 is H. In some 

embodiments, R14 is C1-Calkyl. In some embodiments, R14 is Ci-Chaloalkyl.  

[00118] In yet other embodiments, R 6 and R t ogether with theatoms to which they are 

attached may combine to form, a 5- to-6 membered heterocyclyl. In other embodiments., 

R6 and R t ogether with the atoms to which they are attached may combine to form, 

independently, at each occurrence, 5- to-6 membered heterocyclyl, wherein the 

heterocyclvl is optionally substituted with one or more R'9 .  

[00119] In other embodiments, R 1 and R" together with the atoms to which they are 

attached may combine to form independently, at each occurrence, C3-Cs cycloalkyl, 

heterocyclyl, aryl, or heteroaryl. In other embodiments, R" and R'4 together with the 

atoms to which they are attached may combine to form independently, at each occurrence., 

(3-Cscycloalkyl,heterocyclyl, or ary. In some embodiments, R 1 and R4 together with 

the atoms to which they are attached may combine to form independently, at each 

occurrence, C3-Cs cycloalkyl or heterocyclyl. In some embodiments, R 3 and R'4 together 

with the atoms to which they are attached may combine to form independently, at each 

occurrence, C3-Cs cycloalkyl. In Some embodiments, R 3 and R t ogether with the atoms 

to which they are attached may combine to form independently, at each occurrence, 
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heterocyclyl. In some embodiments, R3 and R14 together with the atoms to which they are 

attached may combine to form independently, at each occurrence, aryl. In some 

embodiments, R- and R'4 together with the atoms to which they are attached may combine 

to form independently, at each occurrence, heteroaryl.  

100120] In other embodiments, R13 and R14 together with the atoms to which they are 

attached may combine to form independently, at each occurrence, C3-Cs cycloalkyl, 

heterocyclyl, aryl, or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally 

substituted with one or more R' 9 . In other embodiments, R3 and R4 together with the 

atomisto which they are attached may combine to form independently,at each occurrence, 

C3-CS cycloalkyl, heterocyclyl, or aryl, wherein each heterocyclyl is optionally substituted 

with one ormoreR19. In some embodiments, R and R togetherwth the atoms to which 

they are attached may combine to form independently, at each occurrence, C3-Cs 

cycloalkyl or heterocyclyl, wherein each heterocyclyl is optionally substituted with one or 

more R19. in some embodiments, R and R" together with the atoms to which they are 

attached may combine to form independently, at each occurrence, C3-Cs cycloalkyl. In 

some embodiments, R 3 and R together with the atoms to which they areattached may 

combine to form independently, at each occurrence, heterocycly, Wherein each 

heterocyclyl is optionally substituted with one or more R19. In some embodiments, R and 

R14 together with the atoms to which they are attached may combine to form 

independently, at each occurrence, aryl. In some embodiments, R1 and R t ogether with 

the atoms to which they are attached may combine to form independently, at each 

occurrence, heteroaryl, wherein each heteroaryl is optionally substituted with one or more 

Rj 9.  

[00121] In some embodiments, u is 0, 1, or 2. In some embodiments, u is 0 or 1. In 

some embodiments, u is 0. In some embodiments, u is 1. In some embodiments, u is 2.  

1001221 In some embodiments, n is 1, 2, 3, or 4. In some embodiments, n is 1, 2, or 3.  

In some embodiments, n is I or 2. In some embodiments, n is 1. In some embodiments, n 

is2. In some embodiments, n is 3. In some embodiments, n is 4.  

1001231 In some embodiments, s is 0, 1, 2, 3, or 4. In some embodiments, s is 0, 1, 2, or 

3. In some embodiments, s is 0, 1, or 2. In some embodiments, s is 0 or 1. In some 

embodiments, s is 0. In some embodiments, s is 1. In some embodiments, s Is 2. In some 

embodiments, s is 3. In some embodiments, s is 4.  

100124] In some embodiments, r is 0, 1, 2, 3, 4, 5, 6, 7, or 8. In some embodiments, r is 

0, 1, 2, 3, 4, 5, 6, or 7. In some embodiments, r is 0, 1, 2, 3, 4, 5, or 6. In some 
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embodiments, r is 0, 1, 2, 3, 4, or 5. In some embodiments, r is 0, 1, 2,3, or 4. In some 

embodiments, r is 0, 1, 2, or 3. In some embodiments, r is 0, 1, or 2. In some 

embodiments, r is 0 or 1. In some embodiments, r is 0. In some embodiments, r is 1. In 

some embodiments, r is 2. In some embodiments, ris 3. In some embodiments, r is 4. In 

some embodiments. r is 5. In some embodiments, r is 6. In some embodiments. r is 7. In 

some embodiments, r is 8.  

1001251 In some embodiments, p is 0, 1 2, 3, 4, 5, 6, , or 8. In some embodiments, p is 

0, 1, 2, 3, 4, 5, 6, or 7. In some embodiments, p is 0, 1, 2, 3, 4, 5, or 6. In some 

embodiments, p is 0, 1, 2, 3, 4, or 5. In some embodiments, p is 0, 1, 2, 3, or 4. In some 

embodiments, p is 0, 1, 2, or 3. In some embodiments, p is 0, 1, or 2. In some 

embodiments, p is 0 or 1. In some embodiments, p is 0. In some embodiments, p is 1. In 

some embodiments, p is 2. In some embodiments, p is 3. In some embodiments, p is 4. In 

some embodiments, p is 5. In some embodiments, p is 6. In some embodiments, pis 7. In 

some embodiments, p is 8.  

1001261 In designing and making the substantially impermeable or substantially 

systemically non-bioavailable NIHE-inhibiting compounds of the present invention that 

may be utilized for the treatments detailed in the instant disclosure.  

[00127] Another aspect, compounds of the present invention with extended hydrocarbon 

functionalities may collapse upon themselves in an intramolecular fashion, causing an 

increased enthalpic barrier for interaction with the desired biological target. Accordingly.  

when designing "X" and Linkers moieties, these are designed to be resistant to 

hydrophobic collapse. For example, conformational constraints such as rigid monocyclic, 

bicyclic or polycyclic rings can be installed in a "X" and Linker moiety to increase the 

rigidity of the structure. Unsaturated bonds, such as alkenes and alkynes, may also or 

altemativeiv be installed. Such modifications may ensure the NHE-inhibiting compound is 

accessible for productive binding with its target. Furthermore, the hydrophilicity of the 

Linkers may be improved by adding hydrogen bond donor or acceptor motifs, or ionic 

motifs such as amines that are protonated in the GI, or acids that are deprotonated. Such 

modifications will increase the hydrophilicity of the "X" and Linker moieties and help 

prevent hydrophobic collapse. Furthermore, such modifications will also contribute to the 

impermeability of the resulting compounds by increasing tPSA.  

[00128] One skilled in the art may also consider a variety of functional groups that will 

allow the facile and specific attachment of the rest of the molecule of the compounds of 

Formula I to the "X" moiety and/or Linker. These functional groups can include 
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electrophiles. which can react with nucleophilic groups, and/or nucleophiles, which can 

react with electrophilic "X" and Linker moieties. NHE-inhibiting compounds of Formula I 

may also be similarly derivatized with, for example, boronic acid groups. TheNHE

inhibiting compounds of Formula I may also contain olefins via olefin metathesis 

chemistry, oralkynes or azides which can then react with appropriate other "X"and 

Linker via [2 + 3] cycloaddition.  

100129] It is to be noted that one skilled in the art can envision a number of "X" and 

Linker moieties that may be functionalized with an appropriate electrophile or nucleophile.  

Shown below are a series of such compounds selected based on several design 

considerations, including solubility, steric effects, and their ability to confer, or be 

consistent with, favorable structure-activity relationships. In this regard it is to be further 

noted, however, that the structures provided below, and above, are for illustration purposes 

only, and therefore should not be viewed in a limiting sense.  

[00130] Exemplary electrophilic and nucleophilic Linker moieties include but are not 

limited to, the Linker moieties illustrated in the Examples and the following: 
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Nucleophilic Linkers 

H 

NN' 
H s=2, 3 4 etc.; 

3.4 kDa, 5 kDa, etc.  

H H 
N N N N 

H H  

HI-CH3 etc.) n 2. 3, 4, 5. 6, etc..  

H 
H N -. R3, 

N N 
H n 2, 3, 4 etc.; 

(R'= -H, -CH3, etc.) R3 = -CO-, -0- -S--, 
-C=CH.,-C-.C, etc 
3.4 kDa, 5 kDa, etc.  

Electrophilic Linkers 

0 0 0 0 

X y XRX 

n' 0, 1 2. 3, 4, etc n 1 2, 3, 4, etc n' 2, 3 4, etc.  
X = -0-, -NH- etc X -0-, -NH- S, etc 3.4 kDa, 5 kDa, etc..  

R'= tosyl, mesyl, etc 

0W 

OHO CHO NO 
n O2C 

n'=2,3,4 etc.; n n 
3.4 kDa, 5 kDa etc. n 2, 3 4, 5, 6, etc. n'- =1, 2, 3, etc.  

N CO2 1,n 
02C N 

n n = 2, 3, 4 etc.; 
n' = 1, 2 3, etc.. 34 kDa, 5 kDa, etc.  

[00131] The linking moiety, Linker, in each ofthe described embodiments can also be a 

chemical bond or other moiety, for example that can be hydrophilic and/or hydrophobic.  

In one embodiment, the linking moiety can be a polymer moiety grafted onto a polymer 

backbone, for example, using living free radical polymerization approaches known in the 

art.  

1001321 In another embodiment, 'X" moieties illustrated in the compounds of Formula I 

may also include, but are not limited to, ether moieties, ester moieties, sulfide moieties, 

disulfide moieties, amine moieties, aryl moieties, alkoxyl moieties, etc., such as, for 

example, the following: 
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0 Nz N 

CH   
0 

NN 

wherein the broken bonds (i.e., those having awavy bond, , through them) are points of 

connection to the rest of themrolecule of Formula Ixwhen n >1, where said points of 
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connection can be made using chemistries and functional groups known to the art of 

medicinal chemistry; and further wherein each p', q', r' and s' is an independently selected 

integer ranging from about 0 to about 48, from about 0 to about 36, or from about 0 to 

about 24, or from about 0 to about 16. In some instances, each p. q, r and s can be an 

independently selected integer ranging from about 0 to 12. Additionally, R' can be a 

substituent moiety generally selected from halide, hydroxyl, amine, thiol, ether, carbonyl, 

carboxyl, ester, amide, carbocyclic, heterocyclic, and moieties comprising combinations 

thereof.  

100133] In another approach, the "X" moiety of formula I may be a dendrimer, defined 

as a repeatedly branched molecule (see, e.g., J. M. J. Frchet, D. A. Tomalia, Dendrimers 

and Other Dendritic Polymers. John Wiley & Sons, Ltd. NY, NY 2001) and schematically 

represented below: 

X. 'N-z 

I...*e- :A-.  

DENDRIMER DENDRON 

[00134] In this approach, the rest of the NHE-inhibiting molecule is attached through 

Linker to one, several or optionally all termini located at the periphery of the dendrimer.  

In another approach, a dendrimer building block named dendron, and illustrated above, is 

used as "X" moiety7, wherein the rest of NHE-inhibiting molecule is attached to one, 

several or optionally -all termlini located at the periphery of the dendron. The number of 

generations herein is typically between about 0 and about 6, and between about 0 anid 

about 3. (Generation is defined in, for example, J. M. J. Frschet, D. A. Tomalia, 

Dendrimners and Other Dendritic Polymers, John Wiley & Sons, Ltd. NY, NY.) 

Dendrimer and/or dendron structures are well known in the art and include, for example, 

8o
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those shown in or illustrated by: (i). M. J. Frechet, D. A. Tomalia, Dendrimers and Other 

Dendritic Polymers, John Wiley & Sons, Ltd. NY, NY; (ii) George R Newkome, Charles 

N. Moorefield and Fritz Vogtle, Dendriers andDendrons: Concepts, S'yntheses, 

Applications, VCH Verlagsgesellschaft Mbh; and, (iii Boas, U., Christensen, J.B., 

HIeegaard, P.M.H., Dendrimers in Medicine and Biotechnology: New Molecular Tools, 

Springer, 2006.  

100135] In yet another approach, the "X" moiety may be a polymer moiety or an 

oligomer moiety. The polymer or oligomer may, in each case, be independently 

considered and comprise repeat units consisting of a repeat moiety selected from alkyl 

(e.g.,-CH2-). substituted alkyl (e.g., -CHR- . wherein, for example, R is hydroxy), alkenyl, 

substituted alkenyl, alkynyl, substituted alkynyl, phenyl, aryl, heterocyclic, amine ether, 

sulfide, disulfide. hydrazine, and any of the foregoing substituted with oxygen, sulfur, 

sulfonyl, phosphonyl, hydroxyl, alkoxyl, amine, thiol, ether, carbonyl, carboxyl, ester, 

amide, alkyl, alkenyi, alkynyl, aryl, heterocyclic, as well as moieties comprising 

combinations thereof. In still another approach, the "X" moiety comprises repeat units 

resulting from the polymerization of ethylenic monomers (e.g.. such as those ethylenic 

monomers listed elsewhere herein below).  

[00136] Preferred polymers for polymeric moieties useful in constructing substantially 

impermeable or substantially systemically non-bioavailable NHE-inhibiting compounds 

that are multivalent, for use in the treatment various treatment methods disclosed herein, 

can be prepared by any suitable technique, such as by free radical polymerization, 

condensation polymerization, addition polymerization, ring-opening polymerization, 

and/or can be derived from naturally occurring polymers, such as saccharide polymers.  

Further, in some embodiments, any of these polymer moieties may be functionalized.  

[00137] Examples of polysaccharides useful in preparation of such compounds include 

but are not limited to materials from vegetable or animal origin, including cellulose 

materials, hemicellulose, alkv cellulose, hydroxyalkyl cellulose, carboxymethylcellulose, 

sulfoethVIcellulose, starch, xylan, amylopectine, chondroitin, hyarulonate, heparin, guar, 

xanthan, mannan, galactomannan, chitin, and/or chitosan. More preferred, in at least some 

instances, are polymer moieties that do not degrade, or that do not degrade significantly, 

under the physiological conditions of the GI tract (such as, for example, 

carboxymethylcellulose, chitosan, and sulfoethvlcellulose).  

100138] When free radical polymerization is used, the polymer moiety can be prepared 

from various classes of monomers including, for example, acrylic, methacrylic, styrenic, 
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vinylic, and dienic, whose typical examples are given thereafter: styrene, substituted 

styrene, alkyl acrylate, substituted alkyl acrylate, alkyl methacrylate, substituted alkyl 

methacrylate. acrylonitrile, methacrylonitrile, acrylamide, methacrylamide, N

alkylacrylamide, N-alkyimethacrylamide, N,N-dialkylacrylamide, N,N

dialkylmethacrylamide isoprene,butadiene, ethylene, vinyl acetate, and combinations 

thereof. Functionalized versions of these monomers may also be usedand any of these 

monomers may be used with other monomers as comonomers. For example, specific 

monomers or comonomers that may be used in this disclosure include methyl 

methacrylate, ethyl methacrylate, propyl methacrylate (all isomers), butyl methacrylate (all 

isomers),2-ethylhexyl methacrylate, isobomyl methacrylate. methacrylic acid, benzyl 

methacrylate, phenyl methacrylate, methacrylonitrile, a-methylstyrene, methyl acrylate, 

ethyl acrylate, propyl acrylate (all isomers), butyl acrylate (all isomers), 2-ethylhexyl 

acrylate, isobomyl acrylate, acrylic acid, benzyl acrylate, phenyl acrylate, acrylonitrile, 

styrene. glycidyl methacrylate. 2-hy droxyethyl methacrylate., hydroxypropyl methacrylate 

(all isomers), hydroxy butyl methacrylate (all isomers), N,N-dimethylaminoethyl 

methacrylate, N,N-diethylaminoethyl methacrylate, triethyleneglycol methacrylae, 

itaconic anhydride, itaconic acid. glycidyl acrilate, 2-hydroxyethy Tacrylate, 

hydroxypropyl acrylate (all isomers), hydroxybutyl acriate (all isomers), N,N

dimethylaminoethyl acrylate, N,N-diethylaminoethyl acrylate, triethyleneglycol acrylate, 

methacrylamide, N-methylacrylamide, N,N-dimethylacrylaniide, N-tert

butylmethacrylamide, N-N-butylmethacrylamide, N-methyloimethacrylamide, N

ethylolmethacrylamide, N-tert-butylacrylamide, N-N-butylacrylamide, N

methylolacrylamide, N-ethylolacrylamide, 4-acryloylmorpholine, vinyl benzoic acid (all 

isomers), diethylamninostyrene (all isomers), a-methvlvinvl benzoic acid (all isomers), 

diethylamino crmethyistyrene (all isomers), p-vinylbenzene sulfonic acid, p-vinylbenzene 

sulfonic sodium salt, alkoxy and alkyl silane functional monomers, maleic anhydride, N

pheniymaleimide, N-butylmaleimide, butadiene, isoprene, chloroprene, ethylene, vinyl 

acetate, vinyiformamide, allylamine, vinylpyridines (all isomers), fluorinated acrylate, 

methacrylates, and combinations thereof Main chain heteroatompolymer moieties can 

also be used, including polyethyleneimine and polyethers such as polyethylene oxide and 

polypropylene oxide, as well as copolymers thereof 

[00139] In one particular embodiment, the polymer to which the NHE-inhibiting 

molecule is attached, or otherwise a part of, is a polvol (e.g., a polymer having a repeat unit 

of, for example, ahydroxyl-substituted alkyl, such as -CH(OH-)-). Polvolssuchasmono

P2
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and disaccharides, with or without reducing or reducible end groups thereon, may be good 

candidates, for example, for installing additional functionality that could render the 

compound substantially impermeable.  

[00140] In one particular embodiment, the NHE-inhibiting molecule is attached at one 

or both ends of the polymer chain. More specifically, inyet another alternative approach 

to the polyvalent embodiment of the present disclosure, a macromolecule (e.g., a polymer 

or oigomer) having the generic following exemplary structures 

415 R16 

which may be exemplified, designed, and/or constructed as described for the moieties: 

X;
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N 

N 

n' 

n= 1,2, 3-10, or more 

n 

n 

n'= 012,3-10,or more 

n'= 0, 1, 2, 3-10, or more 
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=0, 1, 2, 3-10, 
or 

n' 

n'= 0, 1, 2, 3-10 

n = 0, 1, 213-10 

n'= 0, 1, 2, 3-10, or more 

n 

n'= 0, 1,2 3-10, or more 

H ,H 
N N 
0 0 

n'= 0, 1, 2, 3-10,
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n= 0, 1,2,3,410 

n= 0,1, 2, 34-10 

n 

n= 01, 2, 34-10
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00 

n5=0, ,2,3,4-10 

n'= 0, 1, 2, 3, 4-10 

n n' 

n' =0, 1, 2, 3, 4-10 

' 

n'= 0, 1, 2,3,4-10 

[00141] It is understood thatany embodiment of the compounds of the present 

invention, as set forth above, and any specific substituent set forth herein in such 

compounds, as set forth above, may be independently combined with other embodiments 

and/or substituents of such compounds to form embodiments of the inventions not 

specifically set forth above. In addition, in the event that a list of substituents is listed for 

any particular substituent in a particular embodiment and/or claim, it is understood that 

each individual substituent may be deleted from the particular embodiment and/or claim 

and that the remaining list of substituents will be considered to be within the scope of the 

invention. Furthermore, it is understood that in the present description, combinations of 

substituents and/or variables of the depicted formulae are permissible only if such 

contributions result in stable compounds.  

B. Perneabilitv 

1001421 In this regard it is to be noted that, in various embodiments, the ability of a 

compound to be substantially systemically non-bioavailable is based on the compound 

X 7
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charge, size, and/or other physicochemical parameters (e.g., polar surface area, number of 

hydrogen bond donors and/or acceptors therein, number of freely rotatable bonds, etc.).  

More specifically, it is to be noted that the absorption character of a compound can be 

selected by applying principles of pharmacodynamics, for example, by applying Lipinski's 

rule, also known as"the ruleoffive." Although not a rule, but rather a set of guidelines 

Lipinski shows that small molecule drugs with (i) a molecular weight, (ii) a number of 

hydrogen bond donors, (iii) a number of hydrogen bond acceptors, and/or (iv) a 

water/octanol partition coefficient (Moriguchi Log P), greater than a certain threshold 

value, generally do not show significant systemic concentration (ie., are generally not 

absorbed to any significant degree). (See, e.g., Lipinski et al.,Advanced Drug Delivery 

Reviews, 46, 2001 3-26, incorporated herein by reference.) Accordingly, substantially 

systemically non-bioavailable compounds (e.g., substantially systemically non

bioavailable NHE-inhibiting compounds) can be designed to have molecular structures 

exceeding one or more of Lipinski's threshold values. (See also Lipinski et al., 

Experiinental and Computational Approaches to Estunate Solubilitv and Permeability in 

Drug Discoveiy andDevelopment Settings, Adv. Drug Delivery Reviews, 46:3-26 (2001); 

and Lipinski, Drug-like Properties and the Causes ofPoor Solubility and Poor 

Perneabilitv, J. Pharm. &Toxicol. Methods, 44:235-249 (2000), incorporated herein by 

reference.) In some embodiments, for example, a substantially impermeable or 

substantially systemically non-bioavailable NIE-inhibiting compound of the present 

disclosure can be constructed to feature one or more of the following characteristics: (i) a 

MW greaterthan about 500 Da, about 1000 Da, about 2500 Da, about 5000 Da. about 

10,000 Da or more (in the non-salt form of the compound): (ii) a total number of NH 

and/or OH and/or other potential hydrogen bond donors greater than about 5, about 10, 

about 15 or more: (iii) a total number of 0 atoms and/or N atoms and/or other potential 

hydrogen bond acceptors greater than about 5, about 10, about 15 or more; and/or (iv) a 

Moriguchi partition coefficient greater than about i0 (i.e., Log P greater than about 5, 

about 6, about 7., etc.), or alternatively less than about 10 (i.e., a Log P of less than 1. or 

even 0).  

[00143] In addition to the parameters noted above, the molecular polar surface area (i.e., 

"PSA"), which may be characterized as the surface belonging to polar atoms, is a 

descriptor that has also been shown to correlate well with passive transport through 

membranes and, therefore, allows prediction of transport properties of drugs. It has been 

successfully applied for the prediction of intestinal absorption and Caco2 cell monolayer
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penetration. (For Caco2 cell monolayer penetration test details, see for example the 

description of the Caco2 Model provided in Example 31 of US. Pat. No. 6,737,423, the 

entire contents of which are incorporated herein by reference for all relevant and consistent 

purposes, and the text of Example 31 in particular, which may be applied for example to 

the evaluation or testing of the compounds of the present disclosure.) PSA is expressed in 

Ai(squared angstroms) and is computed from a three-dimensional molecular 

representation. A fast calculation method is now available (see,. e.g., Ertl et al., Journal of 

Medicinal Chemistry, 2000, 43. 3714-3717, the entire contents of which are incorporated 

herein by reference for all relevantand consistent purposes) using a desktop computer and 

commercially available chemical graphic tools packages, such as ChemDraw. The term 

"topological PSA" (tPSA) has been coined for this fast-calculation method. tPSA is well 

correlated with human absorption data with common drugs (see, e.g., Table 1, below): 

Table I 

lwet<a0it9 74;.0 

norda.t'tpam 99 4 

alreat2 6 1`2 
pra7k ,1-1 708 

pendalet 9 t 17 

upd A2 A2,aot, 3 
mann I"2 12 

(from Ert et al., J.Med. Chem., 2000, 43:3714-3717). Accordingly, in some preferred 

embodiments, the compounds of the present disclosure maybe constructed to exhibit a 

tPSA value greater than about 100A2,about 120 Aabout130Aor about 140 A2, and in 

some instances about 150 A2, about 200 A, about 250 A2 , about 270 A, about 300 A2 , 

about400 A 2,or even about 500 A2, such that the compounds are substantially 

impermeable or substantially systemically non-bioavailable (as defined elsewhere herein).  

[00144] Because there are exceptions to Lipinski's "rule," or the tPSA model, the 

permeability properties of the compounds of the present disclosure may be screened 
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experimentally. The permeability coefficient can be determined by methods known to 

those of skill in the art, including for example by Caco-2 cell permeability assay and/or 

usinganartificial membrane as amodel of a gastrointestinal epithelial cell. (Aspreviously 

noted above, see for example U.S. PatentNo. 6,737,423, Example 31 for a description of 

the Caco-2' Model, which is incorporated herein by reference). A synthetic membrane 

impregnated with, for example, lecithin and/or dodecane to mimic the net permeability 

characteristics of a gastrointestinal mucosa, may be utilized as a model of a gastrointestinal 

mucosa. The membrane can be used to separate a compartment containing the compound 

of the present disclosure from a compartment where the rate of permeation will be 

monitored. Also, parallel artificial membrane permeability assays (PAMPA) can be 

performed. Such in vitro measurements can reasonably indicate actual permeability in 

vivo. (See, for example, Wohnsland et al., J. Med. Che.. 2001, 44:923-930; Schmidt et 

al., Millipore Corp. Application Note, 2002, n° ANI725EN00, and n° AN1728EN00, 

incorporated herein by reference.) 

1001451 Accordingly, in some embodiments, the compounds utilized in the methods of 

the present disclosure may have a permeability coefficient, Papp, of less thanabout 100 x 

10-6 cm/s. or less than about 10 x 10-6 cm/s, or Iess than about I x 10-6 cm/s, or less than 

about 0.1 x 10-6 cm/s, hen measured using means known in the art (such as for example 

the permeability experiment described in Wohnsland et al., J. Med. Chem.. 2001, 44. 923

930, the contents of which is incorporated herein by reference).  

[00146] As previously noted, in accordance with the present disclosure, a NHE

inhibiting compound is modified as described above to hinder the net absorption through a 

layer of gut epithelial cells, rendering the resulting compound substantially systemically 

non-bioavailable. In various embodiments, the compounds of the present disclosure are 

substantially impermeable or substantially systemically non-bioavailable.More 

specifically, the NHE-inhibiting can be a dimer, multimer or polymer moiety, such that the 

resulting compounds substantially impermeable or substantially systemically non

bioavailable. The dimer, multimer or polymer may be of a molecular weight greater than 

about 500 Daltons (Da), about 1000 Da, about 2500 Da, about 5000 Da, about 10,000 Da 

or more, and in particular may have a molecular weight intherangeofabout1000Datons 

(Da) to about 500,000 Da, or in the range of about 5000 to about 200,000 Da, and may 

have a molecular weight that is sufficiently high to essentially preclude any net absorption 

through a layer of gut epithelial cells of the compound.
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C. Persistent Inhibitorv E effect 

[00147] In other embodiments, the substantially impermeable or substantially 

systemically non-bioavailable NHE-inhibiting compounds utilized in the treatment 

methods of the present disclosure may additionally exhibit a persistent inhibitor effect.  

This effect manifests itself when the inhibitory action of a compound at a certain 

concentration in equilibrium with the epithelial cell (eg., at or above its inhibitory 

concentration, IC) does not revert to baseline (i.e., sodium transport without inhibitor) after 

the compound is depleted by simple washing of the luminal content.  

[00148] This effect can be interpreted as a result of the tight bindingoftheN

inhibiting compounds to the NHE protein at theintestinal apical side of the gut epithelial 

cell. The binding can be considered as quasi-irreversible to the extent that, after the 

compound has been contacted with the gut epithelial cell and subsequently washed off said 

gut epithelial cell, the flux of sodium transport is still significantly lower than in the control 

without the compound. This persistent inhibitory effect has the clear advantage of 

maintaining drug activity within the GI tract even though the residence time of the active 

in the upper GI tract is short, and when no entero-biliary recycling process is effective to 

replenish the compound concentration near its site of action.  

[00149] Such a persistent inhibitory effect has an obvious advantage in terms of patient 

compliance, but also in limiting drug exposurewithinthe GI tract.  

[00150] The persistence effect can be determined using in vitro methods; in one 

instance, cell lines expressing NHE transporters are split in different vials and treated with 

a NHIE-inhibiting compound and sodium solution to measure the rate of sodium uptake.  

The cells in one set of vials are washed for different periods of time to remove the 

inhibitor, and sodium uptake measurement is repeated after the washing. Compounds that 

maintain their inhibitory effect after multiple/lengthy washing steps (compared to the 

inhibitory effect measured in the vials where washing does not occur) are persistent 

inhibitors. Persistence effect can also be characterized ex vivo by using the everted sac 

technique, whereby transport of Na is monitored using an excised segment of GI perfused 

with a solution containing the inhibitor and shortly after flushing the bathing solution with 

a buffer solution free from inhibitor. A persistence effect can also be characterized in vivo 

by observing the time needed for sodium balance to return to normal when the inhibitor 

treatment is discontinued. The limit of the method resides in the fact that apical cells (and 

therefore apical NHE transporters) are sloughed off after a period of 3 to 4 days, the typical 

turnovertimeofgutepithelialcells. A persistence effect can be achieved by increasing the 

91



WO 2018/129552 PCT/US2018/013020 

residence time of the active compound at the apical surface of the gut epithelial cells; this 

can be obtained by designing NIE antiport inhibitors with several NHE-inhibiting 

molecule or oligomer (wherein "several" as used herein typically means at least about 2, 

about 4, about 6 or more). Examples of such structures in the context of analogs of the 

antibiotic vancomycin are given in Griffin, et al., J Am. Chem. Soc., 2003, 125, 6517

6531. Alternatively the compound comprises groups that contribute to increase the affinity 

towards the gut epithelial cell so as to increase the time of contact with the gut epithelial 

cell surface. Such groups are referred to as being "mucoadhesive."' More specifically, the 

"X" and Linker moieties can be substituted by such mucoadhesive groups, such as 

polvacrylates. partially deacetylated chitosan or polyalkylene glycol. (See also Patil, SB.  

et al., Curr. Drug. Deliv., 2008, Oct. 5(4), pp. 312-8.) 

Compounds of the invention incorporating a cyano group at the 4-position of the 

indane ring system of formula I unexpectedly exhibited superior persistent inhibition of 

NHE3 in the cell-based assay described in example 181 herein in comparison to compounds 

incorporating other groups at said positions 4 and 6. For example, compounds incorporating 

4-cvano and 6-chloro groups demonstrated superior persistent inhibition compared to the 

analagous compound having a 4,6-dichloro substituted indane ring system. See following 

table. The following pairs of compounds differ only in the 4-position substituent (either 

chloro (X-CI) or cyano (X-CN)): 

(A-Cl) 3-(2-{2-(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]

2,3-dihydro-iH-inden-1-yloxy,} benzenesulfonamido)pyrrolidin-1-vl]ethoxy}ethyl)-1-(4

{1(2-{2-[(3S)-3-(4-{(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-v]-2,3-dihy dro

I1-1-inden-1-ylloxy }benzenesulfonamido)pyrrolidin-1

yl]ethoxyethvl)carbamoyl]aminobuiityl)urea; and 

(A-CN) 3-(2-{2-[(3R)-3-(4-{[(1S,2S)-6-chloro-4-cy ano-2-[(3R)-3-mthylpiperazin

1-yl]-2,3-dihy dro-IH-inden--yl]oxy} benzenesulfonainido)pyrrolidin-I-yl]ethoxy}ethyl)

1-(4-{[(2-{2-[(3R)-3-(4-{[(1S,2S)-6-chloro-4-cy ano-2-[(3R)-3-methylpiperazin-1-yl-23 

dihy dro-11-inden-I-yI]oxy benzenesulfonamido)pyrrolidin-I

yllethoxy}ethyl)carbamoyl]amino}butyl)urea.  

(B-Cl) N-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin

I-yi]-2,3-dihy dro-1H-inden-1-y]oxy } benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl}-2

({[4-({[({2-[(3S)-3-(4-{f[(1S,2S)-4,6-dichloro-2-[(3)-3-methylpiperazin-I-yl]-2,3
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dihydro-1H-inden-I-yI]oxy}benzeneuilfcnamnido)pyrrolidin-I-yl]-2

oxoethylcarbamoyl)nethyl]carbanoylaino)butyl]carbamoyl)amlno)acetamide; and 

(B-CN) N-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cvano-2-[(3R)-3

methylpiperazin-I-yl]-2,3-dihvdro-1H-inden-I-yl]oxv 1benzenesulfonamido)pyrrolidin-I

yl]-2-oxoethyl}-2-({[4-({[({2-[(3S)-3-(4-{(1S,2S)-6-chloro-4-cvanc-2-[(3R)-3

methylpiperazin-I-vl]-2,3-dihydro-I1-1-inden-I1-y]oxy } benzenesulfonanido)pyrroldin-1

yl]-2-oxoethyl}carbamovl)methyl]carbamovl}amino)butyl]carbanoyl} amin)acetamide.  

(C-Cl) 3-(2-{2-[(3S)-3-(4-{[(IS,2S)-4,6-dichloro-2-(piperazin-I-vl)-2,3

dihydro-1H-inden-1-yi]oxy}-3-fluorobenzenesulfonanido)pyrrolidin-I-yl]ethoxy ethyl)

1-(4-{[(2-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-(piperazin-1-v)-2,3-dihydro-1-1H-inden-1

y]oxyv}-3-fluorobenzenesulfonamido)pyrrolidin-1

yl]ethoxvethvl)carbanoyl]anino}butyl)urea; and 

(C-CN) 3-(2-{2-2-(4-{[(S,2S)-6-chloro-4-cyano-2-[(3R)-3

(dimethyIamino)piperidin-I-yl]-2,3-dihY dro-IH-inden-I

yl]oxy }benzenesulfonanido)ethoxy]ethoxy }ethyl)-1-(4-{[(2-{2-[2-(4-{[(IS,2S)-6-chloro

4-cyano-2-[(3R)-3-(dimethylanino)piperidin-I-vl]-2,3-dihy dro-IH-inden-I

yl]oxybenzenesulfonanido)ethoxv]ethoxyethvI)carbamoyl]aninoIbutyl)urea.  

(C-Cl) 3-(2-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-(piperazin-1-yl)-2,3

dihvdro-1H-inden-1-yl]oxy}-3-fluorobenzenesulfonanido)pyrrolidin-I-yliethoxy ethyl)

1-(4-{[(2-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-(piperazin-i-yl)-2,3-dihydro-iH-inden-1

yl]oxy}-3-fluorobenzenesuifonarmido)pyrrolidin-I

yilethoxy }ethyl)carbamovljamnino}butyl)urea; and 

(C-CN) 3-(2-{2-[(3S)-3-(4-{(S2S)-6-choro-4-cvano-2-(piperazin-1-I)

2,3-dihydro-IH-inden-1-yl]oxy-3-fluorobenzenesulfonamido)pyrrolidin-1

yl]ethoxylethyi)-I-(4-{[(2-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cy ano-2-(piperazin-1-i)

2,3-dihyvdro-1H-inden-1-yi]oxy}-3-fluorobenzenesulfonanido)pyrroldin-I

ylethoxyvlethvl)carbamoyl]aninc}buivl)urea.  

(D-Cl) 3-(2-{2-[2-(4-{[(IS,2S)-4,6-dichloro-2-(piperazin-I-yl)-2,3-dihydro

IH-inden-I-yi]oxv-3-fluorobenzenesulfonamnido)ethoxy]ethoxyethyl)-I-(4-{[(2-{2-[2

9;
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(4-1[(1S,2S)-4,6-dichoro-2-(piperazin-1-yl)-2,3-dihydro-1-1-inden-1-yIloxy }-3

fluorobenzenesulfonamido)ethoxy]ethoxy}ethiyl)carbanoyl]amino}butyi)urea; and 

(D-CN) 3-(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-I-yI)-2,3

dihvdro-1H-inden-1-yi]oxy}-3-fluorobenzenesulfonamido)ethox]ethoxy}ethyl)-i-(4-{[(2

{2-[2-(4-{[(1S2S)-6-chloro-4-cyano-2-(piperazin-1-yi)-2,3-dihydro-1H-inden-1-viloxy}

3-fluorobenzenesulfonanido)ethoxy]ethoxy }ethli)carbimoyliamino}bul)urea.  

(E-Cl) 3-(2-{2-[2-(4-{[(1S,2S)-4,6-dichlorc-2-[(3R)-3

(dimethylanino)piperidin-1-yl] -23-dihvdro-IH-inden-I

yl]oxybenzenesulfonamido)ethox]ethoxy}ethyl)-1-(4-{1(2-{2-[2-(4-{[(IS,2S)-4,6

dichloro-2-[(3R)-3-(dimethylamino)piperidin-I-yii-2,3-dihy dro-1-1-inden-1

yl]oxv}benzenesulfonamido)ethoxy]ethoxy}ethyi)carbamoyl]amino butyI)urea; and 

(E-CN) 3-(2-{2-[2-(4-{i(IS,2S)-6-chloro-4-cyano-2-[(3R)-3

(dimethIamino)piperi din-I-vl-2,3-dihy dro-IH-inden-1

yi]oxv}benizenesulfonamido)ethoxy]ethoxy }ethyl)-1-(4-{[(2-{2-[!2-(4-{[(1S,2S)-6-chloro

4-cyano-2-[(3R)-3-(dimethylamino)piperidin-I-vl]-2,3-dihy dro-IH-inden-1

yl]oxy}benzenesulfonanido)ethoxv]ethoxv}ethyi)carbamoyl]anino}butvl)urea.  

(F-Cl) 3-(2-{2-[2-(4-{[(IS,2S)-4,6-dichloro-2-(piperazin--yI)-2,3-dihydro

iH-inden-1-viloxy}-3-methibenzenesulfonamido)ethoxy]ethoxylethvl)-1-(4-{[(2-{2-[2

(4-1[(1S,2S)-4,6-dichoro-2-(piperazin--y)-2,3-dihy dro-11-1-inden-I-yIIoxy }-3

methyIbenzenesulfonamido)ethoxy]ethoxy}ethyl)carbarnoyI]amino}butyl)urea; and 

(F-CN) 3-(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cy ano-2-(piperazin-i-yl)-2,3

dihvdro-IH-inden-1-lioxy}-3-methylbenzenesulfonamido)ethoxv]ethox}ethyl)-1-(4

{[(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyvano-2-(piperazin-1-yl)-2,3-dihyvdro-1H-inden-1

yl]oxy}-3-methylbenzenesuilfonami do)ethoxv]ethoxvethvl)carbamoyljamino}butyl)urea., 

(C-Cl) 3-(2-{2i--(4-{[(IS,2S)-4,6-dichloro-2-(piperazin-1-vl)-2,3-dihydro

iH-inden-1-vl]oxy}benzenesulfonanido)ethoxv]ethoxv}ethyl)-1-(4-{[(2-{2-[2-(4

{1(1,2S)-4,6-dichioro-2-(piperazin-1-v)-2,3-dihydro-1H-inden-1

y Ioxv}benzenesulfonamido)ethoxy]ethoxy}ethyi)carbamoyl]amino butyI)urea; and 

(G-CN) 3-(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-I-yl)-2,3

dihydro-1H-inden-1-yi]oxy}benzenesulfonamnido)ethoxy]ethoxylethyl)-1-(4-{[(2-{2-[2
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(4-1 (1S,2S)-6-chloro-4-cao-l-(piperain--vI)-2 3-lhydro-I-1inlen-I 

yl ]oxy)benzenes ulfonarido)ethox ] ethoxy jethyi)carbamolarnino butlI)urea.  

Comnpounid P1C50 Standard n Percent 

(persistent) Deviation Inhibition 

A-Cl S,6 0.2- 3 101 

A-CN 9.2 0.1 2 101 

B-C] 9.2- 0 2 1012 

B-CN 9.9 0.1 6 110 

c-cl 8.4 0.1 2 90 

C-.CN 9.3 0.3 3 106 

D-CI 8.4 0.1 2 

D-CN 9.3 ~ 0.1 2 74 

E-CI 8.3 0.3 5 99 

E-CN 8.9 0.8 4 36 

F-Cl 7.7 0.2 5 104 

F-CN 8.6 0.1 :2 88S 

(i-CI 8.2 0.1 2 82 

G-CN 9.0 0.2 2

Accordingly in emboidment of the invention there is provided compound 

havin a structure according to any one of formul a. (F')and (a')throughI)
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D. GI Enzvie Resistance 

[00151] Because the compounds utilized in the treatment methods of the present 

disclosure are substantially systemically non-bioavailable, and/or exhibit a persistent 

inhibitory effect, it is also desirable that, during their prolonged residence time in the gut, 

these compounds sustain the hydrolytic conditions prevailing in the upper (I tract. In such 

embodiments, compounds of the present disclosure are resistant to enzymatic metabolism.  

For example, administered compounds are resistant to the activity of P450 enzymes, 

glucurosyl transferases. sulfotransferases, glutathione S-transferases, and the like, in the 

intestinal mucosa, as well as gastric (e.g., gastric lipase, and pepsine), pancreatic (e.g.  

trypsin. triglyceride pancreatic lipase, phospholipase A2, endonucleases, nucleotidases, 

and alpha-amylase), and brush-border enzymes (e.g., alkaline phosphatase, glycosidases, 

and proteases) generally known in the art.  

[00152] The compounds that are utilized in methods of the present disclosure are also 

resistant to metabolism by the bacterial flora of the gut; that is, the compounds are not 

substrates for enzymes produced by bacterial flora. In addition, the compounds 

administered in accordance with the methods of the present disclosure may be substantially 

inactive towards the gastrointestinal flora, and do not disrupt bacterial growth or survival.  

As a result, in various embodiments herein, the minimal inhibitory concentration (or 

"MIC") against GI flora is desirably greater than about 15 pg/mi, about 30 g/ml, about 60 

tg/ml, about 120 pg/ml, or even about 240 pg/ml, the MIC in various embodiments being 

for example between about 16 and about 32 pg/ml, or between about 64 and about 128 

f.g/ml, or greater than about 256 pg/ml.  

1001531 To one skilled in the art of medicinal cheistry, metabolic stability can be 

achieved in a number of ways. Functionality susceptible to P450-mediated oxidation can 

be protected by, for example, blocking the point of metabolism with a halogen or other 

functional group. Alternatively, electron withdrawing groups can be added to a conjugated 

system to generally provide protection to oxidation by reducing the electrophilicity of the 

compound. Proteolytic stability can be achieved by avoiding secondary amide bonds, or 

by incorporating changes in stereochemistry or other modifications that prevent the drug 

from otherwise being recognized as a substrate by the metabolizing enzyme.  

K Sodium and/or Fluid Output 

9r,



WO 2018/129552 PCT/US2018/013020 

1001541 It is also to be noted that, in various embodiments of the present disclosure, one 

or more of the NHE-inhibiting compounds detailed herein, when administered either alone 

or in combination with one or more additional pharmaceutically active compounds or 

agents (including, for example, a fluid-absorbing polymer) to a patient in need thereof, 

may act to increase the patient's daily fecal output of sodium by at least about 20, about 30 

mmol, about 40 mmol, about 50 mmol, about 60 mmol, about 70 mmol, about 0 mmol, 

about 90 mmol, about 100 Immol, about 125 mmol, about 150 Immol or more, the increase 

being for example within the range of from about 20 to about 150 mmol/day, or from about 

25 to about 100 mmol/day, or from about 30 to about 60 mmol/day 

[00155] Additionally, or alternatively, it is also to be noted that, in various embodiments 

of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein, 

when administered either alone or in combination with one or more additional 

pharmaceutically active compounds oragents (including, for example, a fluid-absorbing 

polymer) to a patent in need thereof, may act to increase the patient's daily fluid output by 

at least about 100 ml, about 200 ml, about 300 ml, about 400 ml, about 500 ml, about 600 

ml, about 700 ml, about 800 ml, about 900 ml, about 1000 ml or more, the increase being 

for example within the range of from about 100 to about 1000 ml/day, or from about 150 to 

about 750 ml/day, or from about 200 to about 500 ml/day (assuming isotonic fluid).  

F Ca and ICso 

[00156] It is also to be noted that, in various embodiments of the present disclosure, one 

or more of the NHE-inhibiting compounds detailed herein, when administered either alone 

or in combination with one or more additional pharmaceutical active compounds or 

agents (including. for example, a fluid-absorbing polymer) to a patient in need thereof at a 

dose resulting in at least a 10% increase in fecal water content, has a Cmax that is less than 

the ICso for NHE-3, more specifically, less than about 1OX (10 times) the ICo, and, more 

specifically still, less than about 1OOX (100 times) the ICso.  

[00157] Additionally, or altematively, it is also to be noted that, in various embodiments 

of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein, 

when administered either alone or in combination with one or more additional 

pharmaceutically active compounds or agents (including, for example, a fluid-absorbing 

polymer) to a patient in need thereof, may have a Cma of less than about 10 ng/ml, about 

7.5 ng/ml. about 5 ng/ml, about 2.5 ng/ml, about I ng/mI, or about 0.5 ng/ml, the Cax 
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being for example within the range of about I ng/ml to about 10 ng/ml. or about 2.5 ng/ml 

to about 75 ng/ml.  

[00158] Additionally, or alternatively, it is also to be noted that, in various embodiments 

of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein, 

when administered either alone or in combination with one or more additional 

pharmaceutically active compounds oragents (including, for example, a fluid-absorbing 

polymer) to a patient in need thereof, may have a COO of less than about 10 PM, about 7.5 

M, -about 5 pM, about 2.5 pM. about I pM, or about 0.5 , pI, the IC5o being for example 

within the range of about I M to about 10IM, orabout 2.5 pM to about 75 pM.  

[00159] Additionally, or alternatively, it is also to be noted that, in various embodiments 

of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein, 

when administered to a patient in need thereof, may have a ratio ofIC5o:.Cmax, whereinICso 

and Cmax are expressed in terms of the same units, of at least about 10, about 50, about 100, 

about 250, about 500, about 750, or about 1000.  

1001601 Additionally, or alternatively, itisalso to be noted that, in various embodiments 

of the present disclosure, wherein one or more of the NHIE-inhibiting compounds as 

detailed herein is orally administered to a patent in need thereof, within the therapeutic 

range or concentration, the maximum compound concentration detected in the serum, 

defined as Cma, is lower than the NHE inhibitory concentration 1Co of said compound. As 

previously noted, as used herein, IC5o is defined as the quantitative measure indicating the 

concentration of the compound required to inhibit 50% of the NHE-mediated Na / H 

antiport activity in a cell based assay.  

HIL Pharmaceutical Compositions and Methods of Treatment 

A. Compositions andlMethods 

1. Fluid Retention and/or Salt Overload Disorders 

[00161] Another aspect of the invention is directed to method for inhibiting NIE

mediated antiport of sodium and hydrogen ions. The method comprises administering to a 

mammal in need thereof a pharmaceutically effective amount of a compound or 

pharmaceutical composition of Formula 1. In one embodiment, the method comprises 

administering to a mammal in need thereof a pharmaceutically effective amount of a 

compound Ia, Ib, Ic, Id, le, If, Ig, Ih, or Ii or a combination thereof.  

100162] Another aspect of the invention is directed to method for treating a disorder 

associated with fluid retention or salt overload. The method comprises administering to a
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mammal in need thereof a pharmaceutically effective amount of a compound or 

pharmaceutical composition of Formula 1 In one embodiment, the method of treating a 

disorder associated with fluid retention or salt overload comprises administering to a 

mammal in need thereof a pharmaceutically effective amount of a compound Ia, lb, Ic, Id., 

le, If, Ig, Ih, or Ii or a combination thereof.  

[00163] In one embodiment, a method for treating a disorder selected from the group 

consisting of heart failure (such as congestive heart failure), chronic kidney disease, end

stage renal disease, liver disease, and peroxisome proliferator-activated receptor (PPAR) 

gammaagonist-induced fluid retention is provided, the method comprising administering 

to a mammal in need thereof a pharmaceutically effective amount of a compound or 

pharmaceutical composition as set forth above. In another embodiment, the disorder is, but 

not limited to, a gastrointestinal motility disorder, irritable bowel syndrome, chronic 

constipation, chronic idiopathic constipation, chronic constipation occurring in cystic 

fibrosis patients, chronic constipation occurring in chronic kidney disease patients., 

calcium-induced constipation in osteoporotic patients, opioid-induced constipation, a 

functional gastrointestinal tract disorder, gastroesophiageal reflux disease, functional 

heartburn, dyspepsia, functional dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic 

intestinal pseudo-obstruction, Crohn's disease, ulcerative colitis and related diseases 

referred to as inflammatory bowel syndrome, colonic pseudo-obstruction, gastric ulcers, 

infectious diarrhea, cancer (colorectal), "leaky gut syndrome", cystic fibrosis 

gastrointestinal disease, multi-organ failure, microscopic colitis, necrotizing enterocoitis, 

allergy atopy, food allergy, infections (respiratory), acute inflammation (e.g., sepsis, 

systemic inflammatory response syndrome), chronic inflammation (arthritis), obesity

induced metabolic diseases (e.g., nonalcoholic steatohepatitis.Type I diabetes, Type II 

diabetes, cardiovascular disease), kidney disease, diabetic kidney disease, cirrhosis, 

nonalcoholic steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary 

sclerosing cholangitis, primary biliary cholangitis, portal hypertension, autoimmune 

disease (e.g..Type 1 diabetes, ankylosing spondylitis, lupus, alopecia areata, rheumatoid 

arthritis, polymyalgia rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren's 

syndrome, vitiligo, thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), 

Schizophrenia, autism spectrum disorders, hepatic encephlopathy, chronic alcoholism, and 

the like.  
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1001641 In another embodiment, a method for treating hypertension is provided, the 

method comprising administering to a mammal in need thereof a pharmaceutically 

effective amount of a compound or pharmaceutical composition as set forth above.  

[00165] In further embodiments, the method comprises administering a 

pharmaceutically effective amount of the compound to the mammal in order to increase the 

nammal's daily fecal output of sodium and/or fluid. In further embodiments, the method 

comprises administering a pharmaceutically effective amount of the compound to the 

mammal in order to increase the mammal's daily fecal output of sodium by at least about 

30 mmol, and/or fluid by at least about 200 ml. In further embodiments, the mammal's 

fecal output of sodium and/or fluid is increased without introducing another type of cation 

in a stoichiometric or near stoichiometric fashion via an ion exchange process. In further 

embodiments, the method further comprises administering to the mammal a fluid

absorbing polymer to absorb fecal fluid resulting from the use of the compound that is 

substantially active in the gastrointestinal tract to inhibit NHE-mediated antiport of sodium 

ions and hydrogen ions therein.  

[00166] In further embodiments, the compound or composition is administered to treat 

hypertension. In further embodiments, the compound or composition is administered to 

treat hypertension associated with dietary salt intake. In further embodiments, 

administration of the compound or composition allows the mammal to intake a more 

palatable diet. In further embodiments, the compound or composition is administered to 

treat fluid overload. In further embodiments, the fluid overload is associated with 

congestive heart failure. In further embodiments, the fluid overload is associated with end 

stage renal disease. In further embodiments, the fluid overload is associated with 

peroxisome proliferator-activated receptor (PPAR) gamma agonist therapy. In further 

embodiments, the compound or composition is administered to treat sodium overload. In 

further embodiments, the compound or composition is administered to reduce interdialytic 

weight gain in ESRD patients. In further embodiments, the compound or composition is 

administered to treat edema. In further embodiments, the edema is caused by 

chemotherapy, pre-menstrual fluid overload or preeclampsia.  

1001671 In further embodiments, the compound or composition is administered to treat 

gastric ulcers. In further embodiments, the compound or composition is administered to 

treat infectious diarrhea. In further embodiments, the compound or composition is 

administered to treat cancer (colorectal). In further embodiments, the compound or 

composition is administered to treat "leaky gut syndrome". In further embodiments, the 
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compound or composition is administered to treat cystic fibrosis gastrointestinal disease. In 

further embodiments, the compound or composition is administered to treat multi-organ 

failure. In further embodiments, the compound or composition is administered to treat 

microscopic colitis. In further embodiments, the compound or composition is administered 

to treat necrotizing enterocolitis. In further embodiments, the compound or composition is 

administered to treat atopy. In further embodiments, the compound or composition is 

administered to treat food allergy. In further embodiments, the compound or composition 

is administered to treat respiratory infections. In further embodiments, the compound or 

composition is administered to treat acute inflammation (eg., sepsis, systemic 

inflammatory response syndrome). In further embodiments, the compound or composition 

is administered to treat chronic inflammation (e.g., arthritis). In further embodiments., the 

compound or composition is administered to treat obesity-induced metabolic diseases (e.g., 

nonalcoholic steatohepatitis, Type I diabetes, Type II diabetes, cardiovascular disease). In 

further embodiments, the compound or composition is administered to treat kidney disease.  

In further embodiments, the compound or composition is administered to treat diabetic 

kidney disease. In further embodiments, the compound or composition is administered to 

treat cirrhosis. In further embodiments, the compound or composition is administered to 

treat steatohepatitis. In further embodiments, the compound or composition is administered 

to treat nonalcoholic fatty acid liver disease. In further embodiments, the compound or 

composition is administered to treat steatosis. In further embodiments, the compound or 

composition is administered to treat primary sclerosing cholangitis. In further 

embodiments, the compound or composition is administered to treat primary biliary 

cholangitis. In further embodiments, the compound or composition is administered to treat 

portal hypertension. In further embodiments, the compound or composition is administered 

to treat autoimmune disease (e.g., Type I diabetes, ankylosing spondylitis, lupus., alopecia 

areata, rheumatoid arthritis, polymvalgia rheumatica, fibromyalgia, chronic fatigue 

syndrome, Sjogren's syndromevitiligo, thyroiditis, vasculitis, urticarial (hives), or 

Raynaud's syndrome). In further embodiments, the compound or composition is 

administered to treat Schizophrenia. In further embodiments, the compound or composition 

is administered to treat autism spectrum disorders. In further embodiments, the compound 

or composition is administered to treat hepatic encephlopathy. In further embodiments, the 

compound or composition is administered to treat chronic alcoholism.  

100168] In further embodiments, the compound or composition is administered orally, 

by rectal suppository, or enema.  
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1001691 In further embodiments, the method comprises administering a 

pharmaceutically effective amount of the compound or composition in combination with 

one or more additional pharmaceutically active compounds or agents. In further 

embodiments, the one or more additional pharmaceutically active compounds or agents is 

selected from the group consisting of a diuretic, cardiac glycoside, ACE inhibitor, 

angiotensin-2 receptor antagonist, aldosterone antagonist. aldosteronesnthaseinhibitor, 

rein inhibitor, calcium channel blocker,betablocker, alpha blocker, central alphaagonist, 

vasodilator. blood thinner, anti-platelet agent, lipid-lowering agent, and peroxisome 

proliferator-activated receptor (PPAR) gammaagonist agent. In further embodiments, the 

diuretic is selected from the group consisting of a high ceiling loop diuretic, a 

benzothiadiazide diuretic, a potassium sparing diuretic, and an osmotic diuretic. In further 

embodiments, the pharmaceutical effective amount of the compound or composition, and 

the one or more additional pharmaceuticals active compounds or agents, are administered 

as part of a single pharmaceutical preparation. In further embodiments, the 

pharmaceutically effective amount of the compound or composition, and the one or more 

additional pharmaceutically active compounds or agents, are administered as individual 

pharmaceutical preparations. In further embodiments, the individual pharmaceutical 

preparation is administered sequentially. In further embodiments, the individual 

pharmaceutical preparation is administered simultaneously.  

[00170] In another embodiment, a method for treating a gastrointestinal tract disorder is 

provided, the method comprising administering to a mammal in need thereof a 

pharmaceutically effective amount of a compound or pharmaceutical composition as set 

forth above.  

[00171] In further embodiments, the gastrointestinal tract disorder is a gastrointestinal 

motility disorder. In further embodiments, the gastrointestinal tract disorder is irritable 

bowel syndrome. In further embodiments, the gastrointestinal tract disorder is chronic 

constipation. In further embodiments, the gastrointestinal tract disorder is chronic 

idiopathic constipation. In further embodiments, the gastrointestinal tract disorder is 

chronic constipation occurring in cystic fibrosis patients. In further embodiments, the 

gastrointestinal tract disorder is opioid-induced constipation. In further embodiments, the 

gastrointestinal tract disorder is a functional gastrointestinal tract disorder. In further 

embodiments, the gastrointestinal tract disorder is selected from the group consisting of 

chronic intestinal pseudo-obstruction and colonic pseudo-obstruction. In further 

embodiments, the gastrointestinal tract disorder is Crohn's disease. In further 
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embodiments, the gastrointestinal tract disorder is ulcerative colitis. In further 

embodiments, the gastrointestinal tract disorder is a disease referred to as inflammatory 

bowel disease. In further embodiments, the gastrointestinal tract disorder is associated 

with chronic kidney disease (stage 4 or 5). In further embodiments, the gastrointestinal 

tract disorder is constipation induced by calcium supplement. In further embodiments, the 

gastrointestinal tract disorder is constipation, and the constipation to be treated is 

associated with the use of a therapeutic agent. In further embodiments, the gastrointestinal 

tract disorder is constipation, and the constipation to be treated is associated with a 

neuropathic disorder. In further embodiments, the gastrointestinal tract disorder is 

constipation, and the constipation to be treated is post-surgical constipation (postoperative 

ileus). In further embodiments, the gastrointestinal tract disorder is constipation, and the 

constipation to be treated is idiopathic (functional constipation or slow transit 

constipation). In further embodiments, the gastrointestinal tract disorder is constipation, 

and the constipation to be treated is associated with neuropathic, metabolic or an endocrine 

disorder (e.g., diabetes mellitus, renal failure, hypothyroidism, hyperthyroidism, 

hypocalcaemia,' Multiple Sclerosis, Parkinson's disease, spinal cord lesions, 

neurofibromatosis, autonomic neuropathy, Chagas disease, Hirschsprung's diseaseor cystic 

fibrosis, and the like). In further embodiments, the gastrointestinal tract disorder is 

constipation, and the constipation to be treated is due the use of drugs selected from 

analgesics (e.g., opioids), antiypertensives, anticonvulsants, antidepressants, 

antispasmodics and antipsychotics.  

1001721 In other embodiments, the gastrointestinal tract disorder is associated with 

gastric ulcers, infectious diarrhea, cancer (colorectal), "leaky gut syndrome", cystic fibrosis 

gastrointestinal disease, multi-organ failure, microscopic colitis., necrotizing enterocolitis, 

allergy- atopy, food allergy, infections (respiratory), acute inflammation (e.g.,sepsis, 

systemic inflammatory response syndrome), chronic inflammation (e.g., arthritis), obesity

induced metabolic diseases (e.g., nonalcoholic steatohepatitis, Type I diabetes, Type II 

diabetes, cardiovascular disease), kidney disease, diabetic kidney disease, cirrhosis, 

nonalcoholic steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary 

sclerosing cholangitis, primary biliary cholangitis, portal hypertension, autoimmune 

(e.g.,Type I diabetes, ankylosing spondylitis, lupus, alopeciaareata, rheumatoid arthritis., 

polyivalgia rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren's syndrome, 

vitiligo, thyroiditis, vasculitis, urticarial (hives), or Raynaud's syndrome), Schizophrenia, 
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autism spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth, 

or chronic alcoholism.  

[00173] In another embodiment, a method for treating irritable bowel syndrome is 

provided, the method comprising administering to a mammal in need thereof a 

pharmaceutically effective amount of a compound or pharmaceutical composition as set 

forth above.  

[00174] In further embodiments of the above embodiments, the compound or 

composition is administered to treat or reduce pain associated with a gastrointestinal tract 

disorder. In further embodiments, the compound or composition is administered to treat or 

reducevisceral hypersensitivity associated with a gastrointestinal tract disorder. In further 

embodiments, the compound or composition is administered to treat or reduce 

inflammation of the gastrointestinal tract. In further embodiments, the compound or 

composition is administered to reduce gastrointestinal transit time.  

Compounds of the invention inhibit Transient Receptor Potential Cation channel 

subfamily C, member 6 (TRPC6). Accordingly, compounds of the invention are useful for 

treating diseases, disorders and conditions mediated with abherent TRPC6 activity, for 

example, cardiac hypertrophy kidney diseases, in particular, glomerular diseases.  

[00175] In further embodiments, the compound or composition is administered either 

orally or by rectal suppository.  

100176] In further embodiments, the method comprises administering a 

pharmaceutically effective amount of the compound or composition, in combination with 

one or more additional pharmaceutically active compounds oragents. In further 

embodiments, the one or more additional pharmaceuticals Tactive agents or compounds are 

an analgesic peptide or agent. In further embodiments, the one or more additional 

pharmaceutically active agents or compounds are selected from the group consisting of a 

laxative agent selected from a bulk-producing agent (e.g. psyllium husk (Metamucil)), 

methylcellulose (Citrucel), polycarbophil, dietary fiber, apples, stool softeners/surfactant 

(e.g., docusate, Colace, Diocto), a hydrating or osmotic agent (e.g.. dibasic sodium 

phosphate, magnesium citrate, magnesium hy droxide (Milk of magnesia), magnesium 

sulfate (which is Epsom salt), monobasic sodium phosphate, sodium biphosphate), and a 

hyperosmotic agent (e.g., glycerin suppositories, sorbitol, Iactulose, and polyethylene 

glycol (PEG)). In further embodiments, the pharmaceutically effective amount of the 

compound or composition, and the one or more additional pharmaceutically active 
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compounds or agents, are administered as part of a single pharmaceutical preparation. In 

further embodiments, the pharmaceutically effective amount of the compound or 

composition, and the one or more additional pharmaceutically active compounds oragents, 

are administered as individual pharmaceutical preparations. In further embodiments, the 

individual pharmaceutical preparation is administered sequentially. In further 

embodiments, the individual pharmaceutical preparation is administered simultaneously.  

[00177] Another aspect of the invention is directed to pharmaceutical compositions 

comprising a compound of Formula I and a pharmaceutically acceptable carrier. In one 

embodiment, the pharmaceutical composition comprise a compound of Formula Ia, Ib, Ic, 

Id, le, If, Ig, ih, or i and a pharmaceutically acceptable carrier. In another embodiment, 

the pharmaceutical composition described herein may be used to inhibit NHE-mediated 

antiport of sodium and hydrogen ions. In another embodiment, the pharmaceutical 

composition described herein may be used to treat disorders associated with fluid retention 

or salt overload 

1001781 A pharmaceutical composition or preparation that may be used in accordance 

with the present disclosure for the treatment of various disorders associated with fluid 

retention and/or salt overload in the gastrointestinal tract (e.g., hypertension, heart failure 

(in particular. congestive heart failure), chronic kidney disease, end-stage renal disease, 

liver disease and/or peroxisome proliferator-activated receptor (PPAR) gamma agonist

induced fluid retention) comprises, in general, the substantially impermeable or 

substantially systemically non-bioavailable NHE-inhibiting compound of the present 

disclosure, as well as various other optional components as further detailed herein below 

(e.g., pharmaceutically acceptable excipients, etc.). The compounds utilized in the 

treatment methods of the present disclosure, as well as the pharmaceutical compositions 

comprising them, may accordingly be administered alone, or as part of a treatment protocol 

or regiment that includes the administration or use of other beneficial compounds (as 

further detailed elsewhere herein). In some particular embodiments, the NHE-inhibiting 

compound, including any pharmaceutical composition comprising the compound, is 

administered with a fluid-absorbing polymer (as more fully described below).  

1001791 Subjects "in need of treatment" with a compound of the present disclosure, or 

subjects "in need of NHE inhibition" include subjects with diseases and/or conditions that 

can be treated with substantially impermeable or substantially systemically non

bioavailable NHE-inhibiting compounds, withor without a fluid-absorbing polymer, to 

achieve a beneficial therapeutic and/or prophylactic result. A beneficial outcome includes 
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a decrease in the severity of symptoms or delay in the onset of symptoms, increased 

longevity and/or more rapid or more complete resolution of the disease or condition. For 

example, a subject in need of treatment may be suffering from hypertension; from salt

sensitive hypertension which may result from dietary salt intake; from a risk of a 

cardiovascular disorder (e.g., mvocardial infarction, congestive heart failure and the like) 

resulting from hypertension; from heart failure (e~g., congestive heart failure) resulting in 

fluid or salt overload; from chronic kidney disease resulting in fluid or salt overload, from 

end stage renal disease resulting in fluid or salt overload; from liver disease resulting in 

flid or salt overload; from peroxisome proliferator-activated receptor (PPAR) gamnna 

agonist-induced fluid retention; or from edema resulting from congestive heart failure or 

end stage renal disease. In various embodiments, a subject in need of treatment typically 

shows signs of hypervolemia resulting from salt and fluid retention that are common 

features of congestive heart failure, renal failure or liver alopeccia. Fluid retention and salt 

retention manifest themselves by the occurrence of shortness of breath, edema, ascites or 

interdialytic weight gain. Other examples of subjects that would benefit from the treatment 

are those suffering from congestive heart failure and hypertensive patients and, 

particularly, those who are resistant to treatment with diuretics, i.e., patients for whom very 

few therapeutic options are available. A subject "in need of treatment" also includes a 

subject with hypertension, salt-sensitive blood pressure and subjects with systolic/ 

diastolic blood pressure greater than about 130-139 / 85-89 mm Hg.  

[00180] Administration of NHE-inhibiting compounds, with or without administration 

of fluid-absorbing polymers, may be beneficial for patients put on "non-added salt" dietary 

regimen (i.e., 60-100 mnol of Na per day), to liberalize their diet while keeping a neutral 

or slightly negative sodium balance (i.e., the overall uptake of salt would be equal of less 

than the secreted salt). In that context, "liberalize their diet" means that patients treated 

may add salt to their meals to make the meals more palatable, or/and diversify their diet 

with salt-containing foods, thus maintaining a good nutritional status while improving their 

quality of life.  

1001811 The treatment methods described herein may also help patients with edema 

associated with chemotherapy, pre-menstrual fluid overload and preeclampsia (pregnancy

induced hypertension).  

[00182] Accordingly, it is to be noted that the present disclosure is further directed to 

methods of treatment involving the administration of the compound of the present 

disclosure, or a pharmaceutical composition comprising such a compound. Such methods 
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may include, for example, a method for treating hypertension, the method comprising 

administering to the patient a substantially impermeable or substantially systemically non

bloavailable NHE-inhibiting compound, or a pharmaceutical composition comprising it.  

The method may be for reducing fluid overload associated with heart failure (in particular, 

congestive heart failure), the method comprising administering to the patient a 

substantially impermeable or substantially systemically non-bioavailable NHE-inhibiting 

compound or pharmaceutical composition comprising it. The method may be for reducing 

fluid overload associated with end stage renal disease, the method comprising 

administering to the patient a substantially impermeable or substantially systemically non

bioavailable NHE-inhibiting compound or composition comprising it. The method may be 

for reducing fluid overload associated with peroxisome proliferator-activated receptor 

(PPAR) gamma agonist therapy, the method comprising administering to the patient a 

substantially impermeable or substantially systemically non-bioavailable NHE-inhibiting 

compound or composition comprising it. Additionally, or alternatively, the method may be 

for decreasing the activity of an intestinal NHE transporter in a patient, the method 

comprising: administering to the patient a substantially impermeableor substantially 

systemically non-bioavaiable NHE-inhibiting compound, or a composition comprising it.  

In another embodiment, the disease to be treated, includes, but is not limited to, heart 

failure (such as congestive heart failure), chronic kidney disease, end-stage renal disease, 

liver disease, and peroxisome proliferator-activated receptor (PPAR) gamma agonist

induced fluid retention is provided, gastrointestinal motility disorder, initable bowel 

syndrome, chronic constipation, chronic idiopathic constipation, chronic constipation 

occurring in cystic fibrosis patients, chronic constipation occurring in chronic kidney 

disease patients, calcium-induced constipation in osteoporotic patients, opioid-induced 

constipation, a functional gastrointestinal tract disorder, gastroesophageal reflux disease, 

functional heartburn, dyspepsia, functional dyspepsia, non-ulcer dyspepsia, gastroparesis, 

chronic intestinal pseudo-obstruction, Crohn's disease, ulcerative colitis and related 

diseases referred to as inflaimatory bowel syndrome, colonic pseudo-obstruction, gastric 

ulcers, infectious diarrhea, cancer (colorectal), "leaky gut syndrome", cystic fibrosis 

gastrointestinal disease, multi-organ failure, microscopic colitis, necrotizing enterocolitis, 

allergy - atopy, food allergy, infections (respiratory), acute inflammation (e.g., sepsis, 

systemic inflammatory response syndrome), chronic inflammation (arthritis), obesity

induced metabolic diseases (e.g., nonalcoholic steatohepatitis, Type I diabetes, Type II 

diabetes, cardiovascular disease), kidney disease, diabetic kidney disease, cirrhosis, 
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nonalcoholic steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary 

sclerosing cholangitis, primary biliary cholangitis, portal hypertension, autoimmune 

disease (e.g.,Type 1 diabetes, ankylosing spondylitis, lupus, alopecia areata, rheumatoid 

arthritis, polymyalgia rheumatica, fibromyalgia. chronic fatigue syndrome., Sjogren's 

syndrome, vitiligo, thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), 

Schizophrenia, autism spectrum disorders, hepatic encephalopathy, small intestitinal 

bacterial overgrowth, and chronic alcoholism, and the like.  

2. Gastrointestinal Tract Disorders 

[00183] Another aspect of the invention is directed to method for treating a disorder 

associated with gastrointestinal tract. The method comprises administering to a mammal 

in need thereof a pharmaceutically effective amount of a compound or pharmaceutical 

composition of FormulaI. In one embodiment, the method of treating a disorder 

associated with gastrointestinal tract comprises administering to a mammal in need thereof 

a pharmaceutically effective amount of a compound Ia, b, Ic, Id, le, If, Ig, Ih, or Ii or a 

combination thereof 

[00184] A pharmaceutical composition or preparation that may be used in accordance 

with the present disclosure for the treatment of various gastrointestinal tract disorders, 

including the treatment or reduction of pain associated with gastrointestinal tract disorders, 

comprises, the substantially impermeable or substantially systemically non-bioavailable 

NHE-inhibiting compound of the present disclosure, as well as various other optional 

components as further detailed herein below (e.g., pharmaceutically acceptable excipients, 

etc.). The compounds utilized in the treatment methods of the present disclosure, as well 

as the pharmaceutical compositions comprising them, may accordingly be administered 

alone, or as part of a treatment protocol or regiment that includes the administration or use 

of other beneficial compounds (as further detailed elsewhere herein). In some particular 

embodiments, the NIE-inhibiting compound, including any pharmaceutical composition 

comprising the compound, is administered with a fluid-absorbing polymer (as more fully 

described below).  

1001851 Subjects "in need of treatment" with a compound of the present disclosure, or 

subjects "in need of NHE inhibition" include subjects with diseases and/or conditions that 

can be treated with substantially impermeable or substantially systemically non

bioavailable NHE-inhibiting compounds, withor without a fluid-absorbing polymer, to 

achieve a beneficial therapeutic and/or prophylactic result. A beneficial outcome includes 
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a decrease in the severity of symptoms or delay in the onset of symptoms, increased 

longevity and/or more rapid or more complete resolution of the disease or condition. For 

example, a subject in need of treatment is suffering from a gastrointestinal tract disorder 

the patient is suffering from a disorder selected from the group consisting of: a 

gastrointestinal motility disorder, irritable bowel syndrome, chronic constipation, chronic 

idiopathic constipation, chronic constipation occurring in cystic fibrosis patients, chronic 

constipation occurring in chronic kidney disease patients, calcium-induced constipation in 

osteoporotic patients, opioid-induced constipation, a functional gastrointestinal tract 

disorder, gastroesophageal reflux disease, functional heartburn, dyspepsia, functional 

dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, 

Crohn's disease, ulcerative colitis and related diseases referred to as inflammatory bowel 

syndrome, colonic pseudo-obstruction, gastric ulcers, infectious diarrhea, cancer 

(colorectal), "leaky gut syndrome", cystic fibrosis gastrointestinal disease, multi-organ 

failure, microscopic colitis, necrotizing enterocolitis, atopy., food allergy, infections 

(respiratory), acute inflammation (e.g.,sepsis, systemic inflammatory response syndrome), 

chronic inflamnnation (e.g., arthritis), obesity-induced metabolic diseases (e.g., 

nonalcoholic steatohepatitis, Type I diabetes, Type II diabetes, cardiovascular disease).  

kidney disease, diabetic kidney disease, cirrhosis, nonalcoholic steatohepatitis, 

nonalcoholic fatty acid liver disease, Steatosis, primary sclerosing cholangitls, primary 

biliary cholangitis, portal hypertension, autoimmnune disease (e.g.,Type I diabetes, 

ankylosing spondylitis, lupus, alopecia areata, rheumatoid arthritis, polymyalgia 

rheumatica, fibrornvalgia, chronic fatigue syndrome, Sjogren's syndrome, vitiligo, 

thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), Schizophrenia, autism 

spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth, and 

chronic alcoholism, and the like.  

100186] In various preferred embodiments, the constipation to be treated is: associated 

with the use of a therapeutic agent; associated with a neuropathic disorder; post-surgical 

constipation (postoperative ileus); associated with a gastrointestinal tract disorder; 

idiopathic (functional constipation or slow transit constipation); associated with 

neuropathic, metabolic or endocrine disorder (e.g., diabetes mellitus, renal failure, 

hypothyroidism, hyperthyroidism, hypocalcaemia, Multiple Sclerosis, Parkinson's disease., 

spinal cord lesions, neurofibromatosis, autononic neuropathy, Chagas disease, 

Hirschsprung's disease or cystic fibrosis, and the like). Constipation may also be the result 
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of surgery (postoperative ileus) or due the use of drugs such as analgesics (e.g., opioids), 

antihypertensives, anticonvulsants, antidepressants, antispasmodics and antipsychotics.  

[00187] In yet other embodiments, the constipation is associated with gastric ulcers, 

infectious diarrhea, cancer (colorectal), "leaky gut syndrome", cystic fibrosis 

gastrointestinal disease, multi-organ failure, microscopic colitis, necrotizing enterocolitis, 

atopy, food allergy, infections (respiratory), acute inflammation (e.g., sepsis, systemic 

inflammatory response syndrome), chronic inflammation (e.g., arthritis), obesity-induced 

metabolic diseases (eg.nonalcoholic steatohepatitis, Type I diabetes, Type II diabetes, 

cardiovascular disease), kidney disease, diabetic kidney disease, cirrhosis, nonalcoholic 

steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary sclerosing 

cholangitis, primary biliarv cholangitis. portal hypertension, autoimmune disease 

(e.g.,Type I diabetes, ankylosing spondylitis, lupus, alopecia areata, rheumatoid arthritis, 

polymyalgia rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren's syndrome, 

vitiligo, thyroiditis, vasculitis, urticarial (hives), Raynaud's syndrome), Schizophrenia, 

autism spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth, 

and chronic alcoholism, and the like.  

[00188] Accordingly, it is to be noted that the present disclosure is further directed to 

methods of treatment involving the administration of the compound of the present 

disclosure, or a pharmaceutical composition comprising such a compound. Such methods 

may include, for example, a method for increasing gastrointestinal motility in a patient, the 

method comprising administering to the patient a substantially non-permeable or 

substantially non-bioavailable NHE-inhibiting compound, or a pharmaceutical composition 

comprising it. Additionally, or alternatively, the method may be for decreasing the activity 

of an intestinal NHE transporter in a patient, the method comprising administering to the 

patient a substantially non-permeable or substantially non-bioavailable NHE-inhibiting 

compound, or a pharmaceutical composition comprising it. Additionally, or alternatively, 

the method may be for treating a gastrointestinal tract disorder, a gastrointestinal motility 

disorder, irritable bowel syndrome, chronic calcium-induced constipation in osteoporotic 

patients, chronic constipation occurring in cystic fibrosis patients, chronic constipation 

occurring in chronic kidney disease patients, a functional gastrointestinal tract disorder, 

gastroesophageal reflux disease, functional heartbum, dyspepsia., functional dyspepsia, 

non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, colonic pseudo

obstruction, Crohn's disease, ulcerative colitis, inflammatory bowel disease, the method 

comprising administering an antagonist of the intestinal NHE, and more specifically, a 
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substantially non-permeable or substantially non-bioavailable NIE-inhibiting compound.  

or a pharmaceutical composition comprising it, either orally or by rectal suppository.  

Additionally, or alternatively, the method may be for treating or reducing pain, including 

visceral pain, pain associated with a gastrointestinal tract disorder or pain associated with 

some other disorder, the method comprising administering to a patient a substantially non

permeable or substantially non-bioavailable NHE-inhibiting compound, or a 

pharmaceutical composition comprising it. Additionally, or alternatively, the method may 

be for treating inflammation, including inflammation of the gastrointestinal tract, e.g., 

inflammation associated with a gastrointestinal tract disorder or infection or some other 

disorder, the method comprising administering to a patient a substantially non-permeable 

or substantially non-bioavailable NHE-inhibiting compound, or a pharmaceutical 

composition comprising it.  

3. Metabolic disorders 

1001891 A pharmaceutical composition or preparation that may be used in accordance 

with the present disclosure for the treatment of various metabolic disorders including the 

treatment or reduction of type II diabetes mellitus (T2DM), metabolic syndrome, and/or 

symptoms associated with such disorders comprises, in generaL, the substantially 

impermeable or substantially systemically non-bioavilable NHE-inhibiting compound of 

the present disclosure, as well as various other optional components as further detailed 

herein below (e.g., pharmaceutical acceptable excipients, etc.). The compounds utilized 

in the treatment methods of the present disclosure, as well as the pharmaceutical 

compositions comprising them, may accordingly be administered alone, or as part of a 

treatment protocol or regiment that includes the administration or use of other beneficial 

compounds (as further detailed elsewhere herein). In another embodiment, the 

pharmaceutical composition can be used to treat other metabolic diseases such as non

alcoholic steatohepatitis, diabetes Type I and II, and cardiovascular diseases.  

[00190] Obesity is becoming a worldwide epidemic. In the United States, 

approximately 2/3rds of the population is either overweight (body mass index [BMI] 25 to 

29.9) or obese (BMI > 30) (Ogden, CL et al, "Prevalence of overweight and obesity in the 

united states, 1999-2004" JAMA 2006, 295, 1549-1555). Obesity is a major risk factor for 

the development of diabetes and related complications, including cardiovascular disease 

and chronic kidney disease (CKD). The prevalence of T2DM has increased alarmingly in 

the United States. The American Diabetes Associated (ADA) estimates that more than 23 
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million U.S. adults aged 20 years or older havediabetes, with T2DM accounting for 

approximately 95% of these cases. The World Health Organization (WHO) has put the 

number of persons with diabetes worldwide at approximately 170 million (Campbell, R. K.  

"Type 2 diabetes: where we are today: an overview of disease burden, current treatments, 

and treatment strategies" Journal of the American Pharmacists Association 2009, 49(5), 

S3-S9).  

[00191] Obesity is also major risk factor for the development of metabolic syndrome, 

and subsequently the development of CKD. Metabolic syndrome, previously known as 

Syndrome X, the plurimetabolic syndrome, the dysmetabolic syndrome, and other names, 

consists of a clustering of metabolic abnormalities including abdominal obesity.  

hypertriglyceridemia, low levels of high-density lipoprotein (HDL) cholesterol, elevated 

blood pressure (BP), and elevations in fasting glucose or diabetes (Townsend, R. R. et al 

"Metabolic Syndrome, Components, and Cardiovascular Disease Prevalence in Chronic 

Kidney Disease: Findings from the Chronic Renal InsufficiencyCohort (CRIC) Study" 

American Journal of Nephrology 2011. 33, 477-484). Metabolic syndrome is common in 

patients with CKD and an important risk factor for the development and progression of 

CKD.  

[00192] Hemodynamic factors appear to play a significant role in obesity-inducedrenal 

dysfunction. Hypertension, which is closely linked to obesity, appears to be major cause 

of renal dysfunction in obese patients (Wahba, .I M. et al "Obesity and obesity-initiated 

metabolic syndrome: mechanistic links to chronic kidney disease" Clinical Journal of the 

American Society of Nephrology 2007, 2, 550-562). Studies in animals and in humans 

have shown that obesity is associated with elevated glomerular filtration rate (GFR) and 

increased renal blood flow. This likely occurs because of afferent arteriolar dilation as a 

result of proximal salt reabsorption, coupled with efferent renal arteriolar vasoconstriction 

as a result of elevated ngiotensin 11 levels. These effects may contribute to hyperfiltration, 

glomerulomegaly, and later focal glomerulosclerosis. Even though GFR is increased in 

obesity, urinary sodium excretion in response to a saline load is often delayed, and 

individuals exhibit an abnormal pressure natriuresis, indicating avid proximal tubular 

sodium reabsorption. In addition, increased fat distribution can cause increased intra

abdomial pressure, leading to renal vein compression, thus raising renal venous pressure 

and diminishing renal perfusion. In creased fat, through a variety of mechanisms, can 

cause elevated renal interstitial fluid hydrostatic fluid and may stimulate renal sodium 

retention the thereby contribute to hypertension (Wahba_2007).  
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1001931 In view of the above, there exists a need in the art for agents that can divert 

sodium and fluid from a subject via mechanisms that either avoid the kidney, or do not 

depend upon normal kidney function. A subject with metabolic disease, including T2DM, 

metabolic syndrome, and the like, is a human, but can also be an animal in need of 

treatment with a compound of the disclosure, e.g., companion animals (e.g., dogs, cats, and 

the like), farm animals (e.g., cows, pigs, horses and the like) and laboratory animals (eg.  

rats, mice, guinea pigs and the like).  

1001941 The compounds utilized in the treatment methods of the present disclosure, as 

well as the pharmaceutical compositions comprising them, may accordingly be 

administered alone, or as part of a combination therapy or regimen that includes the 

administration or use of other therapeutic compounds related to the treatment of metabolic 

disorders such as T2DM and metabolic syndrome. In some particular embodiments, the 

NHE-inhibiting compound, including any pharmaceutical composition comprising the 

compound, is administered with a fluid absorbing polymer.  

3. Urinary protein excretion 

The compounds described herein have been shown to reduce urinary protein 

(e.g. albumin) excretion in a dose-dependent manner. Figure 2 illustrates the effects of two 

NHE3 inhibitors, NHE3-1 and NHE3-2, a compound of the present disclosure, on urinay 

albumin excretion inrats. Accordingly,another aspect of the invention is directed to method 

for lowering urinary protein excretion in a mammal and disorders associated with elevated 

urinaryproteinexcretion. The method comprises administering to a mammal in need thereof 

a pharmaceutically effective amount of a compound or pharmaceutical composition of 

Formula I. In one embodiment, the method of treating a disorder associated with elevated 

urinary protein excretion comprises administering to a mammal in need thereof a 

pharmaceutically effective amount of a compound Ia, Ib, Ic, Id, le, If, Ig, Ih, or li or a 

combination thereof In one embodiment, the protein is albumin.  

B. Combination Therapies 

I. Fluid Retention and/or Salt Overload Disorders 

[00195] As previously noted, the compounds described herein can be used alone or in 

combination with other agents. For example, the compounds can be administered together 

with a diuretic (i.e., High Ceiling Loop Diuretics, Benzothiadiazide Diuretics, Potassium 
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Sparing Diuretics, Osmotic Diuretics), cardiac glycoside, ACE inhibitor, angiotensin-2 

receptor antagonist, aldosterone antagonist, aldosterone synthase inhibitor, renin inhibitor, 

calcium channel blocker, beta blocker, alpha blocker, central alpha agonist, vasodilator, 

blood thinner, anti-platelet agent, lipid-lowering agent, peroxisome proliferator-activated 

receptor (PPAR) gamnnaagonist agent or compound or with a fluid-absorbingpolymer as 

more fully described below. The agent can be covalently attached to a compound described 

herein or it can be a separate agent that is administered togetherwith or sequentially with a 

compound described herein in a combination therapy.  

[00196] Combination therapy can be achieved by administering two or more agents, 

e.g.. a substantially non-permeable or substantially systemically non-bioavailable NHE

inhibiting compound described herein and a diuretic, cardiac glycoside, ACE inhibitor, 

angiotensin-2 receptor antagonist, aldosterone antagonist, aldosterone synthase inhibitor, 

renin inhibitor, calcium channel blocker, beta blocker, alpha blocker, central alphaagonist, 

vasodilator, blood thinner, anti-platelet agent or compound, each of which is formulated 

and administered separately, or by administering twoor more agents in a single 

formulation. Other combinations are also encompassed by combination therapy. For 

example, two agents can be formulated together and administered in conjunction with a 

separate formulation containing a third agent. While the two or more agents in the 

combination therapy can be administered simultaneously, they need not be. For example, 

administration of a first agent (or combination of agents) can precede administration of a 

second agent (or combination of agents) by minutes, hours, days, or weeks. Thus, the two 

or more agents can be administered within minutes of each other or within 1, 2, 3, 6, 9, 12, 

15, 18, or 24 hours of each otheror within 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 12, 14 days of each 

other or within 2. 3, 4, 5, 6, 7, 8 9. or weeks of each other. In some cases, even longer 

intervals are possible. While in many cases it is desirable that the twoor more agents used 

in a combination therapy be present in within the patient's body at the same time, this need 

not be so.  

[00197] Combination therapy can also include two or more administrations of one or 

more of the agents used in the combination. For example, if agent X and agent Y are used 

in a combination, one could administer them sequentially in any combination one or more 

times, e.g., in the order X-Y-X, X-X-Y, Y-X-Y, Y-Y-X, X-X-Y-Y, etc.  

[00198] The compounds described herein can be used in combination therapy with a 

diuretic. Among the useful diuretic agents are, for example: High Ceiling Loop Diuretics 

[Furosemide (Lasix), Ethacrynic Acid (Edecrin), Bumetanide (Bumex)], Benzothiadiazide 
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Diuretics Ilydrochlorothiazide (Hydrodiuril), Chlorothiazide (Diuril), Clorthaidone 

(Hygroton), Benzthiazide (Aguapres), Bendroflunethiazide (Naturetin), Methyclothiazide 

(Aguatensen), Polythiazide (R enese). Indapamide (Lozol), Cyclothiazide (Anhydron), 

Hydroflumethiazide (Diucardin), Metolazone (Diulo), Quinethazone (Hy dromox), 

Trichliormethiazide(Naqua)], Potassium Sparing Diuretics [Spironolactone (Aldactone), 

Triamterene (Dyrenium), Amiloride (Midamor)], and Osmotic Diuretics [Mannitol 

(Osnitrol)]. Diuretic agents in the various classes are known and described in the 

literature.  

[00199] Cardiac glycosides (cardenolides) or other digitalis preparations can be 

administered with the compounds of the disclosure in co-therapy. Among the useful 

cardiac glycosides are, for example: Digitoxin (Crystodigin), Digoxin (Lanoxin) or 

Deslanoside (Cedilanid-D). Cardiac glycosides in the various classes are described in the 

literature.  

[00200] Angiotensin Converting Enzyme Inhibitors (ACE Inhibitors) can be 

administered with the compounds of the disclosure in co-therapy. Among the useful ACE 

inhibitors are, for example: Captopril (Capoten), Enalapril (Vasotec), Lisinopril (Prinivil).  

ACE inhibitors in the various classes are described in the literature.  

[00201] Angiotensin-2 Receptor Antagonists (also referred to as AT-antagonists or 

angiotensin receptor blockers, or ARB's) can be administered with the compounds of the 

disclosure in co-therapy. Among the useful Angiotensin-2 Receptor Antagonists are, for 

example: Candesartan (Atacand), Eprosartan (Teveten), Irbesartan (Avapro), Losartan 

(Cozaar), Telnisartan (Micardis), Valsartan (Diovan). Angiotensin-2 Receptor 

Antagonists in the various classes are described in the literature.  

[00202] Calcium channel blockers such as Amlodipine (Norvasc, Lotrel), Bepridil 

(Vascor), Diltiazem (Cardizem, Tiazac), Felodipine (Plendil), Nifedipine 

(Adalat, Procardia), Nimodipine (Nimotop), Nisoldipine (Sular), Verapamil (Calan, 

Isoptin, Verelan) and related compounds described in, for example, EP 625162B1, US.  

Pat. No. 5,364,842. U.S. Pat. No. 5,587,454, U.S. Pat. No. 5,824,645, U.S. Pat. No.  

5,859,186, U.S. Pat. No. 5994,305, U.S. Pat. No. 6.,087,091, U.S. Pat. No. 6,136,786, WO 

93/13128 Al, EP 1336409 A1, EP 835126 A1, EP 835126 B1, U.S. Pat. No. 5,795,864, 

U.S. Pat. No. 5,891,849, U.S. Pat. No. 6,054429, WO 97/01351 A], the entire contents of 

which are incorporated herein by reference for all relevant and consistent purposes, can be 

used with the compounds of the disclosure.  
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1002031 Beta blockers can be administered with the compounds of the disclosure in co

therapy. Among the useful beta blockers are, for example: Acebutolol (Sectral), Atenolol 

(Tenormin), Betaxolol (Kerlone), Bisoprolohvdrochilorothiazide (Ziac), Bisoprolol 

(Zebeta), Carteolol (Cartrol), Metoprolol (Lopressor, Toprol XL), Nadolol (Corgard), 

Propranolol (Inderal), Sotalol (Betapace), Timolol (Blocadren). Beta blockers in the 

various classes are described in the literature.  

[00204] PPAR gamma agonists such as thiazolidinediones (also called glitazones) can 

be administered with the compounds of the disclosure in co-therapy. Among the useful 

PPAR agonists are, for example: rosiglitazone (Avandia), piogltazone (Actos) and 

rivoglitazone.  

[0100] Aldosterone antagonists can be administered with the compounds of the 

disclosure in co-therapy. Among the useful Aldosterone antagonists are,forexample: 

eplerenone, spironolactone, and canrenone.  

[0101] Renin inhibitor can be administered with the compounds of the disclosure in co

therapy. Among the useful Renin inhibitors is, for example: aliskiren.  

10102] Alpha blockers can be administered with the compounds of the disclosure in co

therapy. Among the useful Alpha blockersare, for example: Doxazosin mesylate(Cardura), 

Prazosin hydrochloride (Minipress). Prazosin and polythiazide (Minizide), Terazosin 

hydrochloride (Hytrin). Alpha blockers in the various classes are described in the literature.  

[0103] Centlalpha agonists can be administered with the compounds of the disclosure 

in co-therapy. Among the useful Central alpha agonists are, for example: Clonidine 

hydrochloride (Catapres), Clonidine hydrochloride and chlorthalidone (Clorpres.  

Combipres), Guanabenz Acetate (Wytensin), Guanfacine hydrochloride (Tenex), 

Methvldopa (Aldomet), Methyldopa and chlorothiazide (Aldochlor), Methvldopa and 

hydrochlorothiazide (Aldoril). Central alpha agonists in the various classes are described in 

the literature.  

[0104] Vasodilators can be administered with the compounds of the disclosure in co

therapy. Among the useful vasodilators are, for example: Isosorbide dinitrate (Isordil), 

Nesiritide (Natrecor), Hydralazine (Apresoline), Nitrates / nitroglycerin, Minoxidil 

(Loniten). Vasodilators in the various classes are described in the literature.  

[0105] Blood thinners can be administered with the compounds of the disclosure in co

therapy. Among the useful blood thinners are, for example: Warfarin (Coumadin) and 

-epain. Blood thinners in the various classes are described in the literature.  
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101061 Anti-platelet agents can be administered with the compounds of the disclosure in 

co-therapy. Among the useful anti-platelet agents are, for example: Cyclooxygenase 

inhibitors (&pirin), Adenosine diphosphate (ADP) receptor inhibitors [Clopidogrel 

(Plavix), Ticlopidine (Ticlid)], Phosphodiesterase inhibitors [Cilostazol (Pletal)], 

Glycoprotein IIB/1IIA inhibitors [Abciximab (ReoPro), Eptifibatide (Integrilin), Tirofiban 

(Aggrastat), Defibrotide], Adenosine reiptake inhibitors[Dipyridamole (Persantine)]. Anti

platelet agents in the various classes are described in the literature.  

101071 Lipid-lowering agents can be administered with the compounds of the disclosure 

in co-therapy. Among the useful lipid-loweringagents are, for example: Statins (MG CoA 

reductase inhibitors), [Atorvastatin (Lipitor), Fluvastatin (Lescol), Lovastatin (Mevacor, 

Altoprev), Pravastatin (Pravachol), Rosuvastatin Calcium (Crestor), Sinvastatin (Zocor)], 

Selective cholesterol absorption inhibitors [ezetimibe (Zetia)1, Resins (bile acid sequestrant 

or bile acid-binding drugs) [Cholestyramine (Questran, Questran Light, Prevalite, 

Locholest, Locholest Light), Colestipol (Colestid), Colesevelam Hc (WelChol)], Fibrates 

(Fibric acid derivatives) [Gemfibrozil (Lopid), Fenofibrate (iAntara, Lofibra, Tricor, and 

Triglide), Clofibrate (Atromid-S)], Niacin (Nicotinic acid). Lipid-lowering agents in the 

various classes are described in the literature.  

[0108] The compounds of the disclosure can be used in combination with peptides or 

peptide analogs that activate the Guanylate Cyclase-receptor in the intestine and results in 

elevation of the intracellular second messenger, or cyclic guanosine monophosphate 

(cGMP), with increased chloride and bicarbonate secretion into the intestinal lumen and 

concomitantfluidsecretion. Example of such peptides are Linaclotide (MD-1100 Acetate), 

endogenous hormones guanylin and uroguanylin and enteric bacterial peptides of the heat 

stable enterotoxin family (STpeptides) and those described in US 5140102, US 5489670, 

US 5969097, WO 2006/001931A2, WO 2008/002971A2 WO 2008/106429A2., US 

2008/0227685A1 and US 7041786, the entire contents of which are incorporated herein by 

reference for all relevantand consistent purposes.  

[0109] The compounds of the disclosure can be used in combination with type-2 chloride 

channel agonists, such as Amitiza (Lubiprostone) and other related compounds described in 

US 6414016, the entire contents of which are incorporated herein by reference for all 

relevant and consistent purposes.  

[01101 The compounds described herein can be used in combination therapy with agents 

used for the treatment of obesity, T2DM, metabolic syndrome and the like. Among the 

useful agents include: insulin; insulin secretagogues, such as sulphonylureas; glucose
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lowering effectors, such as metformin; activators of the peroxisome proliferator-activated 

receptor y (PPARy), such as the thiazolidinediones; incretin-based agents including 

dipeptidyl peptidase-4 inhibitors such as sitagliptin, and synthetic incretin mimetics such as 

liraglutide and exenatide; alpha-glucosidase inhibitors, such as acarbose; glinides, such as 

repaglinide and nateglinide, and the like.  

[0111] The compounds of the disclosure can be used in combination with P2Y2 receptor 

agonists, such as those described in EP 1196396B Iand US 6624150, the entire contents of 

which are incorporated herein by reference for all relevant and consistent purposes.  

[0112] Other agents include natriuretic peptides such as nesiritide, a recombinant form 

of brain-natri uretic peptide (BNP) and an atrial-natriuretic peptide (ANP). Vasopressin 

receptor antagonists such as tolvaptan and conivaptan may be co-administered as well as 

phosphate binders such as renagel, renleva, phoslo and fosrenol. Other agents include 

phosphate transport inhibitors (as described in U.S. Pat. Nos. 4,806,532; 6,355,823; 

6,787,528; 7119,120; 7,109,184; U.S. Pat. Pub. No. 2007/021509: 2006/0280719; 

2006/0217426; International Pat. Pubs. WO 2001/005398, WO 2001/087294, WO 

2001/082924, WO 2002/028353, WO 2003/048134, WO 2003/057225, W02003/080630, 

WO 2004/085448, WO 2004/085382: European Pat. Nos. 1465638 and 1485391; and JP 

Patent No. 2007131532, or phosphate transport antagonists such as Nicotinamide.  

2. Gastrointestinal Tract Disorders 

[0113] As previously noted, the compounds described herein can be used alone or in 

combination with other agents. For example, the compounds can be administered together 

with an analgesic peptide or compound. The analgesic peptide or compound can be 

covalently attached to a compound described herein or it can be a separate agent that is 

administered together with or sequentially with a compound described herein in a 

combination therapy.  

10114] Combination therapy can be achieved by administering two or moreagents, e.g., 

a substantially non-permeable or substantially non-bioavailable NHE-inhibiting compound 

described herein and an analgesic peptide or compound, each of which is formulated and 

administered separately, or by administering two or more agents in a single formulation.  

Other combinations are also encompassed by combination therapy. For example, two agents 

can be formulated together and administered in conjunction with a separate formulation 

containing a third agent. While the two or more agents in the combination therapy can be 

administered simultaneously, they need not be. For example, administration of a first agent 

(or combination of agents) can precede administration of a second agent (or combination of 
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agents) by minutes, hours, days, or weeks. Thus, the two or more agents can be administered 

within minutes of each other or within 1, 2, 3, 6, 9, 12, 15, 18, or 24 hours of each other or 

within 1, 2 3, 4, 5, 6, 7, 8, 9, 10, 12, 14 days of each other or within 2,3, 4, 5, 6, 7, 8 9. or 

weeks of each other. In some cases, even longer intervals are possible. While in many cases 

it is desirable that the two or more agents used in a combination therapy be present in within 

the patient's body at the same time, this need not be so.  

[0115] Combination therapy can also include two or more administrations of one or 

more of the agents used in the combination. For example, if agent X and agent Y are used in 

a combination, one could administer them sequentially in any combination one or more 

times, e.g., in the order X-Y-X, XX-Y, Y-XY, Y-Y-X, XX-Y-Y, etc.  

[01161 The compounds described herein can be used in combination therapy with an 

analgesic agent, e.g., an analgesic compound or an analgesic peptide. The analgesic agent 

can optionally be covalently attached to a compound described herein. Among the useful 

analgesic agents are, for example: Ca channel blockers. 5HT3 agonists (e.g., MCK-733), 

5HT4 agonists (e.g., tegaserod, prucalopride), and 5HTI receptor antagonists, opioid 

receptor agonists (loperamide, fedotozine, and fentanyl), NKI receptor antagonists, CCK 

receptor agonists (e.g., loxigiumide), NKI receptor antagonists, NK3 receptor antagonists, 

norepinephrine-serotonin reuptake inhibitors (NSRI), vanilloid and cannabanoid receptor 

agonists, and sialorphin. Analgesics agents in the various classes are described in the 

literature.  

[0117] Opioid receptor antagonists and agonists can be administered with the 

compounds of the disclosure in co-therapy or linked to the compound of the disclosure, e.g.  

by a covalent bond. For example, opioid receptor antagonists such as naloxone, naltrexone, 

methyl nalozone, nalmefene, cypridime, beta funaltrexamine, naloxonazine, naltrindole, and 

nor-binaltorphimine are thought to be useful in the treatment of opioid-induced constipaption 

(0IC). It can be useful to formulate opioid antagonists of this type in a delayed or sustained 

release formulation, such that initial release of the antagonist is in the mid to distal small 

intestine and/or ascending colon. Such antagonists are described in US 6,734,188 (WO 

01/32180 A2), the entire contents of which are incorporated herein by reference for all 

relevant and consistent purposes. Enkephalin pentapeptide (HOE825; Tyr-D-Lys-Gy-Phe

L-homoserine) is an agonist of the P- and y-opioid receptors and is thought to be useful for 

increasing intestinal motility (Eur. J Phartm, 219:445, 1992). and this peptide can be used 

in conjunction with the compounds of the disclosure. Also useful is trimebutine which is 

thought to bind to mu/delta/kappa opioid receptors and activate release of motilin and 
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modulate the release of gastrin, vasoactive intestinal peptide, gastrin and glucagons. K

opioid receptor agonists such as fedotozine, ketocyclazocine, and compounds described in 

US 2005/0176746 (WO 03/097051 A2), the entire contents of which are incorporated herein 

by reference for all relevant and consistent purposes, can be used with or linked to the 

compounds of the disclosure. In addition, pt-opioid receptor agonists, such as morphine, 

diphenyloxylate, frakefamide (H-Tyr-D-Ala-Phe(F)-Phe-NH2; disclosed in WO 01/019849 

Al. the entire contents of which are incorporated herein by reference for all relevant and 

consistent purposes) and loperanide can be used.  

[0118] Tyr-Arg (kyotorphin) is a dipeptide that acts by stimulating the release of met

enkephalins to elicit an analgesic effect (J. Biol. Chem. 262:8165, 1987). Kyotorphin can be 

used with or linked to the compounds of the disclosure. CCK receptor agonists such as 

caerulein from amphibians and other species are useful analgesic agents that can be used 

with or linked to the compounds of the disclosure.  

[0119] Conotoxin peptides represent a large class of analgesic peptides that act at voltage 

gated Ca channels, NMDA receptors or nicotinic receptors. These peptides can be used with 

or linked to the compounds of the disclosure.  

[0120] Peptide analogs of thymulin (US 7,309,690 or FR 2830451, the entire contents 

of which are incorporated herein by reference for all relevant and consistent purposes) can 

have analgesic activity and can be used with or linked to the compounds of the disclosure.  

[0121] CCK (CCKa or CCKb) receptor antagonists, including loxiglumide and 

dexloxiglumide (the R-isomer of loxiglumide) (US 5,130,474 or WO 88/05774, the entire 

contents of which are incorporated herein by reference for all relevant and consistent 

purposes) can have analgesic activity and can be used with or linked to the compounds of 

the disclosure.  

[0122] Other useful analgesic agents include 5-HT4 agonists such as tegaserod/zelnorm 

and lirexapride. Such agonists are described in: EP1321142 Al, WO 03/053432A1, EP 

505322 Al, EP 505322 B1, EP 507672 Al, EP 507672 BI, U S. Pat. No. 5,510,353 and U.S.  

Pat. No. 5,273,983, the entire contents of which are incorporated herein by reference for all 

relevant and consistent purposes.  

101231 Calcium channel blockers such as ziconotide and related compounds described 

in, for example, EP 625162B1, U.S. Pat. No. 5,364,842, U.S. Pat. No. 5,587,454, U.S. Pat.  

No. 5,824,645, U.S. Pat. No. 5,859,186, U.S. Pat. No. 5,994,305, U.S. Pat. No. 6,087,091, 

U.S.Pat. No. 6,136,786 WO 93/13128 Al, EP 1336409 AL, EP 835126 AL, EP 835126 B1, 

U.S. Pat. No. 5,795,864, U.S. Pat. No. 5,891,849, US. Pat. No. 6,054,429, WO 97/01351 
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Al, the entire contents of which are incorporated herein by reference for all relevant and 

consistent purposes, can be used with or linked to the compounds of the disclosure.  

[0124] Various antagonists of the NK-1, NK-2, and NK-3 receptors (for a review see 

Giardina et al. 2003 Drugs 6:758) can be can be used with or linked to the compounds of the 

disclosure.  

[0125] NKI receptor antagonists such as: aprepitant (Merck & Co Inc), vofopitant, 

eziopitant (Pfizer, Inc.), R-673 (Hoffmann-La Roche Ltd). SR-14033 and related compounds 

described in, for example, EP 873753 Al, U.S. 20010006972 AL U.S. 20030109417 AL, 

WO 01/52844 Al, the entire contents of which are incorporated herein by reference for all 

relevant and consistent purposes, can be used with or linked to the compounds of the 

disclosure.  

10126] NK-2 receptor antagonists such as nepadutant (Menarini Ricerche SpA), 

saredutant (Sanofi-Synthelabo), SR-144190 (Sanofi-Synthelabo) and UK-290795 (Pfizer 

Inc) can be used with or linked to the compounds of the disclosure.  

10127] NK3 receptor antagonists such as osanetant (Sanofi-Synthelabo), talnetant and 

related compounds described in, for example, WO 02/094187 A2, EP 876347 Al, WO 

97/21680 Al, U.S. Pat. No. 6,277,862, WO 98/11090, WO 95/28418, WO 97/19927, and 

Boden et al. (J Med. Chem. 39:1664-75, 1996), the entire contents of which are incorporated 

herein by reference for all relevant and consistent purposes, can be used with or linked to the 

compounds of the disclosure.  

[0128] Norepinephrine-serotonin reuptake inhibitors such as milnacipran and related 

compounds described in WO 03/077897 Al, the entire contents of which are incorporated 

herein by reference for all relevant and consistent purposes, can be used with or linked to the 

compounds of the disclosure.  

[01291 Vanilloid receptor antagonists such as arvanil and related compounds described 

in WO 01/64212 Al, the entire contents of which are incorporated herein by reference for 

all relevant and consistent purposes, can be used with or linked to the compounds of the 

disclosure.  

[0130] The compounds can be used in combination therapy with a phosphodiesterase 

inhibitor (examples of such inhibitors can be found in U.S. Pat. No. 6,333,354, the entire 

contents of which are incorporated herein by reference for all relevant and consistent 

purposes).  
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[01311 The compounds can be used alone or in combination therapy to treat disorders 

associated with chloride or bicarbonate secretion that may lead to constipation, e.g., Cystic 

Fibrosis.  

[0132] The compounds can also or alternatively be used alone or in combination therapy 

to treat calcium-induced constipation effects. Constipation is commonly found in the 

geriatric population, particularlypaients withosteoporosis who have to take calcium 

supplements. Calcium supplements have shown to be beneficial in ostoporotic patients to 

restore bone density but compliance is poor because of constipation effects associated 

therewith.  

[0133] The compounds of the current disclosure have can be used in combination with 

an opioid. Opioid use is mainly directed to pain relief, with a notable side-effect being GI 

disorder, e.g. constipation. These agents work by binding to opioid receptors, which are 

found principally in the central nervous system and the gastrointestinal tract. The receptors 

in these two organ systems mediate both the beneficial effects, and the undesirable side 

effects (e.g. decrease of gut motility and ensuing constipation). Opioids suitable for use 

typically belong to one of the following exemplary classes: natural opiates, alkaloids 

contained in the resin of the opium poppy including morphine, codeine and thebaine; semi

synthetic opiates, created from the natural opioids, such as hydromorphone, hydrocodone, 

oxycodone, oxymorphone, desomorphine, diacetylmorphine (Heroin), nicomorphine, 

dipropanoylmorphine, benzylmorphine and ethylmorphine; fully synthetic opioids, such as 

fentanyl, pethidine, methadone, tramadol and propoxyphene; endogenous opioid peptides, 

produced naturally in the body, such as endorphins, enkephalins, dynorphins, and 

endomorphins.  

[0134] The compound of the disclosure can be used alone or in combination therapy to 

alleviate GI disorders encountered with patients with renal failure (stage 3-5). Constipation 

is the second most reported symptom in that category of patients (Murtagh etal.2006; 

Murtagh et al, 2007a; Murtagh et al., 2007b). Without being held by theory, it is believed 

that kidney failure is accompanied by a stimulation of intestinal Na re-absorption (Hatch and 

Freel, 2008). A total or partial inhibition of such transport by administration of the 

compounds of the disclosure can have a therapeutic benefit to improve GI transit and relieve 

abdominal pain. In that context, the compounds of the disclosure can be used in combination 

with Angiotensin-modulating agents: Angiotensin Converting Enzyme (ACE) inhibitors 

(e.g. captopril, enalopril, lisinopril, ramipril) and Angiotensin II receptor antagonist therapy 

(also referred to as AT-antagonists or angiotensin receptor blockers, or ARB's); diuretics 
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such as loop diuretics (e.g. furosemide, bumetanide), Thiazide diuretics (e.g.  

hydrochlorothiazide, chlorthalidone, chlorthiazide) and potassium-sparing diuretics: 

amiloride; beta blockers: bisoprolol, carvedilol, nebivolol and extended-release metoprolol; 

positive inotropes: Digoxin, dobutamine; phosphodiesterase inhibitors such as mirinone; 

alternative vasodilators: combination of isosorbide dinitrate/hydralazine. aldosterone 

receptor antagonists: spironolactone, eplerenone; natriuretic peptides: Nesiritide, a 

recombinant form of brain-natriuretic peptide (BNP), atrial-natriuretic peptide (ANP); 

vasopressin receptor antagonists: Tolvaptan and conivaptan; phosphate binder (Renagel, 

Renleva, Phoslo, Fosrenol); phosphate transport inhibitor such as those described in US 

4806532, US 6355823, US 6787528, WO 2001/005398, WO 2001/087294, WO 

2001/082924, WO 2002/028353, WO 2003/048134, WO 2003/057225, US 7119120, EP 

1465638, US Appl. 2007/021509, WO 2003/080630, US 7109184, US Appl. 2006/0280719 

EP 1485391, WO 2004/085448, WO 2004/085382, US Appl. 2006/0217426, JP 

2007/131532, the entire contents of vhich are incorporatedherein by reference for all 

relevant and consistent purposes, or phosphate transport antagonist (Nicotinamide).  

[0135] The compounds of the disclosure can be used in combination with peptides or 

peptide analogs that activate the Guanylate Cyclase-receptor in the intestine and results in 

elevation of the intracellular second messenger, or cyclic guanosine monophosphate 

(cGMP), with increased chloride and bicarbonate secretion into the intestinal lumen and 

concomitant fliid secretion. Example of such peptides are Linaclotide (MD-]100 Acetate), 

endogenous hormones guanylin and uroguanylin and enteric bacterial peptides of the heat 

stable enterotoxin family (ST peptides) and those described in US 5140102, US 5489670, 

US 5969097, WO 2006/001931A2, WO 2008/002971A2, WO 2008/106429A2, US 

2008/0227685A] and US 7041786, the entire contents of which areincorporated herein by 

reference for all relevant and consistent purposes.  

10136] The compounds of the disclosure can be used in combination with type-2 chloride 

channel agonists, such as Amitiza (Lubiprostone) and other related compounds described in 

US 6414016, the entire contents of which are incorporated herein by reference for all 

relevant and consistent purposes.  

101371 The compounds of the disclosure can be used in combination with P2Y2 receptor 

agonists, such as those described in EP 1196396B] and US 6624150, the entire contents of 

which are incorporated herein by reference for all relevant and consistent purposes.  

10138] The compounds of the disclosure can be used in combination with laxative agents 

such as bulk-producing agents, e.g. psyllium husk (Metamiucil), methylcelhilose (Citrucel), 
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polycarbophil, dietary fiber, apples, stool softeners/surfactant such as docusate (Colace, 

Diocto); hydrating agents (osmotics), such as dibasic sodium phosphate, magnesium citrate, 

magnesium hydroxide (Milk of magnesia), magnesium sulfate (which is Epsom salt), 

monobasic sodium phosphate, sodium biphosphate; hyperosmotic agents: glycerin 

suppositories, sorbitol, lactulose, and polyethylene glycol (PEG). The compounds of the 

disclosure can bealso be used in combination with agents that stimulate gut peristalsis, such 

as Bisacodyl tablets (Dulcolax), Casanthranol, Senna and Aloin, from Aloe Vera.  

10139] In one embodiment, the compounds of the disclosure accelerate gastrointestinal 

transit, and more specifically in the colon, without substantially affecting the residence time 

in the stomach, i.e. with no significant effect on the gastric emptying time. Even more 

specifically the compounds of the invention restore colonic transit without the side-effects 

associated with delayed gastric emptying time, such as nausea. The GI and colonic transit 

are measured in patients using methods reported in, for example: Burton DD, Camilleri M, 

Mullan BP, et al.J. Nucl. Med., 1997;38:1807-1810: Cremonini F, Mullan BP, Camilleri 

M, et al., Aliment. Pharinacol. Other , 2002;16:1781---1790; Camilleri M, Zinsmeister AR, 

Gastroenterology. 1992;103:36-42; Bouras EP, Carnilleri M, Burton DD, et al, 

Gastroenterology, 2001;120:354-360; Coulie B, Szarka LA, Camilleri M. et al., 

Gastroenterology, 2000;119:41--50; Prather CM, Camilleri M, Zinsmeister AR, et al., 

Gastroenterology, 2000;118:463--468; and, Camilleri M, McKinzie S, Fox J, et al., Cln.  

Gastroenterol. Hepatol., 2004;2:895-904.  

C. Polymer Combination Therapv 

[0140] The NE-inhibiting compounds described therein may be administered to 

patients in need thereof in combination with a fluid-absorbing polymer ("FAP"). The 

intestinal fluid-absorbing polymers useful for administration in accordance with 

embodiments of the present disclosure may be administered orally in combination with non

absorbable NHE-inhibiting compounds (eg.,a NHE-3 inhibitor) to absorb the intestinal 

fluid resulting from the action of the sodium transport inhibitors. Such polymers swell in the 

colon and bind fluid to impart a consistency to stools that is acceptable for patients. The 

fluid-absorbing polymers described herein may be selected from polymers with laxative 

properties, also referred to as bulking agents (i.e., polymers that retain some of the intestinal 

fluid in the stools and impart a higher degree of hydration in the stools and facilitate transit).  

The fluid-absorbing polymers may also be optionally selected from pharmaceutical 
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polymers with anti-diarrhea function, i.e., agents that maintain some consistency to the stools 

to avoid watery stools and potential incontinence.  

[0141] The ability of the polymer to maintain a certain consistency in stools with a high 

content of fluid can be characterized by its "water holding power." Wenzl et al. (in 

Deterninantsofdecreasedftecal consistency in patients with diarrhea; Gastroenterology, v.  

108, no. 6, p. 1729-1738 (1995)) studied the determinants that control the consistency of 

stools of patients with diarrhea and found that they were narrowly correlated with the water 

holding power of the feces. The water holding power is determined as the water content of 

oven stools to achieve a certain level of consistency (corresponding to "formed stool" 

consistency) after the reconstituted fecal matter has been centrifuged at a certain g number.  

Without being held to any particular theory, has been found that the water holding power of 

the feces is increased by ingestion of certain polymers with a given fluid absorbing profile.  

More specifically, it has been found that the water-holding power of said polymers is 

correlated with their fluid absorbancy under load (AUL); even more specifically the AUL of 

said polymers is greater than 15 g of isotonic fluid/g of polymer under a static pressure of 

5kPa, or under a static pressure of 10kPa.  

[0142] The FAP utilized in the treatment method of the present disclosure also has a 

AUL of at least about 10 g, about 15 g. about 20 g, about 25 g or more of isotonic fluid/g of 

polymer under a static pressure of about 5 kPa, or about 10 kPA, and may have a fluid 

absorbency of about 20 g, about 25 g or more, as determined using means generally known 

in the art. Additionally oralternatively, the FAP may impartaminimumconsistency to fecal 

matter and, in some embodiments, a consistency graded as "soft" in the scale described in 

the test method below, when fecal non water-soluble solid fraction is from 10% to 20%. and 

the polymer concentration is from 1% to 5% of theweight of stool. The determination of the 

fecal non water-soluble solid fraction of stools is described in Wenz et al. The polymer may 

beuncharged or may have a low charge density (e.g., 1-2 meq/gr). Alternatively or in 

addition, the polymer may be delivered directly to the colon using known delivery methods 

to avoid premature swelling in the esophagus.  

10143] In one embodiment of the present disclosure, the FAP is a "superabsorbent" 

polymer (i.e., a lightly crosslinked, partially neutralized polyelectrolyte hydrogel similar to 

those used in baby diapers, feminine hygiene products, agriculture additives, etc.).  

Superabsorbent polymers may be made of a lightly crosslinked polyacrylate hydrogel. The 

swelling of the polymer is driven essentially by two effects: (i) the hydration of the polymer 

backbone and entropy of mixing and (ii) the osmotic pressure arising from the counter-ions 
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(e.g., Na ions) within the gel. The gel swellingratio at equilibrium is controlled by the elastic 

resistance inherent to the polymer network and by the chemical potential of the bathing fluid, 

i.e., the gel will de-swell at higher salt concentration because the background electrolyte will 

reduce the apparent charge density on the polymer and will reduce the difference of free ion 

concentrations insideand outside the gel that drives osmotic pressure. The swelling ratio SR 

(g of fluid per g of dry polymerand synonymously "fluid absorbency") may vary from 1000 

in pure water down to 30 in 0.9% NaCl solution representative of physiological saline (i.e., 

isotonic). SRmayincrease with the degree of neutralization and may decrease with the 

crosslinking density. SR generally decreases with an applied load with the extent of 

reduction dependent on the strength of the gel, i.e., the crosslinking density. The salt 

concentration within the gel, as compared with the external solution, may be lower as a result 

of the Donnan effect due to the internal electrical potential.  

[0144] The fluid-absorbing polymer may include crosslinked polyacrylates which are 

fluid absorbent such as those prepared from o,3-ethylenically unsaturated monomers, such 

as monocarboxylic acids, polvcarboxvlic acids, acrylamide and their derivatives. These 

polymers may have repeating units of acrylic acid, methacrylic acid, metal salts of acrylic 

acid, acrylanmide, and acrylamide derivatives (such as 2-acrylamido-2

methylpropanesulfonic acid) along with various combinations of such repeating units as 

copolymers. Such derivatives include acrylic polymers which include hydrophilic grafts of 

polymers such as polyvinyl alcohol. Examples of suitable poly mers andprocesses, including 

gel polymerization processes, for preparing such polymers are disclosed in U.S. Pat. Nos.  

3,997,484; 3,926,891; 3,935,099; 4,090,013; 4,093,776; 4,340,706; 4,446,261; 4,683,274; 

4,459,396; 4,708,997; 4,076,663; 4,190,562; 4,286,082; 4,857,610; 4,985,518; 5,145,906; 

5,629,377 and 6,908,609 which are incorporated herein by reference for all relevant and 

consistent purposes (in addition, see Buchholz, F. L. and Graham, A. T., "Modem 

Superabsorbent Polymer Technology," John Wiley & Sons (1998), which is also 

incorporated herein by reference for all relevant and consistent purposes). A class of 

preferred polymers for treatment in combination with NHE-inhibitors is polelectrolytes.  

101451 The degree of crosslinking can varygreatly depending upon the specific polymer 

material; however, in most applications the subject superabsorbent polymers are only lghtly 

crossinked, that is, the degree of crosslinking is such that the polymer can still absorb over 

10 times its weight in physiological saline (i.e., 0.9% saline). For example, such polymers 

typically include less than about 0.2 mole % crosslinking agent.  
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101461 In some embodiments, the FAP's utilized for treatment are Calcium Carbophil 

(Registry Number: 9003-97-8, also referred as Carbopol EX-83). and Carpopol 934P.  

[0147] In some embodiments, the fluid-absorbing polymer is prepared by high internal 

phase emulsion ("HIPE") processes. The HIPE process leads to polymeric foam slabs with 

a very large porous fraction of interconnected large voids (about 100 microns) (i.e., open

cell structures). This technique produces flexible and collapsible foam materials with 

exceptional suction pressure and fluid absorbency (see U.S. Patent Nos. 5,650,222; 

5,763,499 and 6,107,356, which are incorporated herein for all relevant and consistent 

purposes). The polymeris hydrophobic and, therefore, the surface should be modified so as 

to be wetted by the aqueous fluid. This is accomplished by post-treating the foam material 

by a surfactant in order to reduce the interfacial tension. These materials are claimed to be 

less compliant to loads, i.e., less prone to de-swelling under static pressure.  

[0148] In some embodiments, fluid-absorbing gels are prepared by aqueous free radical 

polymerization of acrylamide or a derivative thereof, a crossinker (e.g., methyene-bis

acrylamide) and a free radical initiator redox system in water. The material is obtained as a 

slab. Typically, the swelling ratio of crosslinked poly acrylamide at low crosslinking density 

(e.g.,2%-4% expressed as weight % of methylene-bis-acrylamide) is between 25 and,40 (F.  

Horkay, Macromolecules, 22, pp. 2007-09 (1989)). The swelling properties of these 

polymers have been extensively studied and are essentially the same of those of crosslinked 

polyacrylic acids at high salt concentration. Under those conditions, the osmotic pressure is 

null due to the presence of counter-ions and the swelling is controlled by the free energy of 

mixing and the network elastic energy. Stated differently, a crosslinked polyacrylamide gel 

of same crosslink density as a neutralized polyacrylic acid will exhibit the same swelling 

ratio (i.e., fluid absorbing properties) and it is believed the same degree of deswelling under 

pressure, as the crosslinked polyelectrolyte at high salt content (e.g., I M). The properties 

(e.g., swelling) of neutral hydrogels will not be sensitive to the salt environment as long as 

the polymer remains in good solvent conditions. Without being held to any particular theory, 

it is believed that the fluid contained within the gel has the same salt composition than the 

surrounding fluid (i.e., there is no salt partitioning due to Donnan effect).  

101491 Another subclass of fluid-absorbing polymers that may be utilized is hydrogen 

materials that include N-alkvl acrylamide polymers (e.g., N-isopropylacylanide (NIPAM)).  

The corresponding aqueous polyNIPAM hydrogel shows a temperature transition at about 

35°C. Above this temperature the hydrogel may collapse. The mechanism is generally 

reversible and the gel re-swells to its original swelling ratio when the temperature reverts to 
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room temperature. This allows production of nanoparticles by emulsion polymerization (R.  

Pelton, Advances in Collod andl Interce Science, 85, pp. 1-33, (2000)). The swelling 

characteristics of poly-NIPAM nanoparticles below the transition temperature have been 

reported and are similar to those reported for bulk gel of polyNIPAM and equivalent to those 

found for polyacrylamide (i.e. 30-50 g/g) (W. McPhee, Journal of Colloid andIntelrace 

Science, 156, pp. 24-30 (1993); and, K. Oh, Journal of Applied Polmner Science, 69, pp.  

109-114 (1997)).  

[0150] In some embodiments, the FAP utilized for treatment in combination with a 

NIHE-inhibitor is a superporous gel that may delay the emptying of the stomach for the 

treatment of obesity (J. Chen, Journal of Controlled Release, 65, pp. 73-82 (2000), or to 

deliver proteins. Polyacrylate-based SAP's with a macroporous structure may also be used.  

Macroporous SAP and superporous gels differ in that the porous structure remains almost 

intact in the dry state for superporous gels, but disappears upon drying for macroporous 

SAP's. The method of preparation is different although both methods use a foaming agent 

(e.g., carbonate salt that generates CO2 bubbles during polymerization). Typical swelling 

ratios, SR, of superporous materials are around 10. Superporous gels keep a large internal 

pore volume in the dry state.  

[0151] Macroporous hydrogels may also be formed using a method whereby polymer 

phase separation in induced by a non-solvent. The polymer may be poly-NIPAM and the 

non-solvent utilized may be glucose (see, e.g., Z. Zhang.J. Org. Chem., 69, 23 (2004)) or 

NaCl (see, e.g., Cheng et al., Joumal of ilomedcalMaerialsResearch_- PartA, Vol. 67, 

Issue 1, 1 October 2003, Pages 96-103). The phase separation induced by the presence of 

NaCl leads to an increase in swelling ratio. These materials are preferred if the swelling ratio 

of the material, SR, is maintained in salt isotonic solution and if the gels do not collapse 

under load. The temperature of "service" should be shifted beyond body temperature., e.g.  

by diluting NIPAM in the polymer with monomer devoid of transition temperature 

phenomenon.  

[0152] In some embodiments, the fluid-absorbing polymer may be selected from certain 

naturally-occurring polymers such as those containing carbohydrate moieties. In a preferred 

embodiment, such carbohydrate-containing hydrogels are non-digestible, have a low 

fraction of soluble material and a high fraction of gel-forming materials. In some 

embodiments, the fluid-absorbing polymer is selected from xanthan, guar, wellan, 

hemicelluloses, alkyl-cellulose, hydro-alkyl-cellulose, carboxy-alkyl-cellulose, 

carrageenan, dextran, hyaluronic acid and agarose. In a preferred embodiment, the gel 
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forming polymer is psyllium. Psyllium (or ispaghula")isthe common name used for 

several members of the plant genus Plantago whose seeds are used commercially for the 

production of mucilage. The fluid-absorbing polymer is also in the gel-forming fraction of 

psyiium, i.e., a neutral saccharide copolymer of arabinose (25%) and xylose (75%) as 

characterized in (J. Marlett, Proceedings of the Nutrition Society, 62, pp. 2-7-209 (2003); 

and, M. Fischer, Carbohydrate Research, 339, 2009-2012 (2004)), and further described in 

U.S. Pat. Nos. 6,287,609; 7,026,303; 5126,150; 5,445,831: 7,014,862; 4,766,004; 

4,999,200, each of which is incorporated herein for all relevant and consistent purposes, and 

over-the-counter psillium-containing agents such as those marketed under the name 

Metamucil (The Procter and Gamble company). A psyllium-containing dosage form is also 

suitable for chewing, where the chewing action disintegrates the tablet into smaller, discrete 

particles prior to swallowing but which undergoes minimal gelling in the mouth, and has 

acceptable mouthfeel and good aesthetics as perceived by the patient.  

[0153] The psyllium-containing dosage form includes physically discrete unit suitable 

as a unitary dosage for human subjects and other mammals, each containing a predetermined 

quantity of active material (e~g. the gel-forming polysaccharide) calculated to produce the 

desired therapeutic effect. Solid oral dosage forms that are suitable for the present 

compositions include tablets, pills, capsules, lozenges, chewable tablets, troches, cachets, 

pellets, wafer and the like.  

[01541 In some embodiments, the FAP is a polysaccharide particle wherein the 

polysaccharide component includes xylose and arabinose. The ratio of the xylose to the 

arabinose may be at least about 3:1 by weight, as described in U.S. Pat. Nos. 6,287,609; 

7,026,303 and 7,014,862, each of which is incorporatedherein for all relevantand consistent 

purposes.  

[01551 The fluid-absorbing polymers described herein may be used in combination with 

the NHE-inhibiting compound or a pharmaceutical composition containing it. The NHE

inhibiting compound and the FAP may also be administered with other agents including 

those described under the heading "Combination Therapies" without departing from the 

scope of the present disclosure. As described above, the NHE-inhibiting compound may be 

administered alone without use of a fluid-absorbing polymer to resolve symptoms without 

eliciting significant diarrhea or fecal fluid secretion that would require the co-administration 

of a fluid-absorbing polymer.  

10156] The fluid-absorbing polymers described herein may be selected so as to not 

induce any substantial interaction with the NHE-inhibiting compound or a pharmaceutical 
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composition containing it. As used herein, "no substantial interaction" generally means that 

the co-administration of the FAP polymer would not substantially alter (i.e., neither 

substantially decrease nor substantially increase) the pharmacological property of the NHE

inhibiting compounds administered alone. For example, FAPs containing negatively 

charged functionality, such as carboxylates, sulfonates, and the like, may potentially interact 

ionically with positively charged NIHE-inhibiting compounds, preventing the inhibitor from 

reaching its pharmacological target. In addition, it may be possible that the shape and 

arrangement of functionality in a FAP could act as a molecular recognition element, and 

sequestor NHE-inhibiting compounds via "host-guest" interactions via the recognition of 

specific hydrogen bonds and/or hydrophobic regions of a given inhibitor. Accordingly, in 

various embodiments of the present disclosure, the FAP polymer may be selected, for co

administration or use with a compound of the present disclosure, to ensure that (i) it does not 

ionically interact with or bind with the compound of the present disclosure (by means of, for 

example, a moiety present therein possessing a charge opposite that of a moiety in the 

compound itself), and/or (ii) it does not possess a charge and/or structural conformation (or 

shape or arrangement) that enables it to establish a "host-guest" interaction with the 

compound of the present disclosure (by means of, for example, a moiety present therein that 

may act as a molecular recognition element and sequester the NHE inhibitor or inhibiting 

moiety of the compound).  

D. Dosage 

101571 It is to be noted that, as used herein, an "effective amount" (or "pharmaceutically 

effective amount") of a compound disclosed herein, is a quantity that results in a beneficial 

clinical outcome of the condition being treated with the compound compared with the 

absence of treatment. The amount of the compound or compounds administered will depend 

on the degree, severity, and type of the disease or condition, the amount of therapy desired, 

and the release characteristics of the pharmaceutical formulation. It will also depend on the 

subject's health, size, weight, age, sex and tolerance to drus. Typically, the compound is 

administered for a sufficient period of time to achieve the desired therapeutic effect.  

101581 In embodiments wherein both an NHE-inhibitor compound and a fluid-absorbing 

polymer are used in the treatment protocol, the NHE-inhibiting compound and FAP may be 

administered together or in a "dual-regimen" wherein the two therapeutics are dosed and 

administered separately. When the NHE-inhibiting compound and the fluid-absorbing 

polymer are dosed separately, the typical dosage administered to the subject in need of the 
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NHE-inhibiting compound is typically from about 5mgper day and about 5000 mgper day 

and, in other embodiments, from about 50 Ig per day and about 1000 mg per day. Stch 

dosages may induce fecal excretion of sodium (and its accompanying anions), from about 

10 mmol up to about 250 mmol per day, from about 20 mmol to about 70 mmol per day or 

even from about 30 mmol to about 60 mmol per day.  

[0159] The typical dose of the fluid-absorbing polymer is function of the extent of fecal 

secretion induced by the non-absorbable NHE-inhibiting compound. Typically, the dose is 

adjusted according to the frequency of bowel movements and consistency of the stools. More 

specifically the dose is adjusted so as to avoid liquid stools and maintain stool consistency 

as "soft" or semi-formed, or formed. To achieve the desired stool consistency and provide 

abdominal relief to patients, typical dosage ranges of the fluid-absorbing polymer to be 

administered in combination with the NHE- inhibiting compound, are from about 2 g to 

about 50 g per day, from about 5 g to about 25 g per day or even from about 10 gto about 

20 g per day. When the NHE-inhibiting compound and the FAP are administered as a single 

dosage regimen, the daly uptake may be from about 2 g to about 50 g per day, from about 

5gto about 25 g per day, or from about 10 gto about 20 gper day, with a weight ratio of 

NHE-inhibiting compound to fluid- absorbing polymer being from about 1:1000 to 1:10 or 

even from about 1:500 to 1:5 or about 1:100 to 1:5.  

10160] A typical dosage of the substantially impermeable or substantially systemically 

non-bioavailable, NHE-inhibiting compound when used alone without a FAP may be 

between about 0.2 mg per day and about 2 g per day, or between about I mg and about I g 

per day, or between about 5 mg and about 500 mg, or between about 10 mg and about 250 

mg per day, which is administered to a subject in need of treatment.  

[0161] The frequency of administration of therapeutics described herein may vary from 

once-a-day (QD) to twice-a-day (BID) or thrice-a-day (TID), etc., the precise frequency of 

administration varying with, for example, the patient's condition, the dosage, etc. For 

example, in the case of a dual-regimen, the NIE-inhibiting compound could be taken once

a-day while the fluid-absorbing polymer could be taken at each meal (TID). Furthermore, 

as disclosed in U.S. Application No. 61/584,753 filed January 9, 2012, the NHE-inhibiting 

compound is administered twice-a-day (BID), or thrice-a-day (TID), and in a more specific 

embodiment, the NHE-inhibiting compound is administered in an amount ranging from 2

200 mg per dose BID. or 2-100 mg per dose TID. In more specific embodiments, the NHE

inhibiting compound is administered in an amount of about 15 mg per dose, about 30 mg per 
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dose, or about 45 mg perdoeandin a more specific embodiment, in an amount of 15 mg 

per dose, 30 mg per dose, or 45 mg per dose.  

E. Modes ofAdministration 

10162] The substantially impermeable or substantially systemically non-bioavailable 

NIE-inhibiting compounds of the present disclosure with or without the fluid-absorbing 

polymers described herein may be administered by any suitable route. The compound is 

administrated orally (e.g., dietary) in capsules, suspensions, tablets, pills, dragees, liquids, 

gels, syrups, slurries, and the like. Methods for encapsulating compositions (such as in a 

coating of hard gelatin or cyclodextran) are known in the art (Baker, et al., "Controlled 

Release of Biological Active Agents", John Wiley and Sons. 1986). The compounds can be 

administered to the subject in conjunction with an acceptable pharmaceutical carrier as part 

of a pharmaceutical composition. The formulation of the pharmaceutical composition will 

vary accordingto the route of administration selected. Suitablepharmaceutical carriers may 

contain inert inredients which do not interact with the compound. The carriers are 

biocompatible, i.e., non-toxic, non-inflammatory, non-immunogenic and devoid of other 

undesired reactions at the administration site. Examples of pharmaceutically acceptable 

carriers include, for example, saline, commercially available inert gels, or liquids 

supplemented with albumin, methyl cellulose or a collagen matrix. Standard pharmaceutical 

formulation techniques can be employed, such as those described in Remington's 

Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa.  

1 other embodiments, the NE-3 inhibiting compounds may be systemically 

administered, In one embodiment, the compounds of the present invention are administered 

systemically to inhibit NHE-3 in the kidney. Without being held to any particular theory, 

the impermeable NHE-inhibiting compounds (e.g.,NHE-3, -2 and/or -8 inhibitors) of the 

present disclosure can also be administered parenterally, by intravenous, subcutaneous or 

intramuscular injection or infusion to inhibit NHE3 in the kidney. NHE3 is expressed at 

high levels on the apical surface of the proximal tubule of the kidney and couples luminal 

Na reabsorption to the secretion of intracellular protons. Since NHE3 accounts for 

approximately 60-80% of sodium reabsorption in the kidney, it is anticipated that NHE 

inhibition could permit the removal of substantial quantities of systemic fluidandsodiumto 

prevent edema and resolve congestive heart failure symptoms. This effect could be achieved 

by NHE inhibition in combination with other diuretics, specifically loop diuretics, like 

furosemide, to inhibit tubuoglomerular feedback. In addition, since sodium reabsorption via 
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NHE3 in the proximal tubule is responsible for a large proportion of the energy requirement 

of the proximal tubule cell, it is anticipated that NHE inhibition in the kidney could be 

beneficial by reducing the energy requirement and protecting the proximal tubule cell in 

settings of decreased energy availability to the proximal tubule, such as those that occur as 

a result of kidney hypoxia such as in kidney ischemia reperfusion injury resulting in acute 

kidney jury.  

[0164] Pharmaceutical preparations for oral use can be obtained by combining a 

compound of the present disclosure with a solid excipient, optionally grinding a resulting 

mixture, and processing the mixture of granules, after adding suitable auxiliaries, if desired, 

to obtain tablets or dragee cores. Suitable excipients are, in particular, fillers such as sugars, 

including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, 

maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl 

cellulose, iydroxypropylmethiylcellulose, sodium carboxymethylcelilose, and/or 

polyvinylpyrrolidone (PVP). If desired, disintegrating agents can be added. such as cross

linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.  

[0165] Dragee cores are provided with suitable coatings. For this purpose, concentrated 

sugar solutions can be used., which can optionally contain gum arabic, talc, polyvinyl 

pyrrolidone, carbopol gel polyethylene glycol, and/or titanium dioxide, lacquer solutions, 

and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to 

the tablets or dragee coatings for identification or to characterize different combinations of 

active compound doses.  

10166] Pharmaceutical preparations which can be used orally include push-fit capsules 

made of a suitable material, such as gelatin, as well as soft, sealed capsules made of a suitable 

material, for example, gelatin, and a plasticizer. such as glycerol or sorbitol. The push-fit 

capsules can contain the active ingredients in admixture with filler such as lactose, binders 

such as starches, and/or lubricants such as talc or magnesium stearate and, optionally, 

stabilizers. In soft capsules, the active compounds can be dissolved or suspended in suitable 

liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

stabilizers can be added. All formulations for oral administration should be in dosages 

suitable for such administration.  

[0167] It will be understood that, certain compounds of the disclosure may be obtained 

as different stereoisomers (e.g., diastereomers and enantiomers) or as isotopes and that the 

disclosure includes all isomeric forms, racemic mixtures and isotopes of the disclosed 

compounds and a method of treating a subject with both pure isomers and mixtures thereof, 
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including racemic mixtures, as well as isotopes. Stereoisomers can be separated and isolated 

using any suitable method, such as chromatography.  

F. Delavea'Release 

10168] NHE proteins show considerable diversity in their patterns of tissue expression, 

membrane localization and functional roles. (See, e.g., Thesodium-hydrogenexchanger 

From molecule To Its Role In Disease, Karmazvn, M., Avkiran, M., andFliegel, L., eds., 

Kluwer Academics (2003).) 

[0169] In mammals, nine distinct NHE genes (NIE-1 through -9) have been described.  

Of these nine, five (NHE-1 through -5) are principally active at the plasma membrane, 

whereas NHE-6. -7 and -9 reside predominantlywithin intracellular compartments.  

[01701 NHE- Iis ubiquitously expressed and is chiefly responsible for restoration of 

steady state intracellular p11 following cytosolic acidification and for maintenance of cell 

volume. Recent findings show that NHE-1 is crucial for organ function and survival (e.g.  

NHE-I-null mice exhibit locomotor abnormalities, epileptic-like seizures and considerable 

mortality before weaning).  

[0171] In contrast with NHE-1 expressed at the basolateral side of the nephrons and gut 

epithelial cells, NHE-2 through -4 are predominantly expressed on the apical side of epithelia 

of the kidney and the gastrointestinal tract. Several lines of evidence show that NHE-3 is the 

major contributor of renal bulk Na+ and fluid re-absorption by the proximal tubule. The 

associated secretion of H- by NHE-3 into the lumen of renal tubules is also essential for 

about 2/3 of renal HCO3- re-absorption. Complete disruption of NHE-3 function in mice 

causes a sharp reduction in HC03-, Na+ and fluid re-absorption in the kidney, which is 

consistently associated with hypovolenia and acidosis.  

[0172] In one embodiment, the compounds of the disclosure are intended to target the 

apical NHE antiporters (e.g. NHE-3, NHE-2 and NHE-8) without substantial permeability 

across the layer of gut epithelial cells, and/or withoutsubstantial activity towards NHEs that 

do not reside predominantly in the GI tract. This invention provides a method to selectively 

inhibit GI apical NHE antiporters and provide the desired effect of salt and fluid absorption 

inhibition to correct abnormal fluid homeostasis leading to constipations states. Because of 

their absence of systemic exposure, said compounds do not interfere with other key 

physiological roles of NHEs highlighted above. For instance, the compounds of the 

disclosure are expected to treat constipation in patients in need thereof, without eliciting 
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undesired systemic effects, such as for example salt wasting or bicarbonate loss leading to 

hyponatriemia and acidosis among other disorders.  

[0173] In another embodiment, the compounds of the disclosure are delivered to the 

small bowel with little or no interaction with the upper GI such as the gastric compartment 

and the duodenum. The applicant found that an early release of the compounds in the 

stomach or the duodenum can have an untoward effect on gastric secretion or bicarbonate 

secretion (also referred to as "bicarbonate dump"). In this embodiment the compounds are 

designed so as to be released in an active form past the duodenum. This can be accomplished 

by either a prodrug approach or by specific drug delivery systems.  

[0174] As used herein, "prodrug" is to be understood to refer to a modified form of the 

compounds detailed herein that is inactive (or significantly less active) in the upper GI, but 

once administered is metabolised in vivo into an active metabolite after getting past, for 

example, the duodenum. Thus, in a prodrug approach, the activity of the NHFE-inhibiting 

compound can be masked with a transient protecting group that is liberated after compound 

passage through the desired gastric compartment. For example, acylation or alkylation of 

the essential guanidinyl functionality of the NHE-inhibiting compound would render it 

biochemically inactive; however, cleavage of these functional groups by intestinal amidases, 

esterases, phosphatases, and the like, as well enzymes present in the colonic flora, would 

liberate the active parent compound. Prodrugs can be designed toexploittherelative 

expression and localization of such phase I metabolic enzymes by carefully optimizing the 

structure of the prodrug for recognition by specific enzymes. As an example, the anti

inflammatory agent sulfasalazine is converted to 5-aminosalicylate in the colon by reduction 

of the diazo bond by intestinal bacteria.  

[0175] In a drug delivery approach the NHE-inhibiting compounds of the disclosure are 

formulated in certain pharmaceutical compositions for oral administration that release the 

active in the targeted'areas of the GI, i.e., jejunum, ileum or colon, the distal ileum and colon, 

or the colon.  

[0176] Methods known from the skilled-in-the-art are applicable. (See, e.g., Kumar, P.  

and Mishra, B., Colon Targeted Drug Delivery Systems - An Overview, Curr. Drug Deliv., 

2008, 5 (3), 186-198; Jain, S. K. and Jain, A., Target-specific Drug Release to the Colon., 

Expert Opn.iDrug Deliv., 2008, 5 (5), 483-498; Yang L., Biorelevant Dissolution Testing 

of Colon-Specific Delivery Systems Activated by Colonic Microflora, J. Control Release, 

2008, 125 (2), 77-86; Siepmann, F., Siepmann, J.; Walther, M.; MacRae, R. J.; and 

Bodmeier, R., Polymer Blends for Controlled Release Coatings, J. Control Release 2008, 
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125(1),1-15; Patel, M.; Shah, T.; and Amin, A., Therapeutic Opportunities in Colon

Specific Drug-Delivery Systems, Crit. Rev. Ther. Drug Carrier Syst., 2007,24 (2),147-202; 

Jain, A.; Gupta, Y.; Jain, S. K., Perspectives of Biodegradable Natural Polysaccharides for 

Site-specific Drug Delivery to the Colon., J Pharm. Sci 2007, 10 (1), 86-128; Van den, M.  

., ColonDrugDelivery, Expert Opin. Drug Deliv., 2006, 3 (1), 111-125; Basit, A. W., 

Advances in Colonic Drug Delivery, Drugs 2005, 65 (14), 1991-2007; Chourasia, M. K.; 

Jain, S. K. Polysaccharides for Colon-Targeted Drug Delivery, Drug Deliv. 2004, 11 (2), 

129-148; Shareef, M. A.; Khar, R. K. Ahuja, A. Ahmad, F. J.; and Raghava, S., Colonic 

Drug Delivery: An Updated Review, AAPSlPharn. Sci. 2003,5 (2), E17; Chourasia, M. K.; 

Jain, S. K., Pharmaceutical Approaches to Colon Targeted Drug Delivery Svstens,J.  

Pharm. Sci. 2003, 6 (1), 33-66; and. Sinha, V. R.; Kumria, R., Colonic Drug Delivery: 

Prodrug Approach, Pharm. Res. 2001, 18 (5), 557-564. Typically, the active pharmaceutical 

ingredient (API) is contained in a tablet / capsule designed to release said API as a function 

of the environment (e.g., pH, enzymatic activity, temperature, etc.), or as a function of time.  

One example of this approach is EudracoITM (Pharma Polymers Business Line of Degussa's 

Specialty Acrylics Business Unit), where the API-containing core tablet is layered with 

various polymeric coatings with specific dissolution profiles. The first layer ensures that the 

tablet passes through the stomach intact so it can continue through the small intestine. The 

change from an acidic environment in the stomach to an alkaline environment in the small 

intestine initiates the release of the protective outer layer. As it travels through the colon, the 

next layer is made permeable by the alkalinity and intestinal fluid. This allows fluid to 

penetrate to the interior layer and release the active ingredient.,which diffuses from the core 

to the outside, where it can be absorbed by the intestinal wall. Other methods are 

contemplated without departing from the scope of the present disclosure.  

[0177] In another example, the pharmaceutical compositions of the invention can be 

used with drug carriers including pectin and galactomannan, polysaccharides that are both 

degradable by colonic bacterial enzymes. (See, e.g.. US. Pat. No. 6,413,494, the entire 

contents of which are incorporated herein by reference for all relevant and consistent 

purposes.) Whilepectinorgalactomannan, if used alone as a drug carrier, are easily 

dissolved in simulated gastric fluid and simulated intestinal fluid, a mixture of these two 

polysaccharides prepared at apH of about 7 or above produces a strong, elastic, andinsoluble 

gel that is not dissolved or disintegrated in the simulated gastric and intestinal fluids, thus 

protecting drugs coated with the mixture from being released in the upper GI tract. When 

the mixture of pectin and galactomannan arrives in the colon, it is rapidly degraded by the 
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synergic action of colonic bacterial enzymes. In yet another aspect, the compositions of the 

invention may be used with the pharmaceutical matrix of a complex of gelatin and ananionic 

polysaccharide (e.g., pectinate, pectate, alginate, chondroitin sulfate, polygalacturonic acid, 

tragacanth gum, arabic gum, and a mixture thereof), which is degradable by colonic enzymes 

(U.S. Pat. No. 6,319,518).  

[0178] In yet other embodiments, fluid-absorbing polymers that are administered in 

accordance with treatment methods of the present disclosure are formulated to provide 

acceptable/pleasant organoleptic properties such as mouthfeel, taste, and/or to avoid 

premature swelling/gelation in the mouth and in the esophagus and provoke choking or 

obstruction. The formulation may be designed in such a way so as to ensure the full hydration 

and swelling of the FAI in the GI tract and avoid the formation of lumps. The oral dosages 

for the FAP may take various forms including, for example, powder, granulates, tablets, 

wafer, cookie and the like, or are delivered to the small bowel with little or no interaction 

with the upper GI such as the gastric compartment and the duodenum.  

10179] The above-described approaches or methods are only some of the many methods 

reported to selectively deliver anactive in the lower part of the intestine, and therefore should 

not beviewed to restrain or limit the scope of the disclosure.  

IV. Preparation of Compounds 

[0180] The following Reaction Schemes I-IV illustrate methods for making compounds 

of this invention, i.e., compounds of Formula (1). It is understood that one skilled in the art 

may be able to make these compounds by similar methods or by combining other methods 

known to one skilled in the art. It is also understood that one skilled in the art would be able 

to make, in a similar manner as described below, other compounds of Formula (I) not 

specifically illustrated below by using the appropriate starting components and modifying 

the parameters of the synthesis as needed. The compounds described herein may be made 

from commercially available starting materials or synthesized using known organic, 

inorganic. and/or enzymatic processes. In general, starting components may be obtained 

from sources such as Sigma Aldrich, Lancaster Synthesis, Inc., Maybridge, Matrix 

Scientific, TCI, and Fluorochem USA, etc. or synthesized according to sources known to 

those skilled in the art (see, for example, Advanced Organic Chemistry: Reactions, 

Mechanisms, and Structure, 5th edition (Wiley, December 2000)) or prepared as described 

in this invention. The general synthetic schemes of precursors, intermediates, and final 

products shown below are mere illustrations of methods of preparations. The various 
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radicals (e.g., RI, R2 , R3, -R, etc...) affixed on each generic or sub-generic formula in the 

schemes below will be understood to represent the corresponding positional radicals in the 

compounds of general Formula I and I described above. In other words, in the schemes 

below only the position of the radical in the structure will matter in the interpretation of the 

synthetic scheme rather than its labelling. For example, radicals R', R2, and R can be used 

interchangeably from one scheme to another without necessarily having the same meaning.  

Only their position in the generic structure I and I will determine their actual substituents 

for the synthesis.  

General Reaction Scheme I 

0 0 
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4. RR3 R SnR- R3 

R RR R4 
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OH 1 HO R~ 'N' R2 R5R R- R 
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10181] Referring to General Reaction Scheme I, an appropriate hydrocinnamic acid A, 

indanone B, or indene C can be obtained commercially or synthesized according to methods 

known in the art and converted to the enantiopure epoxide D via Jacobsen epoxidation 

conditions. The chiral compounds obtained (either enantiomer can be used) are then reacted 

with an amine HNR2R3 (where R2 and R3 are as previously defined) to provide the 

aminoindanol E. Further reaction with phenol F is facilitated by either formation of the 

mesylate or other activated intermediate of E or through activation using triphenyilphosphine 
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and an azodicarboxylate such as diisopropylazodicarboxilate, diethylazodicarboxylate, di

tert-butyiazodicarboxylate, orthe like, providing the rearranged aminoindanol G. Oxidation 

and chlorination are achieved through use of chlorinating reagents such as N

chlorosuccinimide, providing the sulfonyl chloride H. There exist multiple methods of 

producing the homodimers compounds (I), including reaction of H with amine dimers I.  

General Reaction Scheme II 

R5 
OH R2 1-10 O R6  RN R2  R' R

2 

R3. 1 XK 3 R R 

N,  
A. 'N' R 
R1 R IR6

6  3.  
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R 4  4E 
E L G 

H2NC Q 
RNR2  R5R R' 

RR 0 R6 1
4 

O   RSCI--------------------------O R 14 R X 

FE'C Ak'l F'F 

R R R 3 R' Lker1 

H 

[0182] Compounds of Formula (I) may also be prepared according to General Reaction 

Scheme II. Aminoindanols E as obtained previously are reacted with phenols K (available 

commercially or synthetically via standard procedures, where X' = bromo or iodo) using 

conditions described in General Reaction Scheme I furnishing ether product L. Conversion 

of the halide to the thioether G is accomplished through palladium-mediated coupling with 

benzylmercaptan. Further elaboration to the compounds of structure (I) is as described in 

General Reaction Scheme I.  

General Reaction Scheme III 
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10183] Comnpounds of Formula (I)are also prepared accordingto General Reaction 

Schemneil11 Beginning with the sulfonyl7jchloride H, the product sulfonamides Nare formed 

from reaction with an amine Mwhere Y (with protectin group "PG',in the case where Y 

primary or secondary/amine) isa protected or masked amine functionality or other 

functional handle. Subsequent removl of the protecting group provides the sulfoniamide 

monomer 0followed bydimrerizationw iAtha bifunctional "X"mn-oiety Pgenerates the 

compounds of structure (1).  

Gener,- Reaction Scheme IV 
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101841 Compounds of Formula (T) can also be prepared according to the General 

Reaction Scheme IV. Phenols F are protected to yield thioethers Q whichare then oxidized 

to the sulfonyl chloride R using reagents such as N-chlorosuccinimide in acetic acid.  

Subsequently these sulfonyl chlorides R can be coupled with amines M to yield the 

differentially protected derivatives S. Deprotection toyield phenol T which is then reacted 

with E which is activated by either formation of the mesylate or other activated intermediate 

of E or through using triphenylphosphine and an azodicarboxylate such as 

diisopropylazodicarboxylate, diethylazodicarboxylate, di-tert-butylazodicarboxylate, orthe 

like, providing the rearranged aminoindanol N. The intermediate is deprotectedtoyield the 

monomer 0 followed by dimer formation with a core P with leaving groups to vield the 

compounds of structure (I).  

General Reaction Scheme V 

UHN Lnk+POerG ine R5y 

9~GO He R-1R6iR R NR R Lk\ 

OH RO 2 

2. HO. P 
R 6

6  
3.  

R nW' L 

V /nE 

/R2- RR 

A R7 R ! 

[0185] Similar to General Reaction Scheme IV, the compounds of Formula (I) can be 

prepared through reaction with a fully dimerized phenolic coupling partner. Reaction of the 

dimeric amines J with sulfonyl chlorides R can provide the dimer U nder standard 

conditions withmild bases such as pyridine or trimethylamine. Removal of the protecting 

groups gives the phenol V. Intermediate of E is activated by either formation of the mesylate 

or using triphenylphosphine and an azodicarboxylate such as diisopropylazodicirboxilate, 
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diethylazodicarboxylate, di-tert-butlazodicarboxylate, orthe like, then reacting with phenol 

V providing the rearranged final compounds of structure (I).  

[0186] With regard to General Reaction Schemes I-IV, typical carboxylate activation 

reagents include DCC, EDC, HATU, oxalyl chloride, thionyl chloride andthelike. Typical 

bases include TEA, DIEA, pyridine, K2C03, NaH and the like. Typical acylation catalysts 

include HOBt, HOAt, 4-dimethylaminopyridine and the like. Typical catalysts for 

hydrogenation include palladium on carbon, rhodium on carbon, platinum on carbon, raney 

nickel and the like.  

[0187] One skilled in the art will recognize that variations to the order of the steps and 

reagents discussed in reference to the Reaction Schemes are possible. Methodologies for 

preparation of compounds of Formula (I) are described in more detail in the following non

limiting exemplary schemes.  

[0188] It will also be appreciated by those skilled in the art that in the process described 

herein the functional groups of intermediate compounds may need to be protected by suitable 

protecting groups. Such functional groups include hydroxv amino, mercapto and carboxylic 

acid. Suitable protecting groups for hydroxy include trialkylsilyl or diarylalkylsilyl (for 

example, t-butyldimethylsilvl, t-butyidiphenylsilyl or trimethylsilyl), tetrahydropyranyl, 

benzyl, and the like. Suitable protecting groups for amino, amidino and guanidino include 

t-butoxycarbonyl, benzyloxycarbonyl. trifluoroacetyl and the like. Suitable protecting 

groups for carboxylic acid include alkyl, aryl orarylalkyl esters. Protecting groups may be 

added or removed in accordance with standard techniques, which are known to one skilled 

in the art and as described herein. The use of protecting groups is described in detail in 

Green, T.W. and P.G.M. Wutz, Protective Groups in organic Synthesis (1999), 3rd Ed., 

Wiley. As one of skill in the art would appreciate, the protecting group may also be a 

polymer resin such as a Wang resin, Rink resin or a 2-chlorotrityl-chloride resin.  

10189] It will also be appreciated by those skilled in the art, although such protected 

derivatives of compounds of this invention may not possess pharmacological activity as 

such, they may be administered to a mammal and thereafter metabolized in the body to form 

compounds of the invention which are pharmacologically active. Such derivatives may 

therefore be described as "prodrugs". All prodrugs of compounds of this invention are 

includedwithin the scope of the invention.  

[0190] The following non-limiting examples are provided to further illustrate the present 

disclosure.  

EXAMPLES 
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I General Scheme for Linker Synthesis 
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StepC NT-L3 
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[0191] Step E P 7  H 

[0192] Step A: To a 250-nL round-bottom flask was added the desired substituted

bromophenol (1 equiv), acetone (0.45 M), potassium carbonate (5 equiv), and benzyl 

bromide (2.5 equiv). The resulting solution was stirred for 4 h at room temperature. The 

resulting solution was diluted with 30 mL of H20. The resulting mixture was concentrated 

under vacuum and extracted with of ethyl acetate. The organic layers were combined and 

washed with 3 x H20 and I x brine. The mixture was dried over anhydrous sodium sulfate, 

filtered, and the resulting mixture concentrated under vacuum. The residue was applied onto 

a silica gel column with petroleum ether providing the desired benzylethers INT-LI.  

101931 StepB: To a round-bottom flask purged and maintained with an inert atmosphere 

of nitrogen was added benzylether TNT-Li (1 equiv), iA-dioxane (0.16 M),N,N

diisopropylethylamine (2 equiv), benzylmercaptan (2equiv) Pd2(dba)3-CHCl3 (0.05 equiv), 

and Xantphos (0.10 equiv). The resulting solution was stirred overnight at 100 °C. The 

resulting slurry was concentrated under vacuum and diluted with of 1-120 The resulting 

solution was extracted with of ethyl acetate and the organic laers combined and washed 

with 3 x H20 and 1 x brine. The mixturewas dried over anhydrous sodium sulfate, filtered, 

and the resulting mixture was concentrated under vacuum. The residue was applied onto a 

silica gel column with petroleum ether providing the desired thioethers TNT-L2.  

10194] Step C: To a round-bottom flask was added thioether INT-L2 (1 equiv), acetic 

acid (0.25 M), and water (3 equiv). This was followed by the addition of N

chlorosuccinimide (NCS, 5 equiv) in several batches at 0 C. The resting solution was 
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stirred for I h at room temperature. The resulting slurry was concentrated under vacuum 

and diluted with H20. The resulting solution was extracted with of ethyl acetate and the 

organic layers combined and washed with 3 x H20 and I x brine. The mixture was dried 

over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

applied onto a silica gel column with petroleum ether providing the sulfonyl chloride INT

L3.  

[0195] Step D: To a round-bottom flask was added sulfonyl chloride INT-L3 (1 equiv), 

CH2C2 (0.2 M), triethylamine (5 equiv), and N-2-[2-(2-aminoethoxy)ethoxyethyl-2,2,2

trifluoroacetamide (INT-L4, 2 equiv). The resulting solution was stirred overnight at room 

temperature. The resulting mixture was concentrated undervacuum and diluted with of H20.  

The resulting slurry was extracted with CH2C12 and the organic layers combined and washed 

with 3 x H20 and 1 x brine. The mixture was dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2/methanol (30:1) providing the sulfonamide INT-L5.  

101961 Step E: To a round-bottom flask purged and maintained with an inert 

atmosphereofH2, was added sulfonamide INT-L5 (1 equiv), methanol (0.1 M), and 

palladium on carbon(~10-20%). The resulting slurry was stirred for 1 h at room 

temperature. The solids were filtered out and the resulting mixture was concentrated under 

vacuum. The residue was applied onto a silicagel column with ethyl acetate/petroleum ether 

(1:1) providing the desired phenol INT-L6.  

[0197] The following intermediates were made by applying the above procedures to the 

appropriate phenol: 
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[0198] Step G INT-17 

[0199] Step A: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added the desired R4-substituted bromide/iodide (1 equiv), 

CH3CN (0.25 M), tert-buty Iprop-2-enoate (equiv), diisopropylethylamine (3 equiv), P(o

tol)3 (0.20 equiv), and Pd(OAc)? (0 10 equiv). The resulting solution was stirred overnight 

at 95 °C. The solids were removed by filtration and the filtrate was concentrated under 

vacuum. The resulting slurry was diluted with water and extracted with 3 x CH2C12. The 

organic layers were combined and dried over anhydrous sodium sulfate, filtered, and 

concentrated. The residue was applied onto a silica gel column with ethyl acetate/petroleum 

ether (1:500) providing the cinnamate INT-Il.  

[0200] Step B: To a round-bottom flask was cinnamate INT-Il (1 equiv), ethyl acetate 

(0.1 M), and Raney Ni. The flask was purged and filled with H2(g), cycling three times, 

leaving a positive H2 atmosphere. The resulting solution was stirred for 2 h at room 

temperature. The solids were filtered out and the resulting mixture was concentrated under 

vacuum providing the hydrocinnamate INT-I2.  

[0201] Step C: To a round-bottom flask was added hydrocinnamate INT-12( equiv) 

and 2:1 CH2C12:TFA (0.4 M). The resulting slurry was stirred for 1h at room temperature.  

The resulting mixture was concentrated under vacuum and the residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (0-10%). The collected fractions were 

combined and concentrated undervacuum providing the hydrocinnamic acid INT-3.  
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102021 Step D: To a 3-necked round-bottom flask was added hydrocinnamic acid INT

13 (1 equiv) and CH2C2 (04 M). The reaction slurry was cooled to 0 °C and treated with 

(COCI)2 (2 equiv) dropwise. The resulting solution was stirred for 2 h at room temperature.  

The resulting solution was concentrated under vacuum. To a 3-necked round-bottom flask 

was added AIC3 (2 equiv) and CH2C12 (0.4 M). The product of the first step dissolved in 

CH2C2 and added dropwise to this AiCh slurry. The resulting solution was stirred for 2 h 

at 40 °C in an oil bath. The reaction was then quenched by the addition of 2N HCaq). The 

resulting solution was extracted with 3 x C-12C12 and the organic layers combined and 

concentrated under vacuum. The residue was applied onto a. silica gel column with ethyl 

acetate/petroleum ether(0-1.10). The collected fractions were combined and concentrated 

under vacuum providing the indanone INT-14.  

10203] Step E: To a round-bottom flask was indanone INT-14 (1 equiv), methanol (0.7 

M), and NaBH4 (2 equiv). The resulting solution was stirred for I h at room temperature.  

The reaction was then quenched by the addition of 20 ml of water and extracted with 3 x 

C12C12. The organic lovers were combined and washed with 3 x brine. The organic layer 

was dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum providing 

indanol INT-I5.  

[02041 Step F: To a round-bottom flask was added indanol INT-15 (I equiv), methanol 

(0.5 M), and HCl (half volume of methanol). The resulting solution was stirred for I h at 

room temperature. The resulting mixture was quenched with methanol and concentrated 

under vacuum. The resulting slurry was extracted with 3 x n-hexane and the organic layers 

combined. The residue was applied onto a silica gel column with n-hexane providing indene 

INT-16.  

[0205] Step G: To a3-necked round-bottom flask was addedindene INT-16 (1 equiv), 

CH2C2 (0.08M, dried over magnesium sulfate), pyridine N-oxide (5 equv in CH2C2 

solution dried over magnesium sulfate), and (SS)-Jacobsen's catalyst (0.05 equiv). The 

resulting solution was stirred for 10 min at 0 °C followed by the addition of i-CPBA (2 

equiv) in portions at 0 °C The resulting slurry was stirred for an additional 11 hat 0 °C The 

reaction was then quenched by the addition of sodium hydroxide (3 Maq) approx. 13 equiv).  

The resulting slurry was washed with I x H20 and 1 x brine. The mixture was dried over 

anhydrous sodium sulfate, filtered, and concentrated. The residue was applied onto a silica 

gel column with ethyl acetate/petroleum ether (1:30-1:15) providing the epoxide INT-7.  
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102061 The following intermediates were made by applying the above procedures to the 

appropriate starting aryl compounds (starting materials are available commercially at 

different stages of this sequence): 

CF, Br C1 F OCF, 

CI O C1 O C1 O C1 O CI ; 0 

INT-17A INT-17B INT-17C INT-17D INT-17E INT-17F 

General Scheme for Aminoindanol Synthesis 

R2 
R4 R2  R 3  N'R 

'N' CI 
H 11 «OH 

CI ! O CH 3CN, 80-90 °C 
R 4 

INT-i7 INT-18 

[0207] To a round-bottom flask was added epoxide INT-17 (1 equiv), the desired amine 

R2R3NH (2 equiv), and CH3CN (0.16 M). The resulting solution was heated to reflux for 16 

h. The resulting mixture was concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1:3-1:2) providing the aminoindanol 

INT-18.  

[0208] The following intermediates are made by applying the above procedures to the 

appropriate starting epoxides and amines: 
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Subsequent Substitutions of Aminoindanols 
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[0209] To a round-bottom flask purged and maintained with an inert atmosphere of 

nitrogen was added INT-18 bromide (1 equiv), C-13B(OH)2 (1.5 equiv), PPh (0.10 equiv), 

K3P04 (4 equiv), tetrahydrofuran (0.3 M),and Pd(OAc)2 (0.05 equiv). The resulting solution 

was stirred for 2 h at 80 °C. The reaction was then quenched by the addition of H20 and 

extracted with 3 x ethyl acetate. The organic layers were combined, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silicagelMcolumnwithCH2C2/methanol (10:1). The collected fractions were combined and 

concentrated under vacuum providing the 4-methyl substituted aminoindanols INT-19.  

10210] The following intermediates are made by applying the above procedures to the 

appropriate starting 4-bromo aninoindanols: 
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[0211] To a round-bottom flask purged and maintained with an inert atmosphere of 

nitrogen was added 4-bromoaminoindanol INT-I8 (I equiv), Zn(CN)2 (0.60 equiv), 

Pd(PPh3)4 (0.10 equiv), and NMP (DMF on the scheme) (0.4 M). The resulting slurry was 

stirred overnight at 95 °C. The reaction slurry was cooled and extracted with 3 x ethyl 

acetate. The combined organic layers were washed with 3 x brine, dried over anhdrous 

sodium sulfate, filtered, and concentrated. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (1:1) providing the 4-cyano substituted aminoindanols 

INT-Il0.  

10212] The following intermediates are made by applying the above procedures to the 

appropriate starting 4-bromo aminoindanols: 

NHBoc 

N'' N 

CI lOH ClOH 

CN CN 

INT-110A INT-110B 

Scheme 3: 
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[0213] Step A: To a round-bottom flask purged andm maintained with an inert 

atmosphere of nitrogen was added 4-bromoaminoindanol INT-18B (or INT-18H) (1 equiv), 

CH2C2 (0.25 M), and imidazole (3 equiv). This was followed by the addition ofTBSCl (1.5 

equiv) in several batches at 0 C. The resulting slurry was stirred overnight at room 

temperature. The reaction was quenched by the addition of H20and extracted with 3 x ethyl 

acetate. The organic layers were combined, washed'with I x brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1/10) providing the TBS-protected 

intermediates.  

10214] Step B: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added the TBS-protected aminoindanol (1 equiv) C2CO3(3 

equiv), and methanol (8 equiv). A solution of 3rd Generation BrettPhos precatalyst (0.05 

equiv) in dioxane (0.5 M) was added. The resulting slurry was stirred for 2 h at 60 °C in an 

oil bath. The reaction was quenched by the addition of 1-120 and extracted with 3 x ethyl 

acetate. The organic layers were combined, washed with I x brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1/5) providing the 4-methoxy 

substituted aminoindanol TBS-ethers.  

[0215] Step C: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added 4-methoxy substituted aminoindanol TBS-ether (1 equiv) 

and tetrahydrofuran (0.5 M). TBAF (1.5 equiv, IM THF solution) was added and the 

resulting solution stirred for 1 h at room temperature. The reaction slurry was diluted with 

1:1 EtOAc:Et20 and washed with 3 x H20. The mixture was dried over anhydrous sodium 
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sulfate, filtered, and concentrated under vacuum. The residue was applied onto a silica gel 

column with ethyl acetate/petroleum ether (1/I) providing 4-methoxy substituted 

aminoindanols INT-IlA and B.  

General Scheme for Monomer Synthesis: 

R R N O- N GcF3 2R! 
I:H N 

3H Ph, D R 6 

I INT-L 
P.Ph0. DIAD,THF7 4000 R3 RYC* 

NT-I Step A INT-M1 

2  R1 
N 

3 M NaOHq) 0 

MeOH, 60°C 3 R R H O H 

Step B CI 
[0216] INT-M2 

102171 Step A: To a round-bottom flask was added aminoindanol INT-I8 (I equiv) and 

tetrahydrofuran (0.2 M), followed by the addition of phenol linker INT-L6 (1.1 equiv) and 

heating to 40 °C. To this slurry was added PPh 3 (2 equiv) and DIAD (1.5 equiv). The 

resulting solution was stirred for 1.5hi at 40 °C. The resulting mixture was concentrated 

under vacuum and diluted withCH2C2. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (1:1) providing indanemonomer INT-M.  

10218] Step B: To a round-bottom flask was added indane monomer INT-MI (I equiv), 

methanol (0.1 M), and sodium hydroxide (3 Maq), 3 equiv). The resulting solution was 

stirred for 1.5 h at 60 C.' The resulting mixture was concentrated under vacuum and diluted 

with CH2C12. The residue was applied onto a silica gel column with ethyl acetate (100%) 

providing indaneiamine monomer INT-M2.  

[0219] The following intermediates are made by applying the above procedures to the 

appropriate starting aminoindanols INT-8 and linkers INT-L6: 
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[0221] To a round-bottom flask was added INT-M2 (1 equiv), N,N-dimethyformamide 

(DMF, 0.12 M), and 1,4-diisocyanatobutane (0.40 equiv). The resulting solution was stirred 

for 2 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted with 

CH2C2. The residue was applied onto a silica gel colun with chloroform/methanol (10:1) 

providing the desired dimer Product 1. Final products were purified by Preparative HPLC 

with the following conditions: Column, XBridge C18 OBD Preparative Column, 19*250 

mm; mobile phase, water (0.05%TFA) and CH-3CN (10.0% CI-3CN ip to 70.0%in8 mn); 

Detector, UV 254 m. The final products were generally isolated as the TFA salts or 

exchanged to the hydrochloride salts.  

General Scheme for Deprotection of Dimers: 

R2 N R' 95 

Boc-Protected ~TFA H7 Cl 
Dimers Hc RON N .s 0N HoR-\.  CH H Z #NR H2Ci2  R7' 0 H6 H H 

Dimer Product 1 R5 N 2 
R 

[0222] To a round-bottom flask was added Boc-protected dimers (1 equiv) and 3:1 

CH2C2:TFA (~0.05 M). The resulting solution was stirred for 2 h at room temperature. The 

resulting mixture was concentrated under vacuum. The crude product was purified by 

Preparative HPLC with the following conditions: Column, XBridge C18 OBD Preparative 

Column, 19*250 mm; mobile phase, water (0.05%TFA) and CH3CN (10.0% CH3CN up to 

70.0% in 8 min); Detector, UV 254 nm. The final dimer Products 1 were generally isolated 

as the TFA salts or exchanged to the hydrochloide salts.  

General Scheme for Linker Synthesis 
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0 °C Step D 00 INT-L5 

StepC NT-L3 
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[0223] Step A: To a 250-mL round-bottom flask was added the desired substituted

bromophenol (I equiv), acetone (0.45 M), potassium carbonate (5 equiv), and benzyl 

bromide (2.5 equiv). The resulting solution was stirred for 4 h at room temperature. The 

resulting solution was diluted with 30 mL of H20. The resulting mixture was concentrated 

under vacuum and extracted with of ethyi acetate. The organic layers were combined and 

washed with 3 x 1-120 and I x brine. The mixture was dried over anhydrous sodium sulfate, 

filtered, and the resulting mixture concentrated under vacuum. The residue was applied onto 

a silica gel column with petroleum ether providing the desired benzylethers INT-L1.  

10224] StepB: To a round-bottom flask purged and maintained with an inert atmosphere 

of nitrogen was added benzylether TNT-Li (I equiv), 1A-dioxane (0.16 M),N,N

dii'sopropylethvlamine (2 equiv), benzymercaptan (2equiv) Pd2(dba)3-CHCi3 (0.05 equiv), 

and Xantphos (0.10 equiv). The resulting solution was stirred overnight at 100 °C. The 

resulting slurry was concentrated under vacuum and diluted with of 1-120. The resulting 

solution was extracted with of ethyl acetate and the organic layers combined and washed 

with 3 x H20 and 1 x brine. The mixture was dried over anhydrous sodium sulfate, filtered, 

and the resulting mixture was concentrated under vacuum. The residue was applied onto a 

silica gel column with petroleum ether providing the desired thioethers INT-L2.  
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102251 Step C: To a round-bottom flask was added thioether INT-L2 (1 equiv), acetic 

acid (0.25 M), and water (3 equiv). This was followed by the addition of N

chlorosuccinimide (NCS, 5 equiv) in several batches at 0 °C. The resulting solution was 

stirred for I h at room temperature. The resulting slurry was concentrated under vacuum 

and diluted with H20. The resulting solution was extracted with of ethyl acetate and the 

organic layers combined and washed with 3 x 1-120 and I x brine. The mixture was dried 

over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

applied onto a silica gel column with petroleum ether providing the sulfonyl chloride INT

L3.  

[0226] Step D: To a round-bottom flask was added sulfonyl chloride INT-L3 (1 equiv), 

CH2C12 (0.2 M), triethylamine (5 equiv), and N-[2-[2-(2-aminoethoxy)ethoxy]ethyl]-22,2

trifluoroacetamide (NT-A 2 equiv). The resulting solution was stirred ovemight at room 

temperature. The resulting mixture was concentrated under vacuum and diluted with of H20.  

The resulting slurry was extracted with CH2C2 and the organic layers combined and washed 

with 3 x 1H20 and I x brine. The mixture was dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2/methanol (30:1) providing the sulfonamide INT-L5.  

[0227] Step E: To a round-bottom flask purged and maintained with aninert 

atmosphere of H2, was added sulfonamide INT-L5 (1 equiv), methanol (0.1 M), and 

palladium on carbon (~10-20%). The resulting slurry was stirred for 1 h at room 

temperature. The solids were filtered outand the resulting mixture was concentrated under 

vacuum. The residue was applied onto a silica gel column with ethyl acetate/petroleum ether 

(1:1) providing the desired phenol INT-L6.  

[0228] The following intermediates were made by applying theabove procedures to the 

appropriate phenol: 
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Step G INT-17 

[0229] Step A: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added the desired R4-substituted bromide/iodide (1 equiv), 

CH3CN (0.25 M), tert-butyl prop-2-enoate (equiv), diisopropylethylamine (3 equiv), P(o

tol)3 (0.20 equiv),andPd(OAc)2(0,10equiv). The resulting solution was stirred overnight 

at 95 C. The solids were removed by filtration and the filtrate was concentrated under 

vacuum. The resulting slurry was diluted with water aind extracted with 3 x CH2Cl2. The 

organic layers were combined and dried over anhydrous sodium sulfate, filtered, and 

concentrated. The residue was applied onto a silica gel column with ethyl acetate/petroleum 

ether (1:500) providing the cinnamate INT-11.  

[0230] Step B: To a round-bottom flask was cinnamate INT-Il (1 equiv), ethyl acetate 

(0.1 M), and Raney Ni. The flask was purged and filled with H2(gy, cycling three times, 

leaving a positive H2 atmosphere. The resulting solution was stirred for 2 h at room 

temperature. The solids were filtered out and the resulting mixture was concentrated under 

vacuum providing the hydrocinnamate INT-2.  

[02311 Step C: To a round-bottom flask was added hydrocinnamate INT-12(1 equiv) 

and 2:1 CH2C2:TFA (0.4 M). The resulting slun was stirred for I h at room temperature.  

The resulting mixture was concentrated under vacuum and the residue was applied onto a 
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silica gel columnwith ethyl acetate/petroleum ether (0-10%). The collected fractionswere 

combined and concentrated under vacuum providing the hydrocinnamic acid INT-13.  

[0232] Step D: To a 3-necked round-bottom flask was added hydrocinnamic acid INT

13 (1 equiv) and CH12 (0.4 M). The reaction slurry was cooled to 0 °C and treated with 

(COC)2 (2 equiv) dropwise. The resulting solution was stirred for 2 h at room temperature.  

The resulting solution was concentrated under vacuum. To a 3-necked round-bottorn flask 

was added AlCl3 (2 equiv) and CH2C12 (0.4 M). The product of the first step dissolved in 

CH2C2 and added dropwise to this AlCl3 slurry. The resulting solution was stirred for 2 h 

at 40 °C in an oil bath. The reaction was then quenched by the addition of 2N HC(aq). The 

resulting solution was extracted with 3 x CH2CI2 and the organic layers combined and 

concentrated under vacuum. The residue was applied onto a silica gel column with ethyl 

acetate/petroleum ether (0-1:10). The collected fractions were combined and concentrated 

under vacuum providing the indanone INT-4.  

[0233] Step E: To a round-bottom flask was indanone INT-14 (1 equiv), methanol (0.7 

M), and NaBH4 (2 equiv). The resulting solution was stirred for 1 h at room temperature.  

The reaction was then quenched by the addition of 20 mL of water and extracted with 3 x 

CH2Cl2. The organic layers were combined and washed with 3 x brine. The organic layer 

was dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum providing 

indanol INT-I5.  

102341 Step F: To a round-bottom flask was added indanol INT-I5 (1 equiv), methanol 

(0.5 M), and HCI (half volume of methanol). The resulting solution was stirred for I h at 

room temperature. The resulting mixture was quenched with methanol and concentrated 

under vacuum. The resulting slurry was extracted with 3 x n-hexane and the organic layers 

combined. The residue was applied onto a silica gel column with n-hexane providing indene 

INT-16.  

10235] Step G: To a 3-necked round-bottom flask was added indene INT-16 (1 equiv), 

CHC12 (0.08M, dried over magnesium sulfate), pyridine N-oxide (5 equiv in CH2Cl2 

solution dried over magnesium sulfate), and (SS)-Jacobsen's catalyst (0.05 equiv). The 

resulting solution was stirred for 10 Min at 0 °C followed by the addition of m-CPBA (2 

equiv) in portions at 0 °C. The resulting slurry was stirred for an additional I h at 0 °C. The 

reaction was then quenched by the addition of sodium hydroxide (3 M(aq), approx. 13 equiv).  
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The resulting slurry was washed with I x 1-120 and 1 x brine. The mixture was dried over 

anhydrous sodium sulfate, filtered, and concentrated. The residue was applied onto a silica 

gel column with ethyl acetate/petroleum ether (1:30-1:15) providing the epoxide INT-7.  

10236] The following intermediates were made by applying the above procedures to the 

appropriate starting aryl compounds (starting materials are available commercially at 

different stages of this sequence): 

CF3  Br CI F OCF, 

CI O C CI O CI O CI K O CO 

INT-17A INT-17B INT-17C INT-17D INT-17E INT-17F 

General Scheme for Aminoindanol Synthesis 

R4 R2 NR3 N-R 3 

H OH 

CI 0 CH 3CN, 80-90 °C 

INT-17 INT-18 

10237] To a round-bottom flask was added epoxide INT-17 (I equiv), the desired amine 

R2R 3NH (2equiv),and CH3CN (0.16M). The resulting solution was heated to reflux for 16 

I. Theresulting mixture wasconcentrated under vacuum. Theresidue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1:3-1:2) providing the aminoindanol 

INT-I8.  

[0238] The following intermediates are made by applying the above procedures to the 

appropriate starting epoxides and amines: 
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10239] To a round-bottom flask purged and maintained with an inert atmosphere of 

nitrogen was added INT-I8 bromide (1 equiv), C-13B(OH)2 (1.5 equiv), PPh3 (0.10 equiv), 

K3PO4 (4 equiv), tetrahydrofuran (0.3 M), and Pd(OAc)2 (0.05 equiv). The resulting solution 

was stirred for 2 h at 80 C. 'The reaction was then quenched by the addition of H20 and 

extracted with 3 x ethyl acetate. The organic layers were combined, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with CH2Ci2/methanol (10:1). The collected fractions were combined and 

concentrated under vacuum providing the 4-methyl substituted aminoindanols INT-9.  
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[0240] The following intermediates are made by applying the above procedures to the 

appropriate starting 4-bromo aminoindanols: 

BoC 

NN-N 

N- N N' N' 

OH C -OH I 'OH I 'OH 

INT-19A NT-19B INT-I9C INT-I9D 

Scheme 2: 

R2 -R2 

CI N Zn(CN) 2, Pd(PPh) 4  CI 
S OH |'OH 

DMF, 100°C 

Br CN 

INT-I8B,HK,M INT-110 

10241] To a round-bottom flask purged and maintained with an inert atmosphere of 

nitrogen was added 4-bromoaminoindanol INT-18 (1 equiv), Zn(CN)2 (0.60 equiv), 

Pd(PPh)4 (0.10 equiv), and NMP (DMF on the scheme) (0.4 M). The resulting slurry was 

stirred overnight at 95 °C. The reaction slurry was cooled and extracted with 3 x ethyl 

acetate. The combined organic layers were washed with 3 x brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (1:1) providing the 4-cyano substituted aminoindanols 

INT-I10.  

[0242] The following intermediates are made by applying the above procedures to the 

appropriate starting 4-bromo aminoindanols: 

NHBoc 

N' N 

a *CI- I 

CN CN 

INT-110A INT-110B 
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Scheme 3: 
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10243 Step A: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added 4-bromoarninoindanol INT-18B (or INT-I8H) (1 equiv), 

CH2C2 (0.25 M), and inidazole (3 equiv). This was followed by the addition of TBSCl (1.5 

equiv) in several batches at 0 °C. The resulting slurry was stirred overnight at room 

temperature. The reaction was quenched by the addition of1H20 and extracted with 3 x ethyl 

acetate. The organic layers were combined, washed with I x brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1/10) providing the TBS-protected 

intermediates.  

102441 Step B: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added the TBS-proected aminoindanol (1 equiv), Cs2CO3 (3 

equiv), and methanol (8 equiv). A solution of 3rd Generation BrettPhos precatalyst (0.05 

equiv) in dioxane (0.5 M) was added. The resulting slurry was stirred for 2 h at 60 °C in an 

oil bath. The reaction was quenched by the addition of 1-120 and extracted with 3 x ethyl 

acetate. The organic layers were combined, washed with I x brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1/5) providing the 4-methoxy 

substituted aminoindanol TBS-ethers.  
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[02451 Step C: To a round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added 4-methoxy substituted aminoindanol TBS-ether (I equiv) 

and tetrahydrofuran (0.5 M). TBAF (1.5 equiv, IM THF solution) was added and the 

resulting solution stirred for I h at room temperature. The reaction slurry was diluted with 

1:1 EtOAc:EtO and washed with 3 xH1-0. The mixture was dried over anhydrous sodium 

sulfate, filtered, and concentrated under vacuum. The residue was applied onto a silica gel 

column with ethyl acetate/petroleum ether (1/1) providing 4-methoxy substituted 

aminoindanols INT-IlIA and B.  

General Scheme for Monomer Synthesis: 

RI 9, H 

NN-o3 ONN CF3 2 R3 

NHO?~ H0 RI 

C1 INT-L6 

PPh 3 DIAD, THF, 40 °C R4 /N 
C1 

INT-18 Step A INT-M1 

3M a0(q) I 

MeOH, 60C R4  N N 

StepB CI 
INT-M2 

[0246] Step A: To a round-bottom flask was added aminoindanol INT-18 (1 equiv) and 

tetrahydrofuran (0.2 M), followed by the addition of phenol linker INT-L6 (1.1 equiv) and 

heating to 40 °C. To this slurry was added PPh 3 (2 equiv) and DIAD (1.5 equiv). The 

resulting solution was stirred for 1.5h at 40 °C. The resulting mixture was concentrated 

under vacuum and diluted with CH2Cl2. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (1:1) providing indane monomer INT-MI.  

[0247] Step B: To a round-bottom flask was added indane monomer iNT-Mi (1 equiv), 

methanol (0.1 M), and sodium hydroxide (3 Maq, 3 equiv). The resulting solution was 

stirred for 1.5 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted 

with CH2C2. The residue was applied onto a silica gel column with ethyl acetate (100%) 

providingindane amine monomer INT-M2.  
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1!02481 The following intermediates are made by applying the above procedures to the 

appropriate starting aminoindatiol-s INT-18 and linkers INT-,6: 

NHBoc NHBoc

2" 0 

CI ,NO O NH   Ci \ /N 
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[0249] To a round-bottom flask was added INT-M2 (1 equiv), N,N-dimethyformamide 

(DMF, 0.12 M), and 1,4-diisocyanatobutane (0.40 equiv). The resulting solution was stirred 

for 2 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted with 

CH2C2. The residue was applied onto a silica gel column with chloroform/methanol (10:1) 

providing the desired dimer Product 1. Final products were purified by Preparative HPLC 

with the following conditions: Column, XBridge C18 OBD Preparative Column, 19*250 

im mobile phase, water (0.05%TFA) and CH3CN (10.0%C-3CN up to 70.0% in 8min); 

Detector, UV 254 nim The final products were generally isolated as the TFA salts or 

exchanged to the hydrochloride salts.  

General Scheme for Deprotection of Dimers: 

R2NR3 

'0 
Boc-Protected TFA H4 

Dimers HN H,, 0 O 
cH~c2  0H 0 H H0- J 

ci 
Dimer Product 1 ,N-.R2 

102501 To a round-bottom flask was added Boc-protected dimers (1 equiv) and 3:1 

CH2Cl2:TFA (-0.05 M). The resulting solution was stirred for 2 h at room temperature. The 

resulting mixture was concentrated under vacuum. The crude product was purified by 

Preparative HPLC with the following conditions: Column, XBridge C18 OBD Preparative 

Column, 19*250 mm mobile phase, water (0.05% TFA) and CH3CN (10.0% CH3CN up to 

70.0%in 8 min); Detector, UV 254 nm. The final dimer Products I were generally isolated 

as the TFA salts or exchanged to the hydrochloride salts.  
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Example 1: 1-[242-2-[(4-[[(1S,2S.)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3

dihydro-1H-inden-1-yloxy-3-methylbenzene)suifonamidolethoxvjethoxy)etv1-3-[4

([[2-(2-12-(4-/[(1,2S)-2-[(3 R)-3-amin opiperidin -1-yI]-4,6-dichloro-2,3-dihydro-1H

inden-1-y~loAxy-3-inethylbenzene)suifoniamidoJethoxyjethoAy)ethyl] 

carbamoylJanino)butyllurea 

NH2 

0o J2 TFA 

H H H nC 

C O N O N  

Exarnpe 

(N 

H2N 

[0251] Prepared according to the General Scheme above from INT-M2A. Purification 

by preparative HPLC with the following conditions: Column, XBridge Shield RPI8 OBD 

Column, 19*250rm, 10um; mobile phase, water (0.05% HCl) and CH3CN (26.0% CH3CN 

up to 47.0% in 8 min); Detector, UV 254 nm. This resulted in 695.3 mg (38%) of the title 

compound as alightyellow solid. MS(mz): 1343.4[MHI]+. H NMR(Methanol-d4,400 

MHz) 6 7.74 (s, 2H), 7.82 (d,,J= 8.4Hz,2H), 7.49 (tJ= 8.4Hz, 4H), 712 (s. 2H), 631 (s, 

2H), 4.01 (s. 2H), 3.68-3.42 (in, 20H), 3.33-3.29 (m, 6H), 3.28-3.00 (in, 12H), 2.85 (s, 4H), 

2.26 (s 61-1), 2.01 (s 41-1),1.82 (s, 2H), 1.67 (d,J:::: 9.6 I-z, 2H), 1.50 (s, 2H).  

Example 3-12-(2-2-(4-[(1S,2S.)2-(3R-3-Ainopiperidin-1-yl-4,6-dichloro-2,3

dihydro-1H-in den-1-yIox-3-fluorobenzene)suifonamidoethoxvI ethoxy)ehylj-1-[4

([[242-2-(4-[[(IS,2S)-2-[(3R)-3-aninopiperidin-1-y11-4,6-dichloro-2,3-divdro-III

inden-I-yJoxyJ-3

Jiuorobenzene)sulfitanmidoJethoxyjjethioxy)ethyJlcarbamoyllanino)buty~lurea, 

bis(trifluoroacetic acid) 

NH

N F 
02 TFA 

.4 N N 
0 H H 0 CI 

Example F 

H2 N 
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[0252]j Prepared according to the General Scheme above from INT-M2B by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XSelect CSH Preparative C18 OBD Column, 19*150mm, 5um; mobile 

phase, water (0.05% TFA) and CH3CN (15% CH3CN up to 45% in 8 min); Detector, UV 

254 nm. This resulted in 192.6 mg (56%) of the title compound as a white solid. MS (nz): 

1351 [M+H]. H NMR (Methanol-d4, 400 MHz) 6 8.50 (s, 2H), 7.76 - 7.56 (in, 6H), 7.45 

(d, J= 1.7-z, 21-1), 7.20 (d,J= 1.7 Hz, 21-), 6.01 (d, J= 5.2 Hz, 21-1), 3.71 (td,J= 7.1, 5.1 

Hz, 2H), 3.62 - 3.46 (m, 16H), 3.31 - 3,17 (m, 6H), 3.09 (dd, J= 6.2, 4.3 Hz, 81). 2.99 (dd, 

J= 16.8, 6.8 Hz, 2H), 2.88 (d,J= 11.4 Hz, 2H), 2.65 (s, 2H), 2.60 - 2.48 (m, 4H), 1.97 

1.87 (in, 2H). 1.87 - 1.77 (in, 2H), 1.68 -- 1.42 (m, 8H).  

Exarnple 3: 3-[2-(2-[2-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperidin-1-yl-6-chloro-4-methyl

2,3-dihydro-1H-inden-1-yljo~xyJbenzene)sufinamidojethoxw] ethoxy)ethyl]-1-[4-([[2-(2 

I2-I(4-[[(IS,2S)-2-[(3R)-3-aminopiperidin-1-vl-6-cioro-4-inethyl-2,3-divdro-III

ideni-l-yloxybenzene)sulfonamidoetoxyI ethoxy)ethyrlcarbanoylamino)butylurea 

N H2 

C:, H H 0 H 0 

N 
O 

Example 3 

H2N 

[0253] Prepared according to the General Scheme above from INT-M2C by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (10.0% C-3CN up to 70.0% in 8 min); Detector, UV 

254 nm. This resulted in 42.3 mg (26%) of the title compound as a white solid. MS (n): 

1273 [M+H]' `H NMR (Methanol-d4,400 MHz) 6 7.91 - 7.83 (m, 4H), 732 - 7.25 (m, 

411), 7.18 (d, J= 1.7 Hz, 2H), 7.00 (d, J= 1.7 Hz, 2H), 6.00 (s, 21H), 3.68 (s 2H). 3.61 -- 3.46 

(i, 161-1), 3.38 (s, 111), 3.27 (d,J= 5.4 Hz, 31-), 3.19 (d,J= 17.9 Hz, 4H), 3.09 (d,J= 5.2 

Hz, 811), 2.93 (s, 41), 2.78 (s. 21H),2.63 (s, 4H), 2.30 (s, 61), 1,92 (s, 311),1.86 (s, 1H), 1.69 

(s, 3H), 1.59 (d.,J= 10.3 Hz, 2H), 1.50 - 1.42 (m,4H).  
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Example 4: 3-[242-2-[(4-[[(S,2)-2-[(3R)-3-Aninopiperidin--yl]-6-chloro-4-yVano

2,3-dihydro-1H-inden-1-yJloxylbenzeie)silfonanidoethoxyjethoxy)ethyJl-1-[4-(/i2j2

[2-[(4-|J(1S,2S)-2-(3R)-3-eaiinopiperidi-1-ylJ-6-chloro-4-cyano-2,3-dihydro-1H-inden

1-y1oxybeizene) sulfonainidolethoxvlethoxy)ethvlJcarbamoyllainiwo)bityllurea; 

his(trifluoroacetic acid) 

NHl 2 

N -2 TFA 

0f o 
-- -H~ H *.H o Cl G_-N 

NN 0 .O'301CN 

C1 0 
Example 4 

Hj2N 

[0254] Prepared according to the General Scheme above from INT-M2D by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um mobile 

phase, water (0.05% TFA) and CH3CN (25.0% Cb3CN up to 45.0% in 8 min); Detector, UV 

254nm. This resulted in 143.9 mg (71%) of the title compound as a white solid. MS(mz): 

1296[M+H]'. HNMR(Methanol-d4,400 MHz) 6 7.85 (d,J= 8.6Hz, 4H), 7.75 (d,,J= 

1.9HLz,21-), 7.47(d,J= 1.8-lz,21-),7.29(dJ= 8.7Hz.41-),6.02 (d,J= 5.51-z, 2H),3.72 

(d,.J:=6.5Hz, 2H), 3.59-3.42(m, 161H),3.41 -3.29(m, iH), 3.24(d, J=5.4Hz, 311),3.20 

-2.99(m,iiH),2.89(d,,J=11.5Hz,2H),266-2..52 (m,7H),1.87(s, 4H),1.44 (s,4H).  

Example 5: 3-[2-(2-12-I(4-II(IS,2S)-2-[(3R)-3-Amninopiperidin-1-ylv-6-clloro-4

mnethoxy-2,3-dihydro-iIR-inden-J-yloxylbenzenle)sulfornamnidolethoxylethox)ethtyi/-1

14-([[2(2-[2-[(4-IJ(IS,2S)-2-[(3R)-3-amninopiperidin-1-yI]-6-chloro-4-mnehoxy-2,3

dihvdro-1H-inden-1

ylloxylbenzeie)suifonamidolethoyj]ethoj)ethylcarbamoyllamino)butvlurea; 

his(trifluoroacetic acid) 
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NH 

WN -2TFA 

ci 
H H 

H   \ OMe 

MeO\ C' H H H 

Example 5 

H 2N 

[0255] Prepared according to the General Scheme above from INT-M2E by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (18.0% CH3CN up to 32.0% in 8 min); Detector, UV 

254 nm. This resulted in 227.2 mg (74%) of the title compound as a white solid. MS (mlz): 

135[M+-H]*. ' HNMR(Methanol-d4,400MI-lz)67.88(d, J= 8.3-lz,41)7.34 -- 7.26 (m, 

4H),6.96(s,2H),6.77 (s,21H),6.09(d,.J= :19.2Hz,21H),.3.86(s,611),.3.61- 3.46(n, 17H), 

3.42 (s, 2H), 3.28 (t, J= 5.4 Hz, 4H), 3.13 - 3.04 (in, 8H), 2.72 (s, 6H), 1.96 (s. 4H), 1.74 

(s, 2H), 1.61 (s, 2H), 1.50 --- 1.42 (m, 4H).  

Example 6:-2-2-2-(4-(S2S)-2-(3R)-3-Aminpiperidin-1-y-6-chloro-4-fluoro

2,3-dihydro-IH-inden1-vllox]v-3-methylbenzenie)sulfornainidoethxyethoxy)ethyl]-3

[4-([[2-(2-[2-[(4-[[(1S,2)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-fluoro-2,3-dihydro

1H-inden-I-yljoxy]-3

methylbenzene)sulfonainidoethxvethoxy)etlvllcarbanoyllamino)butyilurea 

NH 2 

\ ) 

H 1 H H p, H 

F y N O N N N_N 0'Ng

C H 6H H 0 

Example 6 r v..  

H2N 

[0256] Prepared according to the General Scheme above from INT-M2F by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column. XBridge C18 OBD Preparative Column, 19*250 mm; mobile phase, 

water (0.05% Ci) and CH-ICN (34% CH3CN up to 54% in 8 min); Detector, UV 254 nm.  
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Thisresutedin168.1mg(51%) of the titled compound as a light yellow solid. MS(rnz) 

1311.45 [M+H]. 1-1 NMR (Methanol-4, 400 MHz) 6 7.85 (d,:::: 2.4 Hz, 2H), 7.82 (s, 

2H), 7.55 (dJ= 8.8 Hz, 2H), 7.27 (dJ= 8.4 Hz, 2H), 6.91 (s, 2H), 6.77 (d,3]= 6.4 Hz, 2H), 

4.54 (d, J= 6.8 Hz, 2H), 3.89-3.70 (m, 8H), 3.57-3.49 (m, 17H), 3.31-3.23 (m, 10H), 3.18

3.08 (m, 911), 2.30 (s, 611), 2.19-2.07 (m, 61-), 1.75 (s, 211), 1.48 (s, 41-).  

Example 7: 3-12-(2-[2-[(4-|(1S,2S)-2-(3R)-3-4mninopiperidi-1-yl]-6-chtoro-4-netyl

2,3-dihydro-1H-inden-1-vioxyj-3-inethylbenzene)sulfiiaimidoetoxyfetoxy)ethyl-1

[4-([[22-2-(4-[[(J,2)-2-[(3R)-3-aninopiperidin-I-yl]-6-chloro-4-nethyl-2,3

lihydro-1H-inen-1-ywllxy]-3-inethylbenzeiie)sulfonamido] 

etlxvletloxv)ettvllcarbanoyllamiino)buityl urea 

NH 

cl 

S eN N, O N 

Exampole 7 

H 2N 

[02571 Prepared according to the General Scheme above from INT-M2G by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XSelect CSI-1 Preparative CI8 OBD Column, 19*150 mm, 5um; mobile 

phase, water (0.05%TFA)' and CHCN (16.0% CH3CN up to 40.0% in8min); Detector, UV 

254 nm. This resulted in 157 mg (52%) of the title compound as a white solid. MS (nz): 

1301 [M+1-]. 1- NMR (Methanol-d4, 400 MHz) 6 7.77 (d, J:::: 9.0 Hz, 21-). 7.70 (s, 21-1), 

7.44 (d,J= J85 1z, 211), 7.18 (s, 21-1), 6.97 (d,J:= 6.5 -1z, 21H),3.28 (t, J:= 5.4 Hz, 6H), 3.08 

(dt,3 = 10.9, 5.5 Hz, IOH), 2.94 (s, 4H), 2.73 (s, 5H), 3.61 - 3.46 (i, 16H), 227 (d, = 22.7 

Hz, 13H), 1.95 (s, 5H), 1.67 (d, J= 49.5 Hz, 5H), 1.50 --- 1.42 (m, 4H).  

E example 8:3--(-2(4[(,2)2(3)3Aippedi--]--ho--ca

2,3-dihydro-JH-inden-1-yloxy-3-nethvlbenzene)sulftinamidolethoxyethoxy)ehyl-1

[4-([[2-(2-12-I(4-[[(IS,2S)-2-[(3R)-3-aminopiperidin-1-vl-6-clhloro-4-cyano-2,3-dihydro

1H-inden--yJoy]-3-methylbenzene) 

sulfonamnidoletloxyletloxy)ethyllcarbamoyllamino)butylJurea; bis(trifluoroacetic acid) 
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N H2 

N 2TFA 
0 

Os CI ~)$3F H H O l CN 

H HH H 

Example 8 

H2N 

[0258] Prepared according to the General Scheme above from INT-M2H by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (24.0% CH3CN up to 41.0% in 7 min); Detector, UV 

254 nm. This resulted in 30.1 mg (25%) of the title compound as a white solid. MS (nz): 

661.7 [M/2-*. 1 NMR (Methanol-c4, 400 11Hz) 6 7.81 --- 7.68 (in, 61-1), 7.50 -- 7.42 (im, 

411), 6.08 (d, J 6.6 liz, 211), 3.78 (d, J 8.2 Hz, 211), 3.53 (dtd,.J= 22.6 5.4 2.5 Hz, 16H), 

3.45 - 3.33 (in. 6H), 3.27 (d,3 = 5.5 Hz, 3H), 3.18 (d, = 7.6 Hz, 2H), 3.13 - 3.02 (m, 8H), 

2.92 (s, 2H), 2.66 (d, J= 27.7 Hz, 6H), 2.25 (s, 6H), 1.83 (s, 4H), 1.69- 1.55 (in, 4H), 1.46 

(p,J=: 3.2 Hz, 41-1).  

Example 9: 3-j2-(2-[2-[(4-1[(1S,2S)-2-1(3R)-3-4miiopiperidi-1-ylj-6-chloro-4

nethoxy-2,3-diltydro-1I--indeii-1-ylJoxy/-3-nethylbenzene)sulfonamiidol 

ethoxy/ethoxy)ethyl]-1I-[4-([[2-(2-[2-[(4-[(IS,2S)-2-[(3R)-3-aminowpieridin-1-yl-6

chloro-4-nethoxy-2,3-dihydro-1H-inden-1-yloxjy-3

methylbenzeie)sulfinidolethoxylethoxy)ethyllcarbanoylJamino) butylurea; 

bis(trifluoroacetic acid) 

NH 2 

N +2 TFA 

N.ONN ' N N ON M H H 
, O C Cl C) H '12"1 

Example 9(o 

H2N 

102591 Prepared according to the General Scheme above from INT-M2J by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 
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conditions: Column, XBridge C18 OBD Preparative Column,19*250 mm, 5 un; mobile 

phase, water (0.05% TFA) and CH3CN (30.0%CH3CN up to 38.0% in 12 min); Detector, 

UV 254 m. 'This resulted in 19.5 mg (13%) of the title compound as a white solid. MS 

(nz): 1334 [M+H]*. 'HNMR (Methanol-d4, 400 MHz) 6 7.81-- 7.73 (m, 2H), 7.70 (dd,J 

= 2.4, 1.0 Hz, 2H), 7.43 (d, J: 8.7 Hz, 2-), 6.94 (dJ= 1.6 Hz, 211), 6.75 (d, J= 1.5 Hz, 

21), 603 (d, J= 5.4 Hz, 2H), 3.86 (s, 6H), 3.75 - 3.67 (m, 2H), 3.61 - 3.46 (in, 15H), 338 

(dd,1 = 7.9, 4. Hz, 2H), 332 - 3.16 (n 5H), 3.08 (dt, J= 11.0, 5.7 Hz, 8H), 2.98 (d, J= 

11.5 Hz, 2H), 2.92 -- 2.78 (m, 4H), 2.71 -- 2.62 (m, 4H), 2.24 (s, 6H)., 1.93 (s, 4H), 1.86 (s, 

211), 1.70 (s, 211), 1.59 (s, 211), 1.50 - 1.42 (m, 41H).  

Example 10: 3-[2-(2-/2-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperidin-1-yl-6-cloro-4-methyl

2,3-dildro-11-inden-1-ylloxyl-3-fluoro benzene)suifonamidoethoxylelioxy)ethII-1

dikvdro-1H-inden-1-yljoxy-3

flulorobenzene)sulfimanidotethoxyethoxy)ethyllcarbamoylanino)butyllurea; 

his(trifluoroacetic acid) 

NH2 

N F 2 TFA 

H - C 

Example 10 F 

10260] Prepared according to the General Scheme above from INT-M2K by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 un; mobile 

phase, water (0.05%-TFA) and CH3CN (29.0% CH3CN up to 33.0% in 10 min); Detector, 

UV 254 nm. This resulted in 302.6 mg (59%) of the title compound as a white solid. MS 

(m z): 1309 [M+H]*. 'H NMR (Methanol-d4, 400 MHz) 5777 - 7.55 (n 6H), 7.21 (dJ 

= 1.8 Hz, 2H), 7.00 (d, J= 1.8 Hz, 2H), 6.15 (s, 2H), 4.89 (s, 2H), 3.89 (s. 2H), 3.62 -- 3.46 

(i, 15H), 3.41 (s, 3H), 3.28 (t, J= 5.4 Hz, 4H), 3.10 (q, J= 5.4 Iz, 811),3.03 -- 2.94 (in, 

3H-),2.73 (s. 41H),2.31 (s. 51H),1.98 (s. 21H). 192 (s, 1H). 1.74 (s, 21H), 1.60 (d,J= 10.8 Hz, 

2H), 1.50 - 1.42 (m, 4H).  
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Example 11:3-2-2-2-(4-[[(S2S)-6Cloro-2-(dimethylamino)4-meth-2,3-ihydro

IH-inden-1-ylloxybenzene)sufonmidojethoxyethoxy) ethyl]-1-[4-(2-(2-[2-[(4

[[(JS,2S)-6-chloro-2-(dimnethtylamin)-4-methyl-2,3-dihtydro-1H-nden-1

ylJoxy/benzene)sulfotnamidoethoxyJethoxy)ethylcarbamoylamiiio)butylIIurea; 

his(trifluoroacetic acid) 

N/ 2TFA 
0

O C1 

S O N ,N, -ON 

C1 
Example 11 

[0261] Prepared according to the General Scheme above from INT-M2L by dimer 

formation. Purificationbypreparative HPLC with the following conditions: Column, 

XSelect CS- Preparative C18 OBD Column, 19*150 mm 5 urn; mobile phase, water 

(0.05% TFA) and CH3CN (25.0% CH3CN up to 32.0% in 12 min); Detector, UV 254 nm.  

This resulted in 278.8 mg (21%) of the title compound as white solid. MS(inz): 1163.45) 

IM-1-1-1. 1HNMR(Methanol-d4,400 MHz)67.96-- 7.88(i,41-),7.39- 7.30 (m, 41-), 

7.26(s,2-),6.98(s,2H),6.39(d, J= 6.7 Hz,.2H),4.35(qJ= 8.1-Hz,21H),3 362 - 345(i, 

18H), 3.27 (tJ= 5.4 Hz, 4H), 3.18 - 3.01 (m, 22H), 2.33 (s, 6H), 1.45 (p, J= 3.4 Hz, 4H).  

Example 12: 3-[2-(2-[2-[(4-[[(IS,2)-6-Chlro-4-cyano-2-(dimetylamino)-2,3-dihydro

IH-inden-1-yllovlbenzene)sulfonamidoethxylethx)ethyl]-14-(12-2-2-(4

|I(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

ylfoxybenzene)suifonaidolethoxyJethoxyethty1carbamoy] amino)butyllurea; 

his(trifluoroacetic acid) 

2 TFA 

00 
p H H H- r - CON 

S O,- N~N N-. A .O/9 N O 

Example 12 

[0262] Prepared according to the General Scheme above from INT-M2M by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 
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TFA) and CH3CN (25% C-3CN up to 45% in 9 mm); Detector, UV 254 nm. This resulted 

in 165.8 mg (41%) of the title compound as a white solid. MS (nz): 1185 [M+H]. 'TH 

NMR (Methanol-d4, 400 MHz) 6 7.98 - 7.86(m, 6H), 745 (s, 2H), 7.43 - 7.34 (m, 4H), 

6.48 (s, IH), 4.50 (q, J= 8.0 Hz, 2H), 3.79 (dd, J= 16.6,8.4 Hz, 2H), 3.61 3.37 (m, 18H), 

3.27 (t, J:: 5.4 Hz, 31-), 3.07 (d, J: 12.7 Hz, 201-), 1.50 -- 1.42 (m, 41-).  

Example 13:-2[-(-|(S2)6Clr--(iehlmn)4(ti urmty) 

2,3-dihydro-1H-inden-1-vloxyJbenzene)suffonainidolethoxvletitov)ethvl/-14-([[2-(2

[2-[(4-[[(I,2)-6-chloro-2-(dinethylamino)-4-(trifluoroinethyl)-2,3-dilivdro-1-I-inden

1-yljoxyjbenzeie)silfonainidoJethoxy/ethoxy)ethyllcarbamoyl amino)butyljurea 

F OS. O N NF. 3N A , 

Example 13 

102631 Prepared according to the General Scheme above from INT-M2N by dimer 

formation. Purification by preparative I-IPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm; mobile phase, water (10 minol/L 

NH4HCO3) and CH3CN (80.0% CH3CN up to 90.0% in 10 min); Detector, UV 254 nm.This 

resulted in 41.6 mg (7%) of the title compound as a white solid. IS (in): 1371.2 

[M-100]'. 'H NMR(Metihanol-d4,400 MHz)6S 8.01(s, 2H),7.91-7.88(n, 411),7.38-7.33 

(m,6H),5.97(d,J=5.6Hz,2H), 3.71(q, J= 8.0Hz,2H),3.60-3.50(n, 19H),3.33-3.26 

(m, 5H), 3.12-3.08 (in, 8H), 2.37 (s. 12H), 1.50-1.31 (m, 5H).  

Example 14: I-[2-(2-[2-[(4-[[(1S,2S)-6-Chlor-2-(dinethylamnino)-4-(trfluoronethoxy)

2,3-dihydro-1H-inden-1-yJloxylhenzene)suiifonainidoJethoxyjethoxj)ethyJl-3-[4-(f2-(2

[2-[(4-[[(IS,2S)-6-clloro-2-(dimethylanino)-4-(trfluoromethoxv)-2,3-dihydro-1H

inden-I-yloxybenzene)sulfonanidojethox y] ethoxy)ethylcarbamoylfamino)butylurea 

N 
0 

YF CC 
Ci O~ 

K .CN N# NN'i 
HH H ,N- 

ci 0 

Example 14 
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[02641 Prepared according to the General Scheme above from INT-M20 by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (10 

inmol/L NH4HCO3) and CH3CN (80.0% CH3CN up to 90.0% in 10 min); Detector, UV 254 

nm. This resulted in 26.5 mg (13%) of the title compound as a white solid. MS (nz): 

1403.15[M+100+. l-H NMR (Methanol-d4, 400 MHz) 6 7.87 (d, J= 8.8 Hz, 4H), 7.61 (s, 

2H),7.32 (d,J=8.8Hz,4H),7.19(s, 2H),5.97(d,J=6.0Hzl,2H),3.93 (qJ=8.1Hz,2H), 

3.57-3.47 (in, 191-1), 3.30 (s, 61-). 3.15-3.05 (in, 911), 2.34 (s, 12H), 1.47 (s, 41-). 1 9F NMR 

(Methanol-d4, 376 MHz) : 76.92 (s, 6F).  

Example 15: 3-2-(2-I2-I(4-[[(1S,2S,)-6-Chloro-2-(dimethylamnino)-4-nethox-2.3

dihydro-1H-inden-1-ylloxylbenzene)sulfonamidoethoxyethoxy)ethyI-1-4-([2-2-2

[(4-t[(iS,2S)-6-chloro-2-(dinethylainino)-4-netloxy-2,3-dihydro-IH-inden-I

yIfoxv~benzene)sulfonamido ethoxyvethox)ethlrvcarbanoylainio)hutylurea; 

his(trifluoroacetic acid) 

•2 TFA 

'N H Me \ H H H ,ri 
011 

Example 15 

[0265] Prepared according to the General Scheme above from INT-M2P by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XSelect CSH Preparative C18 OBD Column, 19*150 mm, 5um; mobile phase, water (0.05% 

TFA) and CH3CN (24.0% CH3CN up to 33.0% in 10 min); Detector, UV 254 nm. This 

resulted in 159.1 ing (34%) of the title compound as a white solid. MS (nz): 1195 [M+H] .  

H NMR (Methanol-d4,400 MHz) 7.96 - 7.88 (in, 4H), 7.38 - 7.31 (i, 4H), 7.04 (d, J= 

1.5 Hz, 2H), 6.76 (s, 2H), 6.36 (d, J= 6.6 Hz, 2H), 4.91 (d, J= 10.0 Hz, 4H), 4.42 --- 4.31 

(m, 2H), 3.89 (s, 61-), 3.61 -- 3.46 (m, 17H), 3.28 (t,J:= 5.4 Hz, 41-), 3.13- 3.00 (in, 21H), 

1,45 (s. 51).  

Example 16: 3-22-2-(4-[(S,2)-6-Choro-2-dimetyamino)-4-fluoro-2,3-dihydro

1H--inden--yloxy]-3-methylbenzene)sulftamidojethoxyjethoxy)ethyll-1-[4-([[2-(2-[2
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[(4-[[(1S,2S)-6-chloro-2-(dinethylamino)-4-fluoro-2,3-diihydro-1H-inden--vloxvI-3

methyIbenzene)sulfonamidoletxyethoxy)ethylIcarbanoyllainoi) butylurea 

* 0 
0 H H H n l 

N N N I NN "N O -
F- H H H 

00 
Example 16 

[0266] Prepared according to the General Scheme above from INT-M2Q by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridgePreparativeOBDC18 Column, 19*250mm, 5um; mobile phase, water (0.05%1C ) 

and CH3CN (20% CH3CN ip to 50.0% in 8 min); Detector, UV 254 nim, This resulted in 

255 mg (29%) of the title compound as awhite solid. MS (mz):1201.35 [M+H]t IH NMR 

(Methanol-d4, 400 MHz) 6 7.84 (qJ= 3.6 Hz, .2H), 7.77 (d, J= 1.6 I-Iz, 2-1). 7.52 (d, J= 

8.8 Hz, 2H), 7.30 (q J=3.21 Hz, 21). 6.99 (s, 211), 6.59 (d,.= 6.8 Hz,2H), 4.54-4.48 (in, 

2H), 3.73 (q,,J= 8.4 Hz, 2H), 3.62-3.51(m, 16H), 3.51-3.35 (m. 4H), 3.34-3.33(m, 2H), 

3.30 (s, 4H), 3.17-2.92 (in, 16H), 2.36-2.33 (in, 6H), 1.53 (s, IH).  

Example 17:3-2-(2-2-(4-[[(1S,2S)-6-Cloro-2-(dimethylamino)-4-methy-2,3-dihydro

1H-inden-1-yIJoxy-3-methyl benzene)siulfonianidolethxvjethox y)ethy-I-[4-(|2-(2-j2

[(4-[[(IS,2S)-6-clloro-2-(dinethylamino)-4-inethyl-2,3-dihvdro-111-inden-1-yloxvl-3

methylbenzene)sulfoinidoethoxyethoxy)ethyllearbimoyljantino)butyl/urea 

9 -1 

H. H H ' 

Example 17 

[0267] Prepared according to the General Scheme above from INT-M2R by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge Preparative C18 OBD Column, 19*150 tmm, 5um; mobile phase, water (0.05% 

NH40H) and CH3CN (5.0% CH-CN up to 70.0%in miin, up to 77.0% in 6 min); Detector, 

UV 254/220nim.This resulted in 109.9 mg (12%) of the title compound as a white solid. MS 

(nlz): 1191 [M+H]*. 'H NMR (Methanol-d4, 400 MHz) 6 7.80 --- 7.67 (in, 4H), 7.40 (d,J 

8.7 I-Iz, 211), 7.17 --- 7.12 (in, 21-1), 6.93 (d, J= 1.8 -Iz, .2H), 5.91 (d, J= 6.1 Hz, 2-1). 3.61 
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- 3.37 (in, 1911) 3.32 -- 3.15 (im, 611), 3.08 (dt J:::14.5, 5.7 Iz, 811). 2.79 (dd, J= 15.9, 7.9 

Hz, 2H), 2.45 - 2.13 (in, 251), 1.47 (p, J= 33 Hz, 41H).  

Example 18: 3-2-(2-12-I(4-[(1S,2S)-6-Choro-4-cyano-2-(dimetykvlamino)-2,3-dihydro

1Hi-inden-1-ylJoxy-3-nethylbenzene)sulfonamidoletioxylethoxy)ethvI-J1-[4-([[2-(2-[2

[(4-t[(iS,2S)-6-chloro-4-cano-2-diethyain)2,3-dihydro-1H-inden-1-yloxy-3

nethvlbenzene)sulfonanidolethoxylethoxy) ethyIJcirbamoyllamhino)buylurea; 

his(trifluoroacetic acid) 

2 TFA 

C1 

NN NN C 
NC 'HH H 

C1 0 

Example 18 

[0268] Prepared according to the General Scheme above from INT-M2S by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XSelect CSH Preparative C18 OBD Column, 19*150mm, 5um; mobile phase, water (0.05% 

TFA) andCH3CN (22.0% CI-CN up to 38.0% in 8 min); Detector, UV 254 nim. This 

resulted in 75.8 mg (24%) of the title compound as a white solid. MS (m z): 1213[M+H]+.  

H NMR (Methanol-d4, 300 MHz) 5 7.94 - 7.75 (m, 6H), 7.56 - 7.39 (i, 4H), 6.54 (d, J= 

6.7 liz, 21-). 4.64 --- 4.49 (Im, 21-1), 3.84 (dd, J= 16.7, 8.5 z, 21-). 3.65 --- 3.39 (m, 181-1). 3.29 

(d, J= 5.4 Hz, 3H), 3.16 - 3.05 (in, 21H), 2.34 (s, 61), 1.54 - 143 (in, 4H).  

Example 19:3-2-(2-2-(4-||(1S,2S)-6-Choro-2-diethyaino)-4-trfluoroetyl)

2,3-dihydro-1H-inden-1-vloxyj-3-inethylbenzene)sulfiiamidolethoxylethoxy)ethyl1-1

[4-([[2-(2-[2-[(4-[(S,2S)-6-chloro-2-dimnethylamino)-4-(trifluoromnethyl)-2,-dihydro

1H-inden-1-yJoxy-3

inethylbeiizene)sulfinamidolethoxyJethoxy)ethyllcarlbamnoylJamino)butyl/urea 

O, C 
IH H H 0 

F3 C-S\. .O 

Example 19 
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[02691 Prepared according to the General Scheme above from INT-M2T by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge Preparative C18 OBD Column, 19*150 mm. 5um; mobile phase, water (10 mmoi/L 

NH4HCO3) and CH3CN (75% CH3CN up to 80% in 8 min); Detector, UV 220nm. This 

resultedin42.5mg(16%) of the title compound as a white solid. MS (iz): 1399.36 

[M+100]+. IH NMR (Methanol-d4,400 MHz) 6 8.00 (d,J::: 1.6 Hz, 2H), 7.80 (d, J:: 2.0 

Hz,2H), 7.78(d,J= 2.0Hz, 2H),7.49(d.,J= 8.8Hz, 2H),7.34(s,2H),5.98(d, J=5.6Hzl 

21), 3.75 (q, J= 8.0 HLz, 21-), 3.59-3.50 (m 181-),3.33-3.26 (m, 8H), 3.12-3.07 (m, 811), 

2.38 (s, 121H), 1.49 (s, 41), 1.31 (s, 11H). F NMR (Methanol-d4, 400 MHz) 6: -76.94 (s, 

6F).  

Example 20: -[2-(2-12-[(4-[[(IS,2S.)-6-Chloro-2-(dinethylamino)-4-(trifluoroinetloxy)

2,3-dihydro-IH-inden-yloxy-3-methylbenzene)sulfonaidoethxyjethxy)etl-3

14-(1|2-(2-[2-[(4-||(1S,2S)-6-chloro-2-(dimetItvlanino)-4-(trifluoromnethoxy)-2,3-dihydro

1H-inden-1-ylloxy]-3

nethyIbenzene)sulfonamidofetoxy-etloxy)etlirIlcarbanoylamiino)buntyllurea 

/,H H O ,' \-OCF, 

F3CC H H H 

Example 20 

[0270] Prepared according to the General Scheme above from INT-M2U by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (10 

mmol/L, NH4HCO3) and CH3CN (hold 90.0% CH3CN in 10 min); Detector, UV 254 ni.  

This resulted in 64.5 mg (39%) of the title compound as awhite solid. MS (Iz): 1431.30 

[M+100]+. IHNMR(Methanol-d4, 400 MHz) 6 7.80 (d,J= 2.4Hz, 2H), 7.78 (s, 2H), 7.63 

(s, 21-), 7.48 (d, J:=: 8.8 Hz, 2-). 7.19 (s 21-1), 6.01 (d, J= 6.0 Hz, 21-1), 3.63-3.60 (m. 41-1), 

3.59-3.50 (m, 14H), 3.38-3.33 (m, 4H), 3.32-3.30 (m, 4H), 3.19-3.12 (m, 4H), 3.10-3.07(m, 

4H), 2.97 (qJ= 7.8 Hz, 2H), 2.37 (s, 12H), 2.28 (s, 6H), 1.49 (s, 4H).  

9F NMR (Methanol-d4, 376 MHz) 6:-75.47 (s, 6F).  

183



WO 2018/129552 PCT/US2018/013020 

Example 21:3-2-(2-2-(4-(S,2S-6-Choro-2-(dimetyamino)-4-methoxy-2,3

dihiydro1--inden--.yloxIy-3-methylbenzene)suifonanido ethoxyethoxy)ethyIJ-1-[4

([[242-12-1(4-11(1S,2S)-6-chlor-2-(dinethylamino)-4-netloxy-2,3-dihydro-1H-inden-1

ylfoxyl-3-netlylbenzene)sulftnamidolethoxylethoxy)ethylearbanyllamnino)bufyljurea; 

bis(trifluoroacetic acid) 

N +2 TFA 
0 

H H Ci - e 

O N N N N MeO O H H H \ 
CI 

Example 21 

[0271] Prepared according to the General Scheme above from INT-M2V by dimer 

formation. Purification by preparative HPLC with the following conditions Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 

TFA) and CH3CN (15% CH3CN up to 3% in 8 min); Detector, UV 254 nin. This resulted 

in 69.6 mg (16%) of the title compound as white solid. MS(rz): 1225[M+H]. 'HNMR 

(Methanol-d4, 400 MHz) 6 7.81 - 7.68 (m, 4H), 7.41 (d, J= 8.7 Hz, 2H), 6.94 (d, J= 1.6 

Hz, 2-). 6.70 (d, J= 1.3 Hz, 2-), 6.01 (d J= 6.2 Hz, 21-1), 4.61 (s, 71-1).3.86 (s, 611). 3.66 

- 3.45 (m, 181-), 327 (d, J= 5.7 1z, 3H), 3.08 (dt, J::: 10.8, 5.0 Iz, 91), 280 (dd, J= 16.2, 

8.0 Hz, 2H), 2.49 (s, 12H), 2.26 (s. 6H), 1.51 - 1.43 (in, 4H).  

Exam :e22:3-[22-2-[(4-[[(S,2)-4,6-Dichloro-2-(dinethylaino))-2,3-dihydro-IH

inden-i-ylloxy]-3-metvlbenzen)sulfonamidoletloxyetoxy)ethyl-1-4-([2-(2-[2-[(4

||(1S,2S)-4,6-dichloro-2-(diinethylanino)-2,3-dihydro-1H-inden-1-y~loxy]-3-inethyI 

benzene)suhplfanidolethoxjyethoxy)ethyllcarbamoylanino)butyllurea diydrochloride 

N/ H 2 HCIH 

-, O N N, 
"s N N 'N O-0 

H H H "

Example 22 

[0272] Prepared according to the General Scheme above from INT-M2W by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge Cis OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 

NH40H) and CH3CN (80.0% CH3CN up to 90.0% in 8 min); Detector, UV 220 n. The 
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product was treated with hydrogen chloride and lyophilized. This resulted in 566 mg (62%) 

of the title compound as a white solid. MS (n): 1233.53 [M-H]. IH NMR (Methanol

d4, 400 MHz) 7.87- 7.75 (m 4H), 7.53 (t,J= 3.6 Hz,4H), 7.11 (s. 2H), 6.64 (d,1 = 6.8 

Hz, 2H), 4.51 (td, J= 8.4, 6.7 Hz, 2H), 3.72 (dd, J= 16.4, 8.4 Hz, 2H), 3.65 -- 3.48 (in, 16H), 

3.41-3.31 (in, 6H), 3.16 (s, 411),'3.10 (t,J=12.4 1z 10-). 3.01 (s, 61-). 2.33 (s, 61-), 1.53 

(dt, J= 6.4, 3.6 Hz, 411).  

Example 23:3-2-(2-[2-(4-|(S,2S)-4,6Dichloro-2-(dimethylamino)-2,3-dihydro-1H 

ideni-1-yloxy-3-fluoroenzene)sulfonaidoetoxyftoxy)etyl--4-([[2-(2-2-(4

[[(1S,2S)-4,6-ichiloro-2-(dimnethyvlamino)-2,3-dihydro-IH-inden--yloxy-3

fluorobenzene)sulfonamidojetoxyetoxy)ethvlcarbamoylamino)butylurea; 

bis(trifluoroacetic acid) 

N F •2 TFA 
CI 

Cl N , e H H -CI 
2/ H H 

'0 

Example 23 F N_ 

[0273] Prepared according to the General Scheme above from INT-M2X by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XSelect CSH Preparative C18 OBD Column, 19*150 mm, 5um; mobile phase, water (0.05% 

NI-40 ) and CH3CN (73% CH3CN ip to 87% in 8 im); Detector, UV 254 rn. This 

resulted in 122.2 mg (23%) of the title compound as a white solid. MS (m/n): 1241.5 

[M+H]1 IHNMR(Methanol-d4,400 MHz)aO7.75 --- 7.58 (m, 6H), 7.43 (d, J= 1.7 Hz, 2H), 

7.18 -- 7.12 (m, 21-1), 5.97 (d, J= 5.8 lz, 21-). 3.61-- 3.46 (m, 171-1), 3.35 -- 3.20 (m, 71-1), 

3.13 - 3.05 (in, 71), 291 (dd, J= 16.7, 7.4 Hz, 21-1), 2.33 (s, 121-1), 1.51 - 1.43 (n, 4H) 

Example 24: 3-2-(2-12-(4-[(1S,2Sf)-6-Chlor-2-(dimethylamnino)-4-nettyl-2,3-dihydro

1I-inden-1-ylJoxy-3-fluorobenzene)sulfonanidoethoxylethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-t[(iS,2S)-6-chlor-2-(dinethylaIino)-4-nethyl-2,3-dihydro-JH-inden-1-ylJoxyJ-3

fluorobenzene)sulfonanido ettoxyetoxy)etkvllcarbaimoyliamino)butyllurea 
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NF 
0 

C1 

I 
H H H'

Example 24 F 

N/ 

[0274] Prepared according to the General Scheme above from[INT-M2Y bydimer 

formation. Purification by preparativeI-HPLCxwith the following conditions: Column, 

XBridge C18OBD Preparative Column 19*250rm,.5upm; mobile phase, water (0.05% 

NH4H)andCH3CN (50.0% CH3CN upto 67.0% in8m) Detector,UV254nm.This 

resulted in 132.5rmg (12%) ofasa white solid. MS (mnz): 1200 [M+H]. 1H NMR 

(Methano-d4, 400 MHz) 67.75-7.55 (m,6H).7.19 -7.14(, 2H-),7.01 -6.95(m, 2H1), 

5.95 -5.89 (d, J= 5.7 Hz, 2H), 3.61 - 3.43 (m, 19H-), 3.31 - 3241(d, J= 5.4 Hz, 3H), 3.24 

-3.05(mn, 11H), 2.86 -- 2.75 (ddJ=16.2, 7.4 Hz, 2H), 2.36 -2.27 (dJ= 18.7 Hz, 18H), 

1.51-- 1.43 (m, 4H).H 

E xamnple 25:23-2-2-12-(4-I[(S,2S)-4,6-Dicloro-2-(3R)-3-(dimethylamino)piperidin

1-y2f-2,3-dihydro-1c-inden--yloxyebenzenle)sulfnaidovetfoethTox)ethyl-14

(f22-i2-I(4-1(1S,2S)-4,6-dicoro-2-i(3R)-3-(dimethltamino)piperidin-1-yi-2,3

dihydro-1H-inden-1

yloxy/benzene)sulfornamnido/ethoxyJethoxy)ethyl carbanmoyla mino)butylurea; 

bis(trifluoroaceticacid) 

N ~2TFA 

NH H H NC -C 

NH0)adC3 (5.91 H3Nu to -7.1 68',1;DtcoUV24n.Ti 

EEx rple 25 

NN 

[02'75] Prepared accordingto the General Scheme above from INT-M2Z bydimner 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5un mobile phase, water (0.05% 

TFA) and CH3CN (300% CH3CN up to62.0% in 8min);Detector, UV 254m.This 
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resulted in 203.4 mg (58%) of the title compound as yellow oil. MS (in): 1371 [M+1-.  

HI NMR (Methanol-d4,400 MHz) 6 7.93 - 7.85 (in, 41),7.46 (It, J= 2.1 Hz, 21), 7.34 (d, 

J= 8.6Hz, 4H), 7.16- 7.10 (m, 2H), 6.29 (dd, J= 15.1, 6.7 Hz, 2H).4.00 (q,,J= 7.6Hz, 

2H), 3.62 --- 3.24 (in. 23H), 3.20 -- 2.99 (m, 14), 2.92 (s, 5), 2.83 (s, 8), 2.73 (s, 1H), 2.11 (s, 

21-1), 1.96 (d, J= 12.8 Hz, 21-1), 1.79 (dd, J= 10.9, 9.1 Hz, 41-1), 1.41 - 1.51 (in, 411).  

E xample-26: 3-[2-(2-12-|(4-|[(1S,2S)-4,6'-Dichloro-2-[(-3R)-3-(dimiethy~laino)p~iperidini

1-ylf-2,3-dihydro-iI--inden--y/oxy-3-mnethylbenzene)suilfonamnido] 

ethoxy/ethoxy)ethyl1J-[4-([[242-[2-[(4-[[(IS,2S)-4,6-dichloro-2-[(3R)-3

(dinethylamino)piperidin-1-yJ]-2,3-dihiydro-1H-inden-1-y]oxy]-3

methylbenzeie)suifioiinidolethoxylethoxy)ethyllcarbanoylamino)butyIurea; 

bis(trifluoroacetic acid) 

N

N +2 TFA 

N~~N N N N-K.  Cr\ "r, H H a,- 

Example 26 

N 

[02761 Prepared according to the General Scheme above from INT-M2AA by dimer 

formation. Purification by preparative HPLC with the following conditions (Column, 

XBridge Shield RP18 OBD Column, 19*150 mm, 5um; mobile phase, water (0.05% 

NHLOH) and CH3CN (isocratic 61.0% CH3CN in 10 min); Detector, UV 254/220nm. This 

resulted in 90.6 mg (13%) of the title compound as a white solid. MS(nz): 1398.9[M+H].  

'HNMR(Methanol-d4, 400 MHz) 6 7.80- 7.67 (m, 4H), 7.50- 7.38 (m, 4H), 7.16- 710 

(m, 2H), 5.99 (d, J= 6.0 Hz, 2H), 3.62 -- 3.46 (m, 18H), 3.32 --- 3.23 (in, 6H), 3.07 (dt, J= 

29.7, 5.8 iz, 101-1), 2.91 (dd, J= 16.4. 8.0 Hz, 411), 2.27 (s 81-1). 2.14 (s, 161-1), 1.95 (d, J:: 

12.6 Hz, 21), 1.84 - 1.75 (m, 211),1.64 - 1.52 (in, 211), 1.52 - 1.44 (i, 411), 1.28 - 1.15 (, 

2H).  

Example 27: 3-[2-(2-[2-[(4-[[(I,2S)-4,6-Dichloro-2-[(3R)-3-(dimethylamiino)piperidi.

1-yl]-2,3-dihydro-IH-inden-1-yloxV]-3-fluorobenzene)sulfmonanido] 

ethoxylethoxy)ethyll-1-[4-([[242-12-(4-[[(IS,2S)-4,6-dichloro-2-[(3R)-3
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(dinethylamino)piperidin-1-vif-2,3-dihydro-1II-inden-1-ylloxy]-3

fluorobenzene)sulfoinanidotethoxyiethoxy)ethylcarbainoylanino)butiylurea; 

his(trifluoroacetic acid) 

N-s 

N F 2 TFA 

Cl 
H H C I ~2N N~N,. :I\c 

C10 

Example 27 F 

N 

[0277] Prepared according to the General Scheme above from INT-M2AB by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Coluin,19*250 mm, 5 uinm obile phase, water (0.05% 

TFA) and CH-3CN (29.0% CH3CN up to 33.0% in 10 min); Detector, UV 254 nm. This 

resulted in 267 mg (65%) of the title compound as colorless oil. MS (mz): 1407 [M+H]'.  

H- NMR (Methanol-d4, 400 MHz) 6 7.76 --- 7.57 (in, 61-) 7.45 (d, J= 1.8 Hz, 21-1), 7.22 

7 17(in, 21) 6. 11 (d, J= 5.7 Hz, 2H), 3,86 (td, J: 7.7, 5.8 Iz, 21), 354 (dtdJ= 21.8, 5.5, 

2.6 Hz, 17H), 3.31 - 321 (m, 5H), 3.17 - 2.99 (n, 13H), 2.87 (s, 16H), 2.52 (tJ= 9.8 Hz, 

214), 2.03 (s, 2H), 1.88 (dd, J= 11.2, 6.6 Hz, 2H), 1.78 1.61 (m, 4H), 1.51 - 1.41 (m, 4H).  

Example 28: 3-2-(2-12-(4-[[(1S,2)-6-Chlor-2-(3R)-3-(dinethylamino)piperidin-1

yIl-4-methyl-2,3-dihydro-1H-inden-1-vlloxylbenzene)sulfrnamidoletoxyetoxy)etkvl

1-[4-([[2-(2-12-[(4-[[(IS,2S)-6-chloro-2-[(3R)-3-(dimettvlanino)piperidin-1-yl-4

methyl-2,3-dihydro-1H-inden-I

y1Joxybenzene)sulfonarmidoetioxyetioxy)ethyJlcarbanyJlainio)btiyljurea; 

his(trifluoroacetic acid) 

N 2 

'2TFA 

1,0 Cl 
O H H H 0 CI 

N O N,'NN- N -N-' 
H H 

C1 

Example28
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[0278] Prepared according to the General Scheme above from INT-M2AC by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um mobile phase, water (0.05% 

TFA) and CH3CN (30.0% CH3CN up to 34.0% in 9 min); Detector, UV 254 nn. This 

resulted in 210.2 mg (18%) of the title compound as a white solid. MS (mz): 1331.7 

[M+H]. 1H NMR (Methanol-d4, 400 MHz) 6 7.94 - .85 (m, 4H), 7.38 - 7.30 (m, 4H), 

7.24 - 7.19 (in, 211), 6.97 (d,J:=: 1.8 Hz, 21-1), 6.36 (d,J= 6.1 Hz, 2H), 4.15 (q J= 7.6 Hz, 

2H), 3.66 - 3.33 (n 24H), 3.32 - 3.20 (m, 6), 3.16 - 3.04 (m, 10H), 2.82 (s. 14H), 2.31 

(s, 6H), 2.18 (d, J= 11.9 Hz, 2H), 2.13 - 2.03 (n 21), 1.94 - 1.73 (m, 4H), 1.47 (h, J= 3.0 

Hz, 4H).  

Example 29: 3-[22-2-[(4-[[(IS,2S)-6-Chloro-2-[(3R)-3-(dinethylamino)piperidin-1

y1l-4-nethyl-2,3-dihydro-1H-inden-1-ylloxyJ-3

nethtylbenzene)sulfoinaiidoietIoxyletIoxy)ettyl]-1-[4-([[2-(2-[2-[(4-t(1S,2S)-6-chloro

2-[(3R)-3-(dinethyamino)piperidin--yl]-4-methyl-2,3-dihydro.-1-inden-I-yIJoxy|-3

methylbenzene)sulfonainidolethoxvetlx)ethvlcarbanoylaminii)butyljurea; 

bis(trifluoroacetic acid) 

N_ 

-2TFA 

O )C, 

NN Eyarrnple29 Y N 

10279] Prepared according to the General Scheme above from INT-M2AD by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 

TFA) and CH3CN (31.0% CH3CN up to 36.0% in 10 min); Detector, UV 254 nm. This 

resulted in 163.7 mg (52%) of the title compound as a white solid. MS(m/z): 1359.75 

[M+H1]' TNMR(Methanol-d4,300 MHz) 7.80- 7.65(m,4H),.7.43(d, J= 8.6Hz,2H), 

721- 7.14 (m, 2H), 6.92 (d, J= 1.3 Hz, 2H), 6.23 (d, J= 5.7 Hz, 2H), 4.00 (q,J= 72 Hz, 

2H), 3.50 (dt, J= 16.7, 4.6 Hz, 19H), 3.41- 3.29 (m, 4H), 3.24 (d, J= 5.4 Hz, 3H), 3.16 (s 
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21-1), 3.03 (tt, J= 12.2, 6.5 Hz, 15H), 2.80 (s, 14H), 2.26 (d,,J= 14. Hz, 121-). 2.10 (s, 21-), 

1.96 (s,2H), 1.77 (s, 4H), 1.49 - 1.38 (n, 41H).  

Example 30: 3-2-(2-12-I(4-[[(IS,2S,)-6-Chloro-2-|(3R)-3-(dimnethylimino)piperidin-1

yl]-4-methyl-2,3-dihy~dro-1Hl-indeni-1-ylfox.y]-3

fluorobenzee)silfonamidolethoxyethoxy)ethyJl-1-[4-(2-(2-I2-t(4-[[(1S,2S)-6-chIloro

2-|(3R)-3-(dinetvlatino)piperidi-1-ylJ-4-methyl-2,3-divydro-H-inde-1-yljoxy-3

fliorobenzene)sufoiyanidolethoxyethoxy)ethylIcarbamoylJanino)buty~lurea; 

his(trifluoroacetic acid) 

F •2 TFA 

0 

H 
CH 

CI 

Example 30F Exanp ~ ~F N

N 

[0280] Prepared according to the General Scheme above from INT-M2AE by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Colun, 19*250 mm, 5 um; mobile phase, water (0.05% 

TFA) and'C3CN (31.0% CH3CN up to 36.0% in 10 min); Detector, UV 254 nm. This 

resulted in 161.2 mg (61%) of the title compound as a white solid. MS (m z): 1368 [M+H]*.  

H NMR (Methanol-d4. 300 MHz) 6 7.65 (dt, J= 19.4, 8.6 Hz, 6H), 7.23 - 7.16 (m, 2H), 

6.98 (d, J=:: 1. 9 Hiz, 2H-), 6.2.2 (s, 2H-), 4.02 (s, 2H), 3.60 -3.20 (m, .23H-), 3.07 (t, J=:: 5.5 H-z, 

121),2.84 (s, 121),2.71 (s, 2H), 2.29 (s, 6H), 2.09 (s, 2H), 1.95 (s, 21H), 1.75 (s, 51H). 144 

(dd,.J= 4.1, 2.7 Hz, 4H).  

Example 31: 3-[242-[2-[(4-[[(1S,2S)-4,6-DicIloro-2-(piperazin-1-vI-2,3-dihydro-1H

inden-1-vloxybenzene)sulfonamidoethxy~ethxy)ethy1-[4-(II2-2-[2-(4-/i(lS,2S)

4,6-dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inde1i

ylJoxy/benzene)sulfotnanido/ethoxyJethoxy)ethyllcarbainovlanino)butyllurea; 

bis(trifluoroacetic acid) 
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H 
N 

N -2 TFA 

p H H H   CI\-CI 

N O.aN N O , -- N,/ CI ' H H H 
C& 

Example 31 

N 
H 

[0281] Prepared according to the General Scheme above from INT-M2AF by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (30.0% CI3CN up to 52.0% in 8 min); Detector, UV 

254nm. This resulted in122.7 m(40%) of the title compound as awhite solid. MS (n): 

1287[M+H]-. iH NMR (Methanol-d4, 3001MH-z) 6 7.95- 7.84 (m, 41-), 7.46 (d, J= 1.8 

Hz, 2H),7.39 - 729 (in, 4H), 7.21 - 7.13 (i, 211), 6.09 (d,.:= 6.0 Hz, 2H), 3.77 - 3.48 (m, 

19H) 1328 (dd, J= 11.7, 6.7 Hz, 6H), 3.14 - 2.86 (m, IOH), 1.55 - 1.44 (m, 4H).  

Example 32: 3-[2-(2-[2-[(4-1(S,2)-4,6-DicIloro-2-(piperazin-1-yI)-2,3-dihydro-1H

inden-I-lJoxy-3-methylbenzene)suifonanidolethoxvjethoxv)ethlfv-1-[4-([[2-(2-[2-[(4

[[(S,2S)-4,6-dichloro-2-(piperazi-1-vl)-2,3-dihydro-1H-inden-1-vlfoxy]-3

methylbeiizene)suilfoiarmidolethoxyJethoxy)ethylIcarbamoyllamniiio)butyllurea; 

bis(trifluoroacetic acid) 

H 

(N 

N -2 TFA 

0 CI 
S OH H H 0 CI N SNNil 

CV 1~~ N s~~NN<~
CI 

Example 32 

N 
.H 

10282] Prepared according to the General Scheme above from INT-M2AG by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (35.0% CH3CN up to 55.0% in 8 min); Detector, UV 

254 nm. This resulted in183.2 mg (60%)of title compound as a white solid. MS (inz): 
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1316.2[M+-Hj-. 1HNMR(Methanol-d4,400 MI-lz)67.82-- 7.70(i.4H1),7.54-- 7.43(m, 

511), 7.17 - 7.12 (m, 2H), 6.09 (d, J:= 6.1 Hz, 211), 3.72 (td, J= 7.9, 6.0 Hz, 21), 3.64 - 3.49 

(n. 16H),3.28(dt, J= 17.6,5.2Hz,13H1),3.16-2.79((m, 19H),2.29 (s,6H),1.49(p,.J= 

3.4 Hz, 4H).  

Example 33: 3-[22-[2-[(4-[[(IS,2S)-4,6-Dichlloro-2-(piperazin-1-yl)-2,3-diydro-III

inden-1-ylJoxyl-3-luorobenzene)sulfonanidethoxyethoxy)ethyl]-1-[4-([[2-(=2-(4

||(iS,2S)-4,6-dichloro-2-(piperazin-1-yl)-2,3-diydro-111-inden-1-yloxy-3

fluorobenzene)sulfoinanidotethoxyiethoxy)ethyllcarbainovl/anin)butyllurea; 

his(trifluoroacetic acid) 

N F -2TFA 

N N N -0 

Hi H H -

C1 

Example 33 
F 

H 

[0283] Prepared according to the General Scheme above from INT-M2AH by diner 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm; mobile phase, 

water (0.05% TFA) and CH3CN (22.0% CH3CN up to 42.0% in 11 min); Detector, UV 254 

nm. This resulted in 419.2 mg (69%) of the title compound as awhite solid. MS(mz): 

1323 [M+H]. IH NMR (Methanol-d4, 300 MHz) 6 7.75- 7.52 (m, 6H), 7.42 (d, J= 1.7 Hz, 

2H), 7.20 -- 7.12 (i, 2-1). 6.04 (d, J= 5.9 Hz,22H), 3.72 (td, J= 7.7, 5.8 -z, 211), 3.60- 3.43 

(m, 161), 3.29 - 3.12 (m, 13H), 3.13 - 2.72 (in, 191),1.44 (p,,J= 3.3 Hz, 4H).  

Example 34: 3-2-(2-2-(4-[[(S,2S)-6-Chloro-4-nethvl-2-(piperazin-1-y)-2,3-dihydro

1H-inden-1-yloxybenzene)sulfonanidoetoxyethxy)ethyll-]-[4-([[2-(2-[2-[(4

1I(IS,2S)-6-chloro-4-neth~yl-2-(piperazin-i-yl)-2,3-dihydro-1H-inden-I

yIfoxvbenene)sufnaido ethxyethox)ethlvcarbanoylamino)hutylurea; 

his(trifluoroacetic acid) 
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H 
N 

N 12TFA 

N O. 9 N"N N- Os
H H H 

ci 
Example 34 

N 

[0284] Prepared according to the General Scheme above from INT-M2AI by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CI-3CN (20% CH3CN up to 38% in 8 min); Detector, UV 

254 nm. This resulted in288.6 mg (64%) of the title compound as awhite solid. MS (nz): 

1245 [M--H]+. IH NMR (Methanol-d4, 400 MHz) 6 7.91- 7.82 (in, 4H),7.34 -- 7.25 (in, 

41), 720 - 7.14 (i,21), 6.98 (d,.J= 1.9 Hz,211), 6.00 (d,.= 5.8 Hz, 2H), 3.69 - 3.46 (in, 

181), 332 - 3.03 (i, 22H), 2.97 - 2.79 (in, 1H), 2.29 (s, 6H), 147 (p,J= 3.3 Hz,4H).  

Example 35: 3-[2-(2-[2-[(4-1(S,2S)-6-CItloro-4-inethyl-2-(piperazin-1-yl)-2,3-dihydro

1H-inden-1-yljoxy]-3-methylbenzene)sulfinamidojethoxyethoxy)ethyll-1-[4-([[2-(2-[2

[(4-[[(IS.2S)-6-chlioro-4-methyl-2-(piperazii-1-l)-2,3-dihydro-1H-inden-1-ylfoAy-3

methylbenzene)sulfinamidolethoxyJethoxy)ethyllcarlamnroylamino)butyllurea; 

bis(trifluoroacetic acid) 

H 
N-, 

WN)2 TFA 

O 0 

0H H 9K [ 
Cl 0'-'N '02 

Example 35 N 

N 
H 

[0285] Prepared according to the General Scheme above from INT-M2AJ by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm,t 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (22% CH3CN up to 38% in 10 min); Detector, UV 

254nm. This resulted in303.9 mg (66%) of the title compound as awhite solid. MS(nc): 
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638.15 IM/2-+1- .'. IH NMR (Methanol-d4,400 Ml-z) . 7.80 -- 7.67 (m, 41), 7.43 (d, J= 8.7 

Hz, 21-1), 7.20 - 7.14 (m, 211), 6.96 (dJ:= 18 1z, 211), 6.02 (d,.:= 5.9 Hz, 211), 3.71 - 3.61 

(n 2H), 3.61 - 3.46 (m, 16H), 332 - 3.15 (in, 14]H), 3.08 (dt, J= 15.4, 5.7 Hz, 8H), 2.89 

(ddt, J= 22.8, 13.6, 6.0 Hz, 10H), 2.28 (d,,J= 16.7 Hz, 12H), 1.47 (p,J= 3.2 Hz, 4H).  

Example 36: 3-2-2-2-(4-(IS,2S)-6-Cloro-4-methy-2-piperazin-1-y)-2,3-dihydro

1H-inden-1-yloxy]-3-fluorobenzene)sulfonamidoetoxyethxy)ethlJ1-14-(|2-(2-2

[(4-[[(1SV,2S)-6-chloro-4-miethl,-2-(p~iperaz.in-1-yl)-2,3-dihyde-ro-1-H-intdent-1-yljoxKy|-3

fluorobenzene)sulfonamidotethoxyiethoxy)ethyllcarbainoylamino)butyllurea; 

his(trifluoroacetic acid) 

O CI N -2 TFA 

H H H H 
N --Os O N, N NN O, 

rH H H 

ci 
Example 36 

F N

[0286] Prepared according to the General Scheme above from INT-M2AK by diner 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

condition: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and C-3CN (30.0% CH3CN up to 38.0% in 11 min); Detector, 

UV 254 nm. This resulted in 358.1 mg (59%) of the title compound as a white solid. MS 

(mz): 1281 [M+H]. 'H NMR (Methanol-d4, 300 MHz) 6 7.74 --- 7.51 (m, 6H), 7.20 --- 7.13 

(in, 21-1), 6.99 (d, J= 1.8 Hz, 21-1), 6.01 (d, J= 5.6 Hz, 21-1),3.69 (td,,J= 7.6, 5.6 Hz, 211), 

3.60 - 3.42 (m, 161), 3.29 - 3.01 (m, 221). 2.88 (tq,J.I= 11.5, 6.9, 5.7 Hz, 101), 2.27 (s, 

6H), 1.50 - 1.39 (n 4H).  

Alternate Route to Monomer Synthesis 
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R 2 0 R 0O H R2 NR3 
N.-R .,C' F3 

_00 HB 
C! OH H INT-L6 0 H 1"'O H ----------- H 

PPh (2 eq), DIAD (1.5 eq) Br O -N CFa 

Br THF, 40 C, 1.5 h Br 1 H 0 
INT-18B1H-1K,M Step A INT-M3 

R'N3 
R 

Zn(CN)2, 
"0 Pd(PPh) 4  I3 M NaOH(acI) 

NMP. 100°C NCC N CF 3:1THFiH20, rt 

Step B CINT-M4 Step C 

I 1,0 

NC N H 
CI V 5 

[0287] Step A: To a round-bottom flask was added bromoaminoindanol INT-I8 (1 

equiv), phenol INT-L6 (1.2 equiv), tetrahydrofuran (0.43 M), and PPh3 (1.5 equiv). The 

flask was heated to 40-45 °C followed by the addition of DIAD (1.5 equiv) dropwise over 

15-20 mn. The resulting slurry was stirred for I h at 40 °C in an oil bath. The resulting 

mixture was concentrated under vacuum and diluted with CH2Cl2. The residue was applied 

onto a silica gel column with ethyl acetate/petroleum ether (0-80%) providing the 

sulfonamide INT-M3.  

102881 Step B: To a round-bottom flask was added INT-M3 (1 equiv), NMP (0.1 M), 

Pd(PPh)4 (0.1 equiv), and Zn(CN)2 (0.6 equiv). The resulting solution was stirred overnight 

at 100 °C in an oil bath. The resulting solution was extracted with 3 x ethyl acetate. The 

organic layers were combined, washed with 3 x brine, dried over anhydrous sodium sulfate.  

filtered, and concentrated under vacuum. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (0-80%) providing the 4-cyano aminoindanols INT-M4.  

[02891 Step C: To a round-bottom flask was added aminoindanol INT-M4 (I equiv), 

tetrahydrofuran (0.066 M), and sodium hydroxide (3 M, 7.5 equv). The resulting slurry was 

stirred for I h at room temperature. The resulting solution was extracted with 4 x ethyl 

acetate. The organic layers were combined, dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. The residue was applied onto a silica gel column with 

CH-I2C2/methanol (5:1) providing the amine monomer INT-M5.  
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[0290] The following intermediates are made by applying the above procedures to the 

appropriate starting aminoindanols INT-18 and linkers INT-L6: 

NHBoc 

N F N F 

| 0 || 0 

NC O H2 NC -ONH2 

CI INT-M5A CI INT-M5B 

N 
N-, N 

N dN F 

N O NHNNOCH NC'\ OHNC H H 
CI INT-M5C CI INT-M5D 

Boc Boc 
N- N 

N N Q 
NC d H2 NC' H / . O No- NH2 

CI INT-M5E CI INT-M5F 

Boc 
N

F 

|0 

NCNO, dO NH 2 NC\N 
CI INT-M5G 

[0291] General Procedure for Dimer Product Sythesis: Conversion of monomers 

INT-M5 proceeded via the same sequence as the conversion of INT-M2 to the desired dimer 

Products I (with or without the follow-on Boc-deprotection as necessary).  

Example 37: 3-2-(2-12-f(4-[[(IS,2S)-6-Chloro-4-cyano-2-(dimetkvlamino)-2,3-dihydro

1Hi-inden-1-yloxy-3-flulorobenzene)sulfnamidoetoxylethoxy)ethyl-1-[4-([2-2-12
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[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dinethylanino)-2,3-dihydro-1H-inden-1-yloxyj-3

fluorobenzene)sufoinanidotethoxyethoxy)ethyl] car)anoylfainilo)buvllurea 

F 
01 

0H H H nC 
NC S . O .. N N Ov9/ /\' 

CloH H 

Example 37 F 

[0292] Prepared according to the General Scheme above from INT-M5A by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge Preparative C18 OBD Column, 19*150 mm 5 um; mobile phase, water (0.05% 

NH40H) and CH-3CN (55.0%C3CN up to 59.0% in 7 min); Detector, UV 254/220nm. This 

resulted in 64.8 mg (6%) of the title compound as awhite solid. MS (mz):1223.6 [M+H]+.  

1 NMR (Methanol-d4, 400 MHz) 6 7.77 (d,J= 1.8 Hz, 2H), 7.75 -- 7.62 (m, 61-1), 7.53 

747(n,2H),6.00(dJ:=5.81Hz,21H),3.65(qJ= 7.3Hz,2-),3.60- 3.52 (m, 8H),3 350 

(td, J= 5.5, 2.1 Hz, 8H), 3.31 (mn 4H),328 (d,J= 5.4 Hz, 3H), 3.15 - 3.04 (n 10H), 236 

(s, 12H), 1.47 (p, J= 3.2 Hz, 4H).  

Example 38: 3-[22-[2-[(4-[[(S,2)-2-[(3R)-3-4miopiperidin-1-y-6-chloro-4-methyl

2,3-dihydro-1H-inde-1-yJloxy-3-fliuorobenzene)sulfoirnidoethoxyjethoxy)ethylJ-1

[4-([[242-2--(4-[[(IS,2S)-2-[(3R)-3-aminopiperidin-1-li-6-clIoro-4-inethyl-2,3

dihydro-1Hf-inden-1-yloxy]-3

fluorobenzee)silfonanidolethow>]ethow>)ethlyljcarbanoylJainiow)butyllurea; 

his(trifluoroacetic acid) 

NH2 

N F •2 TFA 

0 

NC O. N 0 0 

Cl0 1 

Example 38 F 0 

H N 

[0293] Prepared according to the General Scheme above from INT-M5B by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 
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phase, water (0.05% TFA) and Cb3CN (29.0% CH3CN up to 33.0% in 10 min); Detector, 

UV 254 nm. This resulted in 302.6 mg (59%) of the title compound as a white solid. MS 

(mz): 1331 [M+H]. 1H NMR (Methanol-d4, 400 MHz) 7.80 (d, J= 1.9 Hz, 2H), .77 

7.58 (in, 7H). 7.54 (d, J= 2.3 Hz, 2H), 6.14 -- 6.04 (in, 2H), 3.84 (d, J= 16.5 Hz, 2H), 3.54 

(dtd J= 23.1, 5.3, 3. I-z, 17H), 3.38 (dd J= 18.7, 7.4 Hz, 51-1), 3.19 (dt, J= 75.2,54 1z, 

151), 2.98 (s, 3H), 2.76 (s. 2H), 2.61 (s, 51), 1.93 (s, 3H), 1.85 (s. 2H), 1.65 (s, 21H), 156 

(s, 3H), 1.47 (p.J= 3.3 Hz, 4H).  

Exaiple 39: 3-[2-(2-[2-[(4-[[(I,2)-6-Chloro-4-cyano-2-[(3R)-3

(dinethylamino)piperidin-1-yJ]-2,3-dihydro-H-inden-1-yloxy]-3

methylbenzene)sulfownaido] ethoxyethoxy)ehyl]-14-([[2-(2-2-(4-II(1S,2S)-6-chlor

4-cyano-2-[(3R)-3-(dimethylanino)piperidin-1-yl]-2,3-dihydro-1-inden-1-yloxy]-3

nethlbenzene.)sulfonanidoethoxyethoxy)ethylcarbainvlI amino)butyljurea; 

his(trifluoroaceticacid) 

N

-2TFA 

CI 
0H 

o>H H H C CN 
'N -- Ar/^_ 0 N.y N,` -' .AN O-,_ N 

NC' O H H H 

Example 39 

N 

[02941 Prepared according to the General Scheme above from INT-M5C by dimer 

formation. Purification by preparative HPLC with the following conditions (Column, 

XBridge Shield RP18 OBD Column, 19*150 mm, 5um; mobile phase, water (0.05% 

NH40H) and CH3CN (47.0% CHCN up to 48.0% in 15 min); Detector, UV 254/220m.  

This resulted in 52.9 ing (10%) of the title compound as a white solid. MS (mz): 1381.85 

M-1-1-. 11 NMR (Methanol-d4, 400 MHz) 6 7.80 - 7.67 (m, 61-1), 7.53 - 7.44 (in, 4H), 

6.02 (d. J= 6.0 Hz, 2H), 3.69 - 3.46 (in, 20H), 3.39 (dd, J= 16.7, 8.0 Hz, 2H), 3.28 (d, J= 

5.4 Hz, 2H), 3.15 -- 2.99 (in, 12H). 2.92 (d, J= 11.1 Hz, 2H), 2.28 (s, 8H), 2.15 (s, 16H), 

1.95 (d,=: 12.9 -z, 21-). 1.80 (di, J= 13.8, 3.4 1z, 21-1), 1.65 --- 1.43 (m, 61H), 1.23 (ddt, J 

=20.4, 12.3, 6.6 Hz, 261) 
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Example 40:3-2-(2-2-[4-[(1S,2S)-6-Chloro-4-cyan-2-[(3R)-3

(dimethllaminino)piperidin-1-ylI-2,3-dihydro-1I-inden-.ylIoxy]-3

fluorobenzene)sulfonamidoetoxylethoxy)ethyl]-1-4-([2-(2-[2-[(4-(IUS,2S)-6-chloro

4-cyaio-2-[(3R)-3-(dimnetkvlamino)pieridin1-yl-2,3-dihydro-1H-inden--yloxy=-3

fluorobenzene)sulfon amidolethoxyethoxy)ethyllcarbamoylJamino)butyllurea; 

his(trifluoroacetic acid) 

N

N F .2 TFA 

C1 
H H H n -C 
N N N N NC OH H 

C y 

Example 40 F 
FN 

[0295] Prepared according to the General Scheme above from INT-M5D by dimer 

formation. Purification by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 

TFA) and CH3CN (30.0% CH43CN up to 40.0% in 8 min); Detector, UV 254 nim This 

resulted in 334 mg (73%) of the title compound as a white solid. MS (mnz): 1387 [M+H]*.  

H NMR (Methanol-d4,400 MHz) 6 7.80 (d,,J= 1.9 Hz, 2H), 7.77 - 7.59 (in, 6H), 7.54 (dd, 

J= 1.8, 0.8 I-Iz, 2H), 6.16 (d, J= 6.0 Hz, 2H), 3.97 (q J= 7.6 Hz, 2-). 3.54 (dtd, J= 22.5, 

5.4, 2.9 Hz, 17H), 3.46 - 3.17 (m, 13H), 3.14 - 3.05 (n 8H), 287 (s. 16H), 255 (t, J= 9.8 

Hz, 2H), 2.06 (t, J= 11.1 Hz, 2H), 1.90 (dd, J= 10.2, 5.1 Hz, 2H), 1.69 (q,J= 10.9, 10.0 

H-z, 4H-), 1.5 3 - 1. 41 (m, 4H-).  

Example 41:3-2-(2-2-(4-(iS2S-6-Cloro4-cano-2-(piperazin-I-yl)-2,3-dihydro

II-inden-J-ylloxylbenzene)sulfonamidoethoxyjethoxy)ethyl-1-[4-(112-(2-[2-[(4

[[(IS,2S)-6-chloro-4-cyano-2-(piperazin-I-l)-2,3-dihydro-H-inden-

ylloxylbenzene)sulfonanidotethoxyjethoxy)ethyllcarbatoyllanino)butylJurea; 

bis(trifluoroacetic acid) 
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H 

N 12 TFA 

00 
H H H r -CN N Cl 

H H H 

Example 41 N Q 
H 

[0296] Prepared according to the General Scheme above from INT-M5E by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge Preparative C18 OBD Column, 19*150 mm, 5um; mobile 

phase, water (0.05% TFA) and CH3CN (280% CI3CN up to 29.0% in 7 min); Detector, UV 

254/220nm. This resulted in 326.1 mg (53%) of the title compound as a white solid. MS 

(inz). 1267 [M+H.1 H NMR (Methanol-d4, 400 MHz) 6 7.92- 7.89 (i, 4), 7.77 (d, J 

= 1.9 Hz, 2H), 7.47 (dd.l= 1.8, 0.9 Hz, 21),737 - 7.28 (i, 4H), 6.09 (dJ= 6.1 iz, 2H), 

376 (td, J= 7.9, 6.0 Hz, 2H), 3.62 - 3.46 (in, 16H), 3.38 (dd,3 = 16.8, 8.0 Hz, 2H), 3.26 

(dt, J= 14.7, 5.2 Hz, IIH), 3.20 - 3.03 (m. 10H), 2.88 (qt, J= 12. 4.5 Hz, 8H), 1.51 - 1.43 

(in, 4H).  

Example 42:3-2(2-2-(4-[[1S,2S)Choro-4-cyano2-(iperzin-1-y)-2,3-dihydro

1H-hiden-1-ylJoxy-3-nethylbenzene)sulfonamidoletioxyletioxy)etlvI]--[4-([[2-(2-[2

[(4-[[(IS,2S)-6-cltloro-4-cyano-2-(piperazin-1-y)-2,3-dihydro-1Hf-inden-1-ylfoxy]-3

nethybenzene)slftonamidolethoxyethoxy)ethyI1carbamiIylanino)butylurea; 

his(trifluoroacetic acid) 

H 

N +2 TFA 

NNN N ANO\, N N --111" N N' ~ N0 

C1 

Example 42 

N 
H 

[0297] Prepared according to the General Scheme above from INT-M5F by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XSelect CSI-I Preparative C18 OBD Column, 19*150 mm, 5um; mobile 
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phase, water (0.05% TFA) and C3CN (20.0% CH3CN up to 40.0% in 10 min); Detector, 

UV 254 nm. This resulted in 361.4 mg (59%) of the title compound as a white solid. MS 

(m z): 1297.70 [M+H]. 'H NMR (Methanol-d4, 300 MHz) § 7.79 - 7.64 (in, 6H), 748 

7.39 (m, 4H), 6.08 (d, J= 6.1 Hz, 2H), 3.76 (td, J= 7.9, 6.0 Hz, 2H), 3.60 --- 3.30 (in, 19H), 

3.29 -- 2.75 (m, 29-), 2.24 (s 61-1). 1.50- 1.39 (m, 41-).  

Example 43: 3-2-(2-[2-[(4-||(1S,2S)-6-CIloro-4-cvao-2-(piperazin-1-vl)-2,3-dihydr

1II-inden-1-y1loxy]-3-fluorobenzene)siifonainidoletioxvetov)etvl/-1-[4-([[2-(2-[2

[(4-[[(IS,2S)-6-chloro-4-cyano-2(piperazin-I1-y)-2,3-dihiydro1H-inden--Ioy-3

fluorobenzene)sulfonanidoetloxyletloxy)etlylJcarbanoyIamino)butylurea; 

bis(trifluoroacetic acid) 

H 
N 

N F +2 TFA 

09 
O H H 1 H1 \ CI CN 
'4N ~ ~ N~ ~ ~ .  

NC H.H 

00 C1 

Example 43 F N 

N 
H 

[0298] Prepared according to the General Scheme above from INT-M5G by dimer 

formation and Boc-deprotection. Purification by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 

phase, water (0.05% TFA) and CH3CN (20.0% CH3CN up to 42.0% in 8 min) Detector, UV 

254 nm. This resulted in 355.1 mg (81%) of the title compound as a white solid. MS (iz): 

1303[M-1]. 'H NMR(Methanol-d4,300M-Iz)67.80 --- 7.47 (in, 101-1), 6.06 (d, J:=: 6.1 

Hz, 211), 3.80 (Itd, J:=79, 6.0 Hz, 21). 3.51 (dtd, J= 17.3, 5.2, 2.4 Hz, 1611), 3.42 - 3.01 

(n 24H),286 (tq, J= 132, 7.8, 6.3 Hz, 8H), 1.50 - 1.39 (in, 4H).  

Scheme for Hydroxymethylpyrrolidine Linker Synthesis: 
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BnO~ 

• TFA Bn C02CI TFA 
/NT-L3 (R=M 

B------ O H----------------H BnO---- -
CH2CI2  Et3N, CH0Cl2 

Step A INT-SM1 INT-SM2 
Step B 

TsO N3_ _ Bn / -NPd/C, H2 
- Bno -- ---- __SN__ 

15-crown-5, NaH, DMF 0 ' EtOAc, MeOH 

Step C INT-SM3 Step D 

00 

HO--3C-O HO -
S-N I --------------- , H 
0 : 0OH   EtN, MeOH O ,-N CF3 

INT-SM4 Step E INT-SM5 0 

102991 Step A: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added tert-butyl (3S)-3-(hvdroxyiethyl)pyrrolidine-I

carboxylate (500mg, 2.48 mmol, 1 equiv). CH2C2 (5 mL), and trifluoroacetic acid (1 ml).  

The resulting solution was stirred for I h at room temperature in an oil bath. The resulting 

mixture was concentrated under vacuum. This resulted in 250 mg (99%) of (3S)-pyrrolidin

3-vlmethanol trifluoroacetic acid salt as brown oil which was used directly in Step B.  

[0300] Step B: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added (3S)-pyrrolidin-3-yImethanol (125 mg, 1.24 mmol, I 

equiv), CH2C2 (5 mL), and trimethylanine (0.5 mL, 3 equiv). This was followed by the 

dropwise addition of a solution of 4-(benzyloxv)-3-methylbenzene-1-sulfonyI chloride 

(INT-L3 where RI = n-methyl, 360 mg, 1.21 mmol, 0.98 equiv) in CH2Cl2 (5 mL). The 

resulting solution was stirred for I h at room temperature. The resulting slurry was extracted 

with 3 x 20 mL of ethyl acetate. The organic layers were combined, washed with 1 x 20 mL 

of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The 

residue was applied onto a silica gel column with ethyl acetate/petroleum ether (1/10) 

providing 400 mg (90%) of [(3S)-1 [4-(benzvloxy)-3-methiylbenzene]sulfonyl]pyrrolidin

3-yi]methanol as a yellow oil.  

[03011 Step C: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added sodium hydride (763 mg 31.79 mmol, 3 equiv), N,N

dimethylformamide (60 mL), INT-SM2 (2.3 g, 6.36 mmol, I equiv), 15-crown-5 (3.8 mL, 3 

equiv), and 1-[2-(2-azidoethoxy)ethoxy]sulfonyl-4-methylbenzene (2.7 g, 9.46 mmol, 1.5 
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equiv). The resulting solution was stirred ovemight at room temperature. The reaction was 

then quenched by the addition of water and extracted with 3 x 50 mL of ethyl acetate. The 

organic layers combined, washed with 4 x 100 mL of brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated under vacuum. The residue was applied onto a silica gel 

column with ethyl acetate/petroleum ether (1/3) providing 1.2 g (40%) of (3S)-3-[[2-(2

azidoethoxy)ethoxy]methyi]-1-[[4-(benzyloxy)-3-methylbenzene]sulfonvl]pyrrolidine 

(INT-SM3) as a yellow oil.  

10302] Step D: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphereof hydrogen wasaddedazide INT-SM3 (1.2 g, 2.53 mmol, I equiv), ethyl acetate 

(6 mL), methanol (6 mL), and palladium on carbon (500 mg). The resulting slurry was 

stirred for 2 h at room temperature. The resulting mixture filtered to remove palladium and 

the filtrate concentrated under vacuum. This resulted in 740 mg (82%)0of4-(3)-3-[[2-(2

aminoethoxy)ethoxy] methyl]pyrrolidine-i-sulfonvil]-2-ietihylpheno (INT-SM4) as a 

yellow oil.  

[03031 Step E: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added amine INT-SM4 (740 mg, 2.06 mmol, 1 equiv), methanol 

(8 mL), triethylamine (41.7 mg, 0.41 mmol, 0.20 equiv), and ethyl 22,2-trifluoroacetate 

(0.75 mL, 3 equiv). The resulting solution was stirred for 2 h at room temperature. The 

resulting slurry was concentrated under vacuum. The residue was applied onto a silica gel 

column with ethyl acetate/petroleum ether (1/1) providing 800 mg (85%) of 2,2,2-trifluoro

N-[2-(2-[[(3S)-I-[(4-hvdroxy-3-methylbenzene)sulfonyl]pyrrolidin-3

yllmethoxy]ethoxv)ethyl]acetamide (INT-SM5) as a yellow oil.  

[0304] The R-enantiomer of INT-SM5 was generated from the analogous procedure 

beginning with tert-butyl (3R)-3-(hydroxymethyl)pyrrolidine-1-carboxylate. This provided 

INT-RM5: 

HO -N O-H 
0 H 

O' ^- N CF2 

INT-RM5 0 

Scheme for Hydroxymethylpyrrolidine Dimer Product Synthesis: 
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N' s / 

HO-- N O INT-S 18C 
- O CF 

O N F PPh.-, DIAD, C 0 
1F TF, 40 'C cl INT-SM5 o NT SM6 

Step A 

-N' 

0 ~OCN _-NCO 
3 M NaOHaq 04 eq 

MeOH,60°C C \ O O NH2  DMF (0.15 M), 60 C 

Step B INT-SM7 Step C 

NN ' 

N O0O N N Ci H H N` 
C1 

Example 44 

[03051 Step A: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added phenol INT-SM5 (300 mg, 0.66 mmol, I equiv), 

minoindanol INT-18C (162.47 mg, 0.66 mmol, I equiv), and tetrahydrofuran (1.5 mL).  

This was followed by theaddition of PPh3 (260 mg, 0.99 nmol, 1.5 equiv) at 40 °C followed 

by the dropwise addition of DIAD (0.195 mL1.5 equiv) with stirring at 40 °C. The resulting 

solution was stirred for I h at 40 °C in an oil bath. The resulting slurry was concentrated 

under vacuum. The residue was applied onto a silica gel column with ethyl 

acetate/petroleumether(2/1)-providing 400mg(89%)ofN-[2-(2-[[(3S--[(4-[[(1S,2S)46

dichloro-2-(dimethylamino)-2,3-dihydro-IH-inden-1-I]oxv]-3

methylbenzene)sulfonil]pyrrolidin-3-ylmethoxy1ethoxy)ethyl]-2,2,2-trifluoroacetamnide 

(INT-SM6) as ayellow oil.  

103061 Step B: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen, was added INT-SM6 (400 mg, 0.59 mmol, 1 equiv) and methanol 

(4 mL) followed by the addition of sodium hy droxide (3 M, I nL).The resulting slurry was 

stirred for I h at 60 °C in an oil bath. The resulting solution was extracted with 3 x 20 mL 

of ethyl acetate. The organic layers combined, washed with I x 20 mL of brine, dried over 

anhvdrous sodium sulfate, filtered, and concentrated under vacuum.The residue was applied 

onto a silica el column with CH2Cl2/methanol (5/1) providing 300 mg (87%) of (1S2S)-1
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[4-[(3S)-3- [2-42-aminoethoxy)ethoxy ]methyl]pyrrolidine-I-sulfonyl]-2-inethylphenoxy]

4,6-dichloro-N,N-di methyl-2,3-dihydro-1--inden-2-amine (INT-SM7) as ayellow oil.  

[0307] Step C: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added amine INT-SM7 (300 mg, 0.51 mmol, 1 equiv), N,N

dimethyiformanide (3.4 mL), and 1,4-diisocyanatobutane (0.029 mL, 0.45 equiv). The 

resulting solution was stirred for I h at 60 °C in an oil bath. The resulting mixture was 

concentrated under vacuum. The crude product was purified by preparative HPLC with the 

following conditions: Column, XBridge Shield RP18 OBD Column, 19*150 mm, 5um; 

mobile phase, water (0.05% TFA) and CH3CN (35.0% CH3CN up to 48.0% in 8 min); 

Detector, UV 254 nm.  

E xamle44 : 3-2(2-(3)--I(4-(8,2S)-46-dich~oro-2-(dimethylaino)2,3-dih dro

1H-inden-1-vloxy.]-3-methylbenzeie)suifonyJpyrroidin-3yiImethIoxyethoxy)ethylj-1

14-([[2-(2-[[(3)-I-[(4-[[(1S,2,)-4,6-dichloro-2-(dimethivlamino)-2.3-dihydro -1H-inden

1-y1Ioxy-3-mnethylbenzene)sulfoylI pyrrolidin-3

ylinethoxyethoxy)ethylctirbamoylamino) butyljurea; bis(trifluoroacetic acid).  

[00205] Steps A-C provided 221.4 mg (28%) of the title compound as a white solid.  

IS(m z): 1313 [M+-1*. H NMR (Methanol-d4, 400 MHz) 6 7.82 -- 7.70 (i 41-1) 7.57 

7.47 (m, 41), 7.10 - 7.04 (m, 21H), 6.49 (d, J=: 6.7 Hz, 21H). 450 (td,J::: 84, 6.6 1-1z, 21) 

370 (dd, J= 16.5, 8.6 Hz, 2H), 3.57 - 3.53 (m, 4H), 3.53 - 3.44 (m, 8H), 3.40 - 3.31 (m, 

61-1),3.29 - 3.16 (in, 10H), 3.12 -- 3.07 (m, 61-) 3.05 (s, 12H). 2.38 (p, J= 6.7 Hz, 2H), 

2.32 (s, 6H),1.92 (td, J= 12.8, 7.4 Hz, 2H), 1.65 - 1.51 (n 21),1.50 - 1.42 (m, 4H).  

E xamle 45-3-2-2-(3R--(4-[(1S,2S)-46-Dichoro-2-(dimethyain)-2,3

dilhydro-1H-inden-1-yloxj-3-inethylbenzeie)suifonvllpyrrolidin-3

ylJmetloxyletloxy)etltyl-]-1[4-([[2-(2-[[(3R)-1-[(4-[[(IS,2S)-4,6-dichloro-2

(dimethylanino)-2,3-dihvdro-IH -inden-1-ylloxy-3-methylbenzene) sulfoinylpyrrolidin

3-yllmethoaxyjethoxy)etkyljcarbamoyI amino)butyljurea; bis(trifluoroaceic acid) 

N/ 

'2 TFA C1 

1NSNO O
Exampie 45 CI-\C y H H ~

C1 0 

Examplie45 
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[0308] Beginning with R-enantiomer INT-RM5 and INT-18C, Steps A-C provided 306 

mg (67%) of the title compound as a white solid. MS (mz): 1314 [M-H]. 'H NMR 

(Methanol-d4, 400 MHz) 6 7.82 - 7.70 (m, 4H), 7.56 - 7.48 (in, 4H), 7.10 -- 7.04 (n 2H), 

6.51 (d, J= 6.7 Hz, 21-1), 4.49 (td,J:= 8.5, 6.6 Hz, 21-), 3.70 (dd, J= 16.5, 8.6 Hz, 21-1), 3.59 

- 3.44 (m, 12H), 3.41 - 3.03 (m, 33H), 2.32 (s, 8H), 1.99 - 1.86 (m,22H), 1.58 (dq, J=: 14.5, 

7.4 Hz, 2H), 1.49 - 1.41 (m 4H).  

Scheme for Cyano-containing Hydroxymethylpyrrolidine Dimer Product Synthesis: 

Example_46: 3-2-(2-3)--4-[[(1S,2 6-horo4-cyano-2-(dimethylamino)-2,3

dihydro-1H-inden-1-ylloxy]-3-methylbenzee)sulfovllpyrrlidin-3

ylJrmehoxy~etoxy)etyl/-1-[4-([2-(2[[(3S)1-(4-[[(1S,2S)-6-chloro-4-cano-2

(dimnethylamino)-2,3-d/ihydro-1H-nden-1-y1Joxy-3-methybenzenie)sufony~pyrroidi

3-vllmethox] ethoxy)ethylcarbaonyilanino)biifyljurea; bis(trifluoroaceic acid).  

HO - -N IB H 

__N, CF3 Ph, DIAD, Br 

INT-SM5 THF 40 °C 'C T B 

Step A 

N N 

0 

Zn(CN). Pd(PPh,) 0) 3 M NaOH I 
NMtP,10 °C NCCN "FNC O 

NP R, MeOF.,0C K r'% 'C 0 O.0'.  

Step B CIN-SM9 Step C INT-SM10 

OCN-- NCO O 2 TFA C 0.4eq 0 

DM F(0. 15 60 '0 Z; ~ 1 ~C~ K 
NC600-DN 0 N 

StepD C 

Example 46 

[0309] Step A: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen, was added phenol INT-SM5 (500 mg, 1.1 mmol, I equiv), 

aminoindanol INT-I8B (320 mg, 1.1 mmol, I equiv), tetrahydrofuran (2.5 mL), and PPh3 

(433 mg, 1.65 mmol, 1.5 equiv). Heating at 40 C inan oil bath DIAD (0.33 ml, 1.5 equiv) 

was added dropwise with stirring. The resulting solution was stirred for I h. The resulting 

mixture was concentrated under vacuum. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (2/1) providing 700 mg (88%) of N-[2-(2-[[(3S)-1-[(4
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1(IS,2S)-4-bromo-6-chloro-2-(dimethyliamino)-2,3-dihydro-I1H-inden-1-ylloxy]-3

methyIbenzene)sulfonyl]pyrrolidin-3-yI]methoxy1ethoxy)ethyl]-2,2,2-trifluoroacetamide 

(JNT-SM8) as ayellow oil.  

[0310] Step B: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added bromoaminoindanol INT-SM8 (640 mg, 0.88 nimol, 1.00 

equiv), NMP (7 mL), Zn(CN)2 (62 mg, 0.60 equiv), and Pd(PPh3)4 (102 mg, 0.09 mimol, 

0.10 equiv). The resulting solution was stirred overnight at 100 °C in an oil bath. The 

resulting slurry was diluted with water and extracted with 3 x 20 mL of ethyl acetate. The 

organic layers were combined, washed with 3 x 20 mi of brine, and dried in an oven under 

reduced pressure. The residue was applied onto a silica gel column with ethyl 

acetate/petroleum ether (1/5) providing 550 mg (93%) of-2-(2-(3S-1-(4-[(1,2S)-6

chloro-4-cy ano-2-(dimethvlamino)-2,3-dihy dro-1I-inden-1-ylioxyl-3

methylbenzene)sulfonyl pyrrolidin-3-yl]methoxyethoxy)ethiy]-2,2,2-trifluoroacetamide 

(INT-SM9) as a yellow oil.  

103111 Step C: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added INT-SM9 (550 mg, 0.82 nimol, I equiv) and methanol 7 

mil.) followed by the addition of sodium hydroxide (3 Maq), 1I mL). The resulting solution 

was stirred for 5 I at room temperature. The reaction was then quenched by the addition of 

water and extracted with 3 x 20 nL of ethyl acetate. The organic layers were combined, 

washed with I x 20 niL of brine, filtered, and concentrated to a solid under vacuum. The 

solid was dried in an oven under reduced pressure. The residue was applied onto a silica gel 

column with CH2Cl2/methanol (5/1) providing 460 mg (98%) of(1S,2S1-4-(3S-3-[[2

(2-aminoethoxy)ethoxy]methyl1pyrrolidine-I-sulfonyl]-2-methylphenoxy]-6-chloro-2

(dimethliamino)-2,3-dihvdro-IH-indene-4-carbonitrile (INT-SM10)as yellow oil.  

[03121 Step D: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogenwas added amine INT-SM10 (460 nig 0.80 mmol, 1 equiv), NN

dimethylformamide (5.5 mL), and 1,4-diisocyanaobutane (52.4 mg, 0.37 mmol, 0,47 

equiv). The resulting solution was stirred for I h at 60 °C in an oil bath. The resulting 

mixture was concentrated under vacuum. The crude product was purified by Preparative 

HPLC with the following conditions: Column, XBridge C18 OBD Preparative Column, 

19*250 mm, 5 um; mobile phase, water (0.05%TFA) and CH3CN (32.0% CHCN up to 

54.0% in 8 mn); Detector, UV 254 nm.  

Ex aml46: 3-2-(2-[[(3S)--[(4-[[(S,2S)-6-Chloro-4-cyano-2-(dinethylanino)-2,3

dihydro-1H-inden-i-yl~oxy]-3-nethlbtenzene)sulfinyljpyrrolidin-3
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yIlniethoxyJethoxy)ethylf-1-[4-([[2-(2-[[(3S)-1-[(4-[[(1S,2S)-6-cioro-4-cyano-2

(dimethl/amino)-2,3-dihydro-1H--inden-1-yloxy]-3-methylbenzene)sufonyl/pyrrolidin

3-yI~methoxy~ethoxy)ethy1caramoyI~amino~buty1urea;bis(trifluoroacetic acid).  

[00206] Steps A-D provided 130.6 mg (11%) of the title compound as a white solid.  

MS (mlz): 1295[M+-I. 'H NMR(Methanol-d4,400 MHz)67.89 (dJ= 1.9Hz,21-), 

7.85- 7.70(n, 4H),7.54(dJ:= .7liz,2H),7.44-7.37(m2H),6.56(d,,J= 6.6 Hz, 

2H) 4.63- 4.49 (m, 2H), 3.83 (dd, J= 16.7, 8.5 Hz, 2H), 3.61 - 3.04 (m, 46H), 2.33 (s, 

81-1),1.94 (dt, J= 13.5, 6.8 Hz, 2H), 1.59 (dd,,J: 13.1, 7.2 -Iz, 21-), 1.47 (ddJ= 3.7,3.0 

Hz, 4H).  

Example_47: 3-12-(2-[(3R)-1-[(4-(S,2S)-6-CIloro-4-vano-2-(dimethylainot)-2,3

dikydro-1H-inden-1-yIfoxy]-3-methylbenzene)sulfonyllpyrrolidin-3-ylI 

methoxy/ethoxy)ethyl]-1-[/4-([2(2-[[(3R)-1-[(4-[[(IS,2S)-6-cloro4-cyano-2

(dimethylainino)-2,3-dihvdro-1H-inden-1-yloy]-3-methylbenzeiie)sIfonylJpyrrolidin

3-yllmethoxlethKoxy)etkvllcarbamoyllamino)butyllurea.  

- -N H H Go-CN 
NC' N 

O NC~ N N 

H HN 

0 
Example 47 

10313] Beginning with R-enantiomer INT-RM5 and INT-I8B, Steps A-D provided 248 

mg (27%) of the title compound as a white solid. MS (m z): 1293 [M+1]. -H NMR 

(Methanol-d4, 400 MHz) 6 7.78 - 7.65 (m, 6H), 7.51 (d, J=8 7 Hz 2H), 7.45 - 7.40 (in, 

2H), 6.00 (d, J= 6.1 Hz, 2H), 3.64 --- 3.45 (m, 14H), 3.44 - 3.14 (m, 14H), 3.14- 3.02 (m, 

81-1), 2.35 (s, 1211), 2.27 (s, 611), 1.91 (did, J= 12.8, 7.5, 5.4 I-Iz, 2H),1.57 (dq, J= 14.3, 7.3 

Hz, 2H), 1.47 (p,.= 3.3 liz, 411).  

Scheme for Pyridinyl Linker Synthesis: 
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0 Raney Nt, 0 N CN / 
BnO- -- ;--N N C NR N--N BnO- NH2 

0 \ - OH NaH, DMF .. / CN H 2, tOOH , 

INT-SM2 Step A NT-SP1 N Step 8 NT-SP2 

Boc2, N2C~sa 9 / ,Pd/C, H2 - o 
SaC BnO- -S- NHBoc - O   -- S-N NHBoc 

THF, H20 -"~ 0 EtOAc \- 0 

Step C !NT-SP3 N Step D INT-SF4 

[0314] StepA: To a 50-nL round-bottom flask was ddedNN-dimethylforimamide (12 

mL), sodium hvdide (331.2 mg, 13.8 mmol, 5 equiv), 4-chloropyridine-2-carbonitrile 

(574.1 mg, 4.14 mmol, 1.5 equiv), sulfonamide INT-SM2 (1.0 g, 2.77 mmol, 1 equiv). The 

resulting solution was stirred for 1.5 hat room temperature. The reaction was then quenched 

by the addition of 20 mL of NH 4 Ci and extracted with 3 x 100 mL of ethyl acetate. The 

organic layers were combined, washed with I x 100 mL of brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with ethyl acetate/petroleum ether (1:1) providing 570 mg (44%) of 4

[[(3S)-I-[[4-(benzyloxy)-3-methylbenzene]suilfonyl]pyrrolidin-3-yi]methoxy]pyridine-2

carbonitrile (INT-SPI) as a white solid.  

10315] Step B: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of H2 was added INT-SPI (660 mg, 1.42 rnmol, equiv), ethanol (20 miL), and 

Raney Ni (660 mg). The resulting solution was stirred for overnight at room temperature.  

The resulting mixture was filtered and concentrated under vacuum providing 520 mg (78%) 

of (4-[[(3S)-1-14-(benzyloxv)-3-methiylbenzenejsulfonyi]pyrrolidin-3-yl]methoxv]pyridin

2-yi)methanamine (INT-SP2) as a brown solid.  

[03161 Step C: To a 100-mL round-bottom flask was added amine INT-SP2 (520 mg, 

1. 11 mmol, I equiv), 1:1 tetrahydrofuran:120 (20 mL), and sodium carbonate (588.3 mg, 

5,55 mmol, 5 equiv). This was followed by the addition of a solution of Boc2O (485 mg, 

2.22 mmol, 2 equiv) in tetrahydrofuran (5 mL) dropwise with stirring at 5-10 °C in 5 nuin.  

The resulting solution was stirred for 2 h at room temperature. The resulting slurry was 

extracted with 3 x 100 mL of ethyl acetate. The organic layers were combined, washed with 

I x 100 mL of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under 

vacuum. The residue was applied onto a silica gel column with CH2C22/methanol (5:1) 

providing 520 mg (82%) of tert-butyl N-[(4-[[(3S)-1-[[4-(benzyloxy)-3
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methyIbenzeneIsulfonyIl]pyrrolidin-3-yIImethoxy]pyridin-2-yl)metli]carbamate (INT

SP3) as a white solid.  

[0317] Step D: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of hydrogen was added a solution of INT-SP3 (520 mg, 0.92 mmol, I equiv), 

ethyl acetate (10 mL), and 10% Pd/C (520 mg). The resulting slurry was stirred for 1 h at 

room temperature. The solids were filtered out and the filtrate concentrated under vacuum 

providing 420 mg (96%) of tert-butyl N-[(4-[(3S)-1-[4-hydroxy-3

methibenzene)sufonyi]pyrrolidin-3-yl]methoxy]pyridin-2-vl)methyl]carbamate (INT

SP4) as a white solid.  

[0318] The R-enantiomer of INT-SP4 was generated from the analogous procedure 

beginning with tert-butyl (3R)-3-(hydroxvmethyI)pyrrolidine-1-carboxylate. This provided 

INT-RP4: 

0 
HO /\ -S-N NHBoc 

_b _1 0 0N 

INT~RP4 

Scheme for Pyridinyl Dimer Product Synthesis: 

Efxampe48:3-(4-I(3)-1-(4-[(1,2)-4,6-Dichloro-2-dimnethylamn)-2,3-dihydro

1IH-inden-1-ylJoxy-3-nethylbenzene)sulfonyljpyrrolidin-3-yl]methoxylpyridin-2

yl)inetlylj-1-14-([[(4-[[(3S)-1-[(4-[[(JS,2S)-4,6-dichloro-2-(dimethylanino)-2.3-dihydro

1H-inden-l1-yoxy-3-et~ybenzene)sufony~pyrroidin-3-ylJrmethoxjpyridin-2

yl)niethyljcarbamoyllanino)butyljurea 
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N'
CI/ 

cH ;NT-18C 
N NHBNcHo 

0 N 
U HF,40 C c-\ 0l 'T > NHBac 

INT-SP4 N Cd 
Step A INT-SP5 

N 

TFA OON NCO 
T A 0.4 ea 

CH 2C 2  Cl- C /NN NH2  DMF (.115 M), 60 °C 

Step B INT-SP6 Step C 

N' 

N N- N O N0O C Cl 

Ni '~ H H Il 
S 0.-0 

CI N O 

Example 48 

10319] Step A: To a 7-mL round-bottom flask was added phenol INT-SP4 (170 mg 

0.36 mmol, I equiv), aminoindanol INT-18C (96.4 mg, 0.39 mmol, 1.1 equiv), 

tetrahydrofuran (0.83 iL), and PPh3 (140.1 mg, 0.53 mmol, 1.50 equiv). Heaing at 40 °C 

in an oil bath DIAD (0.11 mL) was added dropwise with stirring over 15 mM. The resulting 

solution was stirred for 1 hat 40-45 °C in an oil bath. The residue was applied onto a silica 

gel column with ethyl acetate/petroleum ether (100%) providing 200 mg (80%) of tert-butyl 

N-[(4-[[(3S)-1-[(4-[[(1S,2S)-4,6-dichoro-2-(dimethylamino)-2,3-dihy dro-1HI-inden-1

yl]oxy]-3-methvibenzene)sulfonyi]pyrroiidin-3-yi]methoxy]pyridin-2-vl)methyli]carbamate 

(INT-SP5) as a yellow oil.  

[0320] Step B: To a 100-mL round-bottomi flask was added INT-SP5 ( g200 mg 0.28 

mmol, 1 equiv), CH2C2 (15 mL), and trifluoroacetic acid (5 mL). The resulting solution 

was stirred for I h at room temperature. The pH value of the solution was aidusted to 9.0

10,0 with sodium bicarbonate (100%) and the slurry extracted with 3 x 100 mL of ethyl 

acetate. The organic layers were combined, dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2/methanol (5:1) providing 153 mg (89%) of ( 

(aminomethyl)pyridin-4-yl]oxy]methyl)pyrrolidine-1-sulfonyl]-2-methylphenoxy]-4,6

dichlioro-N-dimethyl-2,3-dihdro-H-inden-2-amine (INT-SP6) as awhite solid.  
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103211 Step C: To a 25-mL round-botom flask was added amine INT-SP6 (153 mg, 

0.25 minol, 2.08 equiv), 1,4-diisocyanatobutane (17 ig, 0 12 mmol, 1 equiv), and N,N

dimethyliformamide (1.7 mL). The resulting solution was stirred for 1 h at 60 °C in an oil 

bath. The solids were filtered out. The crude product was purified by Preparative HPLC 

with the following conditions: Column, XBridge C18 OBD Preparative Column, 19*250 

mm, 5 un mobile phase, water (0.05% NH40H) and CH3CN (85% CH3CN up to 90% in 8 

mn); Detector, UV 254 nm.  

Examle 48: 3-[(4-[[(38)-I-[(4-[[(1 ,2)-4,6-Dichloro-2-(dimethylamino)-2,3-dihiydro

1H-inden-1-ylloxy-3-methylbenzene)sulfonlpyrrolidin-3-ylnethoxypridin-2

y)inethylJ=-1-4-(11(4-[[(3S)-1-[(4-[I(I,2S)-4,6-dichloro-2-(dimethvlamino)-2.3-dihydro

1H1-inden-1-yloxy/-3-nethylbenzene)sulfonylpyrrolidi-3-ylmethoxypyridin-2

yl)iethyl carbanoylJamino)butylurea.  

[002071 Steps A-C provided 62.3 mg (38%) of the title compound as a white solid. MS 

(nz): 13511 M+H1. 1 1 NMR (Methanol-d4, 300 MI-z) 6 8.15 (d,J:= 5.9 -z, 2H), 7.77 

7.60 (m, 4H), 7.49 - 734 (i, 4H), 7.06 (d J:= 1.1 Hz, 211), 6.82 (d,,= 2.5 Hz, 211), 6.67 

(dd, J= 5.9, 2.5 Hz, 2H), 593 (d, J= 6.2 Hz, 2H), 4.29 (s, 4H), 4.00 (s, 2H), 3.88 (ddJ= 

9.4, 6.0 Hz, 2H), 3.73 (tl J= 8.7 Hz, 2H), 3.50 -- 3.29 (in, IOH),3.28 - 3.10 (m, 6H), 2.87 

(dd, J= 16.4, 7.7 Hz, 11-1), 2.58 (s, 41-1), 2.29 (s, 11-1), 2.16 (s 61-1),1.49 (s, 41).  

N 

NH H 0~ 0 i 
N N-N Ok 

N C t 

Example 49 N 

Example 49: 3-[(4-|[(3R)-1-(4-[[(S,2S)-4,6-Dichlor-2-(diinethylamino)-2,3-dihydro

1H-inden-1-yljoxy]-3-methl benzene)sulfnvilpyrrolidin-3-ylfnethoxywpridin-2

yI)inethyl]-14-([(4-[(3R)-1-I(4-1(1S,2 )-46-dichloro-2-(dimethylamino)-2,3-dihvdro

1IH-inden-1-ylJoxyl-3-methylbenzene)sulfonyllpyrrolidin-3-ylJietloxylpyridin-2

yl)metlyllcaramoyllainio)buyllurea. Beginning with R-enantioner INT-RP4 and 

INT-18B, 

[0322] Steps A-C provided 54.3 mg (31%) ofthe title compound as awhite solid. MS 

(m/z): 1351 [M+H]1*. 'HNMR(Methanol-d4,300 MHz) 6 8.18 (d, J= 5.9Hz, IH), 7.77 -
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7.61 (m, 21-1), 7.49 - 7.33 (i 21-1), 7.04 (d, J = 1.1 1z, 11-1). 6.83 (d, J = 2.4 Hz, 1-), 6.71 

(dd, J= 5.9, 2.5 Hz, 1H), 5.92 (d, J= 5.8 1Hz, iH), 4.56 (s, 5H), 4.30 (s, 2H), 3.96 - 3.73 (, 

2H), 3.51- 3.32 (n, 3H) 3,27 - 3.08 (in, 5H), 2.87 (dd, J = 16.6, 7.7 Hz, 1H), 2.30 (s. 7H), 

2.63 --- 2.52 (m, 1H), 2.19 (s, 4H), 2.00 (d, J = 7.9 Hz, 2H), 1.67 (dd, J = 13.2, 7.1 Hz, 1H), 

1.50 (s, 41-1). 1.30 (d,.J = 25.9 1z, 6H), 0.86 (d, J= 6.2 Hz, 2H).  

Scheme for Cyano-containing Pyridinyl Dimer Product Synthesis: 

Example 50: 3-[(4-[[(3)-I-[(4-[[(1S,2)-6-Chloro-4-cyano-2-(dinethylanino)-2,3

diltvdro-1H-inden--yloxy-3-methylbenene)sulfonylJpyrrolidin-3-ylnethoxvlpyridin

dihydro-1H-inden-1-yloAy-3-inethylbenzene)sIfonyvllpyrrolidin-3-yllmethoxypvridin

2-yl)methlJcarbanoylaino)butylJurea 

0 OH N 

HO r-S-N NH oc Br NT-18B /-1 Zn(CN), Pd(PPhl.) 4 

PPh3, DIAD. BrN NHBoc NMP, 100'C 
NT-SP4 N THF, 40°C 

INT-SP7 Step B 
Step A 

C OCN' =.-N-NCO 
TFA 

00 

NC-%/\- NH~oc C 2C|2 NC N <NH2 M(.5)6' 

C INT-SP5 Step C NT-SP9 te 

O NA Cl 

N-C 
NC- NON N O 

Example 50 N

103231 Step A: To a 7-mL round-bottom flask was added phenol INT-SP4 (250 mg, 

0.52 minmol, I equiv), aninoindanol INT-I8B (167.36 ig, 0.58 miol, 1.1 equiv), 

tetrahvdrofuran (1.22 mL), and PPh3 (206.2 ing, 0.79 mmiol, 1.50 equiv). Heating at 40 °C 

in an oil bath DIAD (0.16 mL) was added dropwise with stirring. The resulting solution was 

stirred for I h at 40-45 °C in an oil bath. The resulting mixture was concentrated under 

vacuum. The residue was applied onto a silica gel column with dichloromethane/methanol 

(5:1) providing 300 mg (76%) of tert-butyi 1-(4[(3S)-1-(4-[(1S2S)-4-bromo-6-chloro
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2-(dimethylamino)-2,3-dihy dro-1H-inden-I-ylIoxy]-3-methylbenzene)sulfonyl]pyrrolidin

3-yl]methoxy]pyridin-2-yl)iethylcarbante (INT-SP7) as a white solid.  

[0324] Step B: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added bromoaminoindanol INT-SP7 (300 mg, 0.40 mmol, 1 

equiv), Zn(CN)2 (28.16 mg, 0.24 mmol, 0.60 equiv), NMP (5 mL), and Pd(PPh3) 4 (46.22 

mg, 0.04 mmol, 0.10 equiv). The resulting solution was stirred for overnight at 100 °C in 

an oil bath. The resulting solution was extracted with 3 x 100 mL of ethyl acetate. The 

organic layers were combined, washed with 3 x 100 mL of brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with dichloromethane/methanol (10:1) providing 300 mg (crude) of ert

butyl N-[(4-[[(3S)-i-[(4-11(1S2S)-6-chloro-4-cyano-2-(dimethvlamino)-2,3-dihvdro-IH

inden-I-Yl]oxy]-3-methylbenzene)sulfonyIIpyrrolidin-3-yI]methoxy]pyridin-2

yl)methylicarbamate (INT-SP8) as a white solid, used without further purification in Step 

C.  

[03251 Step C: To a 100-mL round-bottom flask was added INT-SP8 (220 mg, 0.32 

mmol, I equiv) and 3:1 CH2Cl2:TFA (20 mL). The resulting solution was stirred for I h at 

room temperature. The pH value of the solution was adjusted to 9.0-10.0 with sodium 

bicarbonate and extracted with 3 x 100 mL of ethyl acetate. The organic layers were 

combined, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum.  

The residue was applied onto a silica gel column With CH2Cl2/methanol (5:1) providing 187 

mg (crude) of (S,.2S)-I-[4-[(3S)-3-([[2-(aminomethyl)pyridin-4

ylloxylmethyl)pyrrolidine-1-sulfonyl]-2-methylphenoxy]-6-chloro-2-(dimethylamino)-2,3

dihvdro-1H--indene-4-carbonitrile (INT-SP9) as a white solid.  

[0326] Step D: To a 7-m round-bottom flask was addedamine INT-SP9 (187 mg, 0.31 

mmol, 2.22 equiv), N,N-dimethylformamide (2.1 mL), and 1,4-diisocyanatobutane (19.8 mg, 

0.14 mmol. I equiv). The resulting solution was stirred for I h at 60 °C in an oil bath. The 

solids were filtered out. The crude product was purified by preparative HPLC with the 

following conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; 

mobile phase, water (0.05% NH40-) and CH3CN (55% CH3CN up to 57% in 8 min); 

Detector, UV 254 nm.  

Example 50:3-(4-[3S)-1-(4-[(S,2S)6-Cloro-4-cyano-2-(dimethylaino)-2,3

dihydro-1i-inden-1-yIfoxy]-3-mnethybenzenle)sulfonyl/pyrroidin-3-ymethoxy~pyridin

2-yl)mnethl]l-1-[4-(if(4-II(3S)-1-t(4-[[(1S,2S)-6-chloro-4-cyanio-2-(dimnethylamin)-2,3
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dilvdro-1I-inden-1-yloxy|-3-niethylbenzene)sulfonylpyrrolidin-3-ylInetioxvpyridiii

2-yl)methyllearbimoylJaino)buy1lJurea.  

[0327] Steps A-D provided 64.5 mg (34%) of the title compound as white solid. MS 

(mlz): 1333[M+H1]. 'HNMR(Methanol-d4,300 MHz) 6 8.16 (d,,[= 5.7 Hz, 2H), 7.77 

7.61 (i, 61-) 7.52- 7.36 (m, 41-), 6.82 (d,J= 2.3 I-Iz, 21-1). 6.73 -- 6.64 (m, 21-), 5.95 (d, J 

= 6.0 Hz, 2H), 4.29 (s, 41H) 3.88 (dd, J= 9.5, 6.0 Hz, 2H), 3.74 (dd, J= 9.5, 7.7 Hz, 2H), 

361- 3.28 (m, 7H), 3.28 - 2.97 (m, 11H), 2.57 (dt, J= 14.1, 7.0 Hz, 2H), 2.30 (s, 12H), 

2.18 (s, 6H), 2.10 -- 1.92 (n, 2H), 1.68 (dq, J= 14.0. 7.2 Hz, 2H), 1.55 --- 1.44 (m, 4H).  

Example e 51: 3-[(4-[[(3R)-1-[(4-[[(I S,2S)-6-CIloro-4-cyaio-2-(dimethylamio)-2,3

ihyvdro-1H-inden--yoy]-3-nethylbenzeine)suIfonylJpyrrolid&in3-ylnethoxyjpyridint

2-yl)methyl]-1-I4-([[(4-[[(3R)-1-|(4-[(1S,2S)-6-chloro-4-cyano-2-(dimethyIamino)-2,3

dihydro-1f-Iinden-1-ylfoxy]-3-nethylbenzene)sufoy1lpyrrolidin-3-ylnethoxy]pyridin

2-yl)netlyllcarbanoylanino)butyljurea 

0 

CI 

N 

N~ N OSO-C 

CH N 

Example 51 N,_ 

[0328] Beginning with R-enantiomer INT-RP4 and INT-18B Steps A-D provided 39.6 

ig (37%) of the title compound as a white solid. MS (mn):1333 IM-i-1-. 'I-I NMR 

(DMSO-d6, 400 MHzI) 823 (d,J:= 5.6 Hz, 211), 7.99 (d,J= 1.9 Hz, 21H), 7.70 - 7.60 (m, 

4), 7.58 - 7.49 (m 4H), 6.76 - 6.66 (m,4H), 6.32 (t, J= 5.8 Hz, 2H), 6.09 (t, = 5.6 Hz, 

2H), 5.93 (d, J= 5.4 Hz, 2H), 4.18 (d, J= 5.7 Hz, 4H), 3.80 (ddd, J= 32.6, 9.6, 6.8 Hz, 4H), 

3.52 (dd, J= 7.7, 5.8 Hz, 2H) 3.36 --- 2.93 (im, 1611), 2.49 (s, 2-), 2.16 (d, J=: 11.9 Hz, 1811), 

1.91 (dt, J= 13.1, 6.6 Hz, 211), 1.58 (dqJ:= 14.2, 7.4 Hz, 21), 1.38 - 1.29 (m, 4H).  

Scheme for H-ydroxyethylpyrrolidine Linker Synthesis: 
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O H o H 
_____ ___ _ \I \N,-\ , N 
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CH 2CI 2  BnO CH 2CI 2  BnO 

Step A INT-SE1 Step B INT-SE2 

Ts0,,-O0 ---. N3  Bfl 1 P/CH 
TPd/C, H2 

K 2C03 , CH3CN sN N N MeOH 
60 C 0 0 1K N 

Step C INT-SE3 Step D 

HO H HO H 

O NH 2  0 MeOH N 
Step E H 

INT-SE4 INT-SE5 

[03291 Step A: To a 100-mL round-bottom flask was added tert-butyl (3S)-3

aminopyrrolidine-1-carboxylate (2.5 g, 13.42 mmol, I equiv), C12C12 (20 mL), and sulfonyl 

chlorideINT-L3(whereR':=rn-methyl,4.72g,15.90mmol,3equiv). The resulting solution 

was stirred overnight at room temperature. The resulting mixture was concentrated under 

vacuum. The residue was applied onto a silica gel column with ethyl acetate/petroleum ether 

(1/100-100/1) providing 3.0 g (50%) of tert-butyl (3S)-3-[[4-(benzyloxy)-3

methylbenzene]sulfonamido]pyrrolidine-I-carboxylate (INT-SE1) as a yellow oil.  

[03301 Step B: To a 100-nL round-bottom flask was added sulfonamide 1NT-SE1 (3.0 

g, 6.72 mnmol, I equiV), C12C12 (15 mL), and trifluoroacetic acid (5 mL). The resulting 

solution was stirred for 1.5 hat room temperature. 'ThepHvalue ofthe solution wasadjusted 

to 9-10 with saturated aqueous sodium bicarbonate and extracted with 3 x 100 mL of ethyl 

acetate. The organic layers were combined and concentrated under vacuum. The residue 

was applied onto a silica gel column with CH2Cl2/methanol (10:1) providing 2.1 g (90%) of 

4-(benzyloxy)-3-methy-N-[(3S)-pyrrolidin-3-yl]benzene-I-sulfonamide (INT-SE2) as an 

off-white solid.  

10331] Step C: To a 100-mL round-bottom flask was added amine INT-SE2 (2.41 g, 

6.96 mmol, I equiv), CH3CN (20 mL), potassium carbonate (2.5 g, 18.09 mmol, 3 equiv), 

and 1-[2-(2-azidoethox)ethoxv]sulfonyl-4-methybenzene (1.9 g, 6.66 mmol, 1.1 equiv).  
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The resulting slurry was stirred overnight at 60 °C. The resulting solution was diluted with 

water and extracted with 3 x 100 mL of ethyl acetate. The organic layers were combined, 

dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue 

was applied onto a silica gel column with ethyl acetate/petroleum ether (1:100-100:1) 

providing2.4g(75%) of N-[(3S)-1-2-(2-azidoethoxy)ethyllpyrrolidin-3-yl]-4-(benzyloxy)

3--methylbenzene-I-sulfonamide (INT-SE3) as a yellow oil.  

[0332] StepID: To a 100-mL round-bottom flask purged and maintained withaninert 

atmosphere ofhydrogen was added azideINT-SE3 (1.0 g, 2.18 mmol, I equiv), ethyl acetate 

(5 mL), methanol (5 mL), and 10% palladium on carbon (500 mg). The resulting slurry was 

stirred for 2 h at room temperature. The solids were filtered out. The residue was applied 

ontoasilica gel columnwith CH2CI2/methanol(8:1)providing420mg (56%)of N-[(3S)-1

[2-(2-aminoethoxy)ethylIpyrrolidin-3-ylI-4-hydroxy-3-methylbenzene-I-sulfonamide 

(TNT-SE4) as an off-white solid.  

[0333] Step E: To a 25-mL round-bottom flask was added amine INT-SE4 (400 mg, 

1.16 mrnol, I equiv), methanol (5 mL), triethylamine (24 mg, 0.24 mmol, 0.20 equiv), and 

ethyl 2,2,2-trifluoroacetate (653 ig, 4.60 mmol, 4 equiv). The resulting solution was stirred 

for 1.5 h at room temperature. The resulting slurry was diluted with water and extracted 

with 3 x 100 mL of ethyl acetate. The organic layers were combined, dried over anhdrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with CH2Cl2/methanol (10:1) providing 400 mg (78%) of 2,2,2-trifluoro

N-(2-[2-[(3S')-3-[(4-hydroxy-3-methylbenzene)sulfonamido]pyrrolidin-I

yllethoxyethyl)acetamide (INT-SE5) as a yellow oil.  

103341 The R-enantiomer of INT-SE5 was generated from the analogous procedure 

beginning with tert-butyl (3R)-3-aminopyrrolidine-1-carboxvlate. This provided INT-RE5: 

HO 

,SN 

v~ ~N CF 3 H 

INT-RE5 

Scheme for Hydroxyethylpyrrolidine Dimer Product Synthesis: 

Example 52:3-2-2-(3)-3-[4-[(1,2)4,6-ichoro-2-(diethyain)-2,3-ihydro

II-1-indeii-1-ylJoxyl-3-nethylbenzene) sulfiamidolpvrrolidin-1-ylethoxyethyl)-I-(4
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II(2-[2-[(3)-3-[(4-[[(I,.2)-4,6-dichloro-2-(dinethylamiiio)-2,3-dihvdro-1II-iiden-1

yljoxy]-3-methlbenizene)sulftnamidojpyrrolidin-1-yl/ethoxy/ ethyl) 

carbanoyllaminojbutyl)urea 

N 

Ho 'OHO 

S' r'al IN'T-8C O r~!H0 r!N-SOi 
I________ N---,s--D' 'r 'k CF CF, 

0't.N CF 3  PPh 3, DIAD, CNO 0 N H 
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Example 52 
IN 

[0335] Step A: To a 7-mL round-bottom flask was added aminoindanol INT-I8C (92.4 

mg, 0.38 mmol, 1.1 equiv), tetrahydrofuran (1 mL), phenol INT-SE5 (150 mg, 0.34 mmol, 

I equiv), and PPh3 (178.9 mg, 0.68 mmol, 2 equiv). Heating at40 °Cin an oil bath DIAD 

(103.4 mg, 0.51 mmol, 15 equiv) was added dropwise with stirring over 15 min. The 

resulting slurry was stirred for 1 h at 40-45 °C in an oil bath. The residue was applied onto 

a silica gel column with CH2Cl2/methanol (10:1) providing 200 mg (88%) of N-(2-2-[(3S)

3-[(4-1(IS,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1I-I-inden--vi]oxy]-3

methyIbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy] ethyl)-2,2,2-trifluoroacetamide (INT

SE6) as a yellow oil.  

10336] Step B: To a 25-mL round-bottom flask was added INT-SE6 (200 mg, 0.30 

mmol, I equiv), methanol (5 mL), and sodium hydroxide (3 M(a), 1 mL) The resulting 

solution was stirredfor 1.5 hat 60 °C.The resulting solution was cooled to room temperature 

and extracted with 3 x 50 mL of ethyl acetate. The organic layers were combined, dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied 

onto a silica gel column with CH2C2/methanol (8:1) providing 100 mg (58%) of N(3S)-I
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12-(2-aminoethoxy)ethyl]pyrrolidin-3-vl]-4-[ (1S.2S)-4,6-dichloro-2-(dimethylamino)-2,3

dihydro-1H--inden-1-y]oxy-3-methylbenzene-1-sulfonamide (NT-SE7) as a yellow oil.  

[0337] Step C: To a 25-mL round-bottom flask was added amine INT-SE7 (100 mg, 

0.17 inmol, 1 equiv), NN-dimethyIformamide (1 mL), and 1,4-diisocyanatobutane (0.0945 

mL, 0.45 equiv). The resulting solution was stirred for 1.5 h at 60 °C. The crude product 

was purified by preparative HPLC with the following conditions: Column, XBridge Shield 

RP18 OBD Column, 19*150 mm, Sum; mobile phase, water (0.05% TFA) and CHCN 

(24.0% CHCN up to 40.0% in 8 nin); Detector, UV 220nm.  

E xam le52: 3-(2-[2-[(3S)-3-[(4-[[(S,2S)-4,6-Dicloro-2-(dimetylanino)-2,3-dihyiro

IH-inden-1-ylloxy]-3-netlylbenzene) sulfonamnidolpyrrolidin--yljethoxy/ethyl)-1-(4

[[(2-[2-[(3S)-3[(4-(1S,2S)-4,6-dichtloro-2-(dimethylamin)-2,3-dihydro-1H-inden-1

ylloxy1-3-methylbenzene)sulfonainidolpyrrolidin-1-yljethoxyj ethyl) 

carbanovlaniinobutyl)iurea.  

103381 Steps A-C provided 42.1 ing (19%) of the title compound as a colorless viscous 

oil. MS(m/z): 1283.7W[M+H]'. 'H NMR(Methanol-d4,400MI-lz)67.88-- 7.82(n,211), 

7.79 (s, 21-1), 7.56 - 7.48 (i, 411), 7.06 (d J:= 1.3 1-1z, 2H), 655 (d, J 6.7 Hz, 2H), 4.48 (q, 

J= 8.2 Hz, 2H),4.09 - 3.59 (n 13H), 3.54 (t.,J= 5.3 Hz, 4H), 3.50 - 3.35 (in, 8H), 3.33 (s, 

3H), 3.13 (i. 6H), 3.04 (s, 12H)., 2.32 (m, 8H), 2.09 -- 1.88 (in, 2H), 1.50 (s, 4H).  

Example 53: 3-(2-[2-[(3R)-3-[(4-[[(S,2S)-4,6-Dichloro-2-(dinethylanino)-2,3-dihy'dro

IH-inden-1-vlloxy.]-3-methylbenzeie)sulfoniamidoJpyrrolidin-1-vlethoxyJethyl)-1-(4

IJ(2-[2-[(3R)-3-[(4-|[(iS,2S)-4,6-dichloro-2-(dinethvlanino)-2,3-dihydro-IH-inden-1

ylloxy]-3-methlbenizene~sulfonamnidojpyrrolidlin-1

ylJethoxy-etlyl)carbanoyllaminohbutyl)urea 

/ o.N 
i l 

H1 0 H i 

Example 53 

103391 Beginning with R-enantiomer INT-RE5 and INT-18C, Steps A-Cprovided 19.4 

mg (21%) of the title compound as a white solid. MS(z): 1283.6 [M+H]-. 'H NMR 

(DMSO-d6, 300 MHz) 6 7.68 -- 7.45 (m, IOH), 7.12 (d, J= 1.8 Hz, 2H). 5.98 -- 5.81 (in, 4H), 
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5.73 (t, J= 5.6 Hz, 211), 3.54 (s, 2H), 3.48 --- 3.21 (m, 101-1),3.16 --- 2.99 (m, 6H), 2.94 --- 2.74 

(n 6H), 2.56 (s, 211), 2.39 (s, 51). 2,16 (d, J=: 6,0 Hz, 191) 1.80 (s, 2H), 1.40 (d, J=:7.8 

Hz, 2H), 1.29 - 1.15 (m, 8H).  

Scheme for Cyano-containing Hlydroxyethylpyrrolidine Dimer Product Synthesis: 

Example 54: 3-2-[2-(3S)-3-[(4-[[(IS,2S)-6-Chloro-4-cyano-2-(dimethylamin)-2,3

dikvdro-1H-inden-1-yljoxy-3-nethlbenzene)sulfonamidolpyrrolidin-1-yletIoxV 

ethyl)-I-(4-[[(2-[2-[(3S)-3-[(4-[[(S,2S)-6-chloro-4-cyano-2-(dinetvlanino)-2,3

diltvdro-1H-inden-I-]oxyJ-3-methylbenzene)sulfonainidojpyrrolidin-1

ylJethoxy-etlty)carbanoylaminohbutyl)urea 

NN 
HO 'OH 

H B IT-i8 0 

9---------------- -----
C CF31 P'P133 DIAD Br- 0 C .j CF3 

THF, 40°C gi 
NT-SE5 NT-SE8 

Step A 

SN/ 

Zn(CN)2, Pd(PPh3), 3 M NaOHM H 

NMP 95°C N MeOH N 

Step B C INT-SE9 Step C C NT SE0 

OCN - NCO 
O4 eq \0C _Aq H H 

)MF (0 1M 60 GC NC N N-CN 
..-Hr.H HN 

StepD Cl H 

Example 54 

[03401 Step A: To a 8-mL round-bottom flask was added aminoindanol INT-18B 

(181.84 mg, 0.63 imol, 1.1 equiv), tetrahydrofuran (1 mL), phenol INT-SE5 (250 rig, 0.57 

mmol1equiv),andPPh3(2981 mg, 1.14 mmol, 2 equiv). Heating at 40 °C in an oil bath 

DIAD (172.4 mg, 0.85 mmnol, 1.5 equiv) was added dropwisewith stirring over 15 min. The 

resulting solution was stirred for I h at 40-45 °C in an oil bath. The residue was applied 

onto a silica gel column with C12Cl2/methanol (10:1) providing 200 rg (49%) of N-(2-[2

[(3S)-3-[(4-[[(1,2S)-4-bromo-6-chloro-2-(dimethylamnino)-2,3-dihydro-iR-inden-1

yl]oxv]-3-methyibenzene)sulfonaido] pyrrolidin-I-yIIethoxy]ethyl)-2,2,2

trifluoroacetamide (INT-SE8) as an off-white solid.  
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103411 Step B: To a 25-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added bromoaminoindanol INT-SE8 (200 mg, 0.28 mmol, I 

equiv), NMP (2 mL). Zn(CN)2 (19.72 mg, 0.60 equiv), and Pd(PPh3)4 (32.5 mg, 0.03 nmol, 

0.10 equiv). The resulting solution was stirred overnight at 95 °C. The resulting slurry was 

cooled to room temperature, diluted with water, and extracted with 3 x 50 mL of ethyl 

acetate. The organic layers were combined, dried over anhydrous sodium sulfate, filtered, 

and concentrated. The residue was applied onto a silica gel column with CH2C2/methanol 

(25:1) providing 150 mg (81%) of N-(2-[2-[(3S)-3-1(4-1(1S,2S)-6-chloro-4-cyino-2

(dimethylamino)-2,3-dihvdro-iJH-inden-I-yl]oxy]-3-methylbenzene) 

sulfonamido]pyrrolidin-I-vl]ethoxy]ethyl)-2,2,2-trifluoroacetamide (INT-SE9) as ayellow 

oil.  

10342] Step C: To a 50-mL round-bottom flask was added INT-SE9 (150 mg, 0.23 

mmol, 1 equiv), methanol (5 mL), and sodium hydroxide (3 M aqueous, I InL). The 

resulting solution was stirred for 1.5 h at room temperature. The resulting mixture was 

concentrated under vacuum. The residue was applied onto a silica gel column with ethyl 

acetate (100%) providing 60 mg (47%) of N-[(3S)--1-2-(2-aminoethoxy)ethvl]pyrrolidin-3

yl]-4-[[I(S2S)-6-chloro-4-cyano-2-(dimethvlamino)-2,3-dihydro-IH-inden-I-yl]oxv]-3

methylbenzene-1-sulfonamide (1NT-SE10) as yellow oil.  

103431 Step D: To a 25-mL round-bottom flask was added amine INT-SE10 (60 mg, 

0 11 immol, 1 equiv), NN-dimethylformamide (1 mL), and 1,4-diisocyanatobutane (0.00672 

mL). The resulting solution was stirred for 1 h at 60 °C. The crude product was purified by 

preparative HPLC with the following conditions: Column, XBridge Preparative C18 OBD 

Column, 19*150 mn, 5 um; mobile phase, water (0.05% NLOH) and CH3CN (40.0% 

CH3CN up to 77.0% in 7 min) Detector, UV 254/220nm.  

Example 54: 3-(2-2-[(3)-3-[(4-[[(S,2S)-6-Cltoro-4-cyano-2-(dimethyamino)-2,3

dihydro-1Hi-inden-1-ylloxyJ-3-rmetlbvlenzene)sulfiamidolpyrrolidin-i-ylIethoxy] 

ethyl1)-1-(,4-[[(2-[2-[(3S')-3-[(4-[[(1S',2SV)-6-chloroP-4-cy7ano-2-(dimethylaino)-2,3

dihydro-1H-inden-1-yljoxyI-3-nethlylbenzene)sulfoinamidolpyrrolidi-1

ylletloxyletltyl)carbanoyllamiolbutyl)urea.  

100208] Steps A-D provided 9.8 mg (7%) of the title compound as a white solid. MS 

(mz): 1265.4[M+H]*. 'HNMR(Methanol-d4,400 MHz)7.79-7.74(i,4H),7.72

7.68 (in, 2H). 7.48 (d,,J= 8.7 Hz. 2H), 7.41 (d, J= 1.2 Hz, 2H), 6.00 (d, J= 6.1 Hz, 2H), 

4.60 (s, 51-1). 3.76 (s, 2H). 3.66 --- 3.49 (i, 61-1). 3.49- 3.39 (m, 5H), 3.37 (d, J::= 8.0 Iz, 

11), 332 - 3.21 (in, 411), 3.15 - 3.03 (n 61), 283 - 2.74 (in, 211), 2.63 (t, J= 16.1 Hz, 
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81-1), .2.41 (m, 21-), 2.35 (s, 12H), 2.26 (s, 6H),2.11 -- 1.96 (m, 21-), 1.58 (m,2H), 1.52 

1.44 (m, 4H) 

Eampl25: 2-(3R)-3-[((4-|[(SS2S)-6-C loro-4-cano-2diethylaino)-2,3

dihydro-1H-inden-1-y~loxy]-3-methylbenzeie)sulfomanidoJpyrrolidin-1-vljethoxyjethyl)

1-(4-ff(2-[2-[(3R)-3-[(4-ff(1S,2SV)-6-chiloro-4-cy~ano-2-(dimiethylaino)-2,3-dihyvdro-1HI

iiden-I-yloxy]-3-nethtvlbenzene)sulfonanid/oepyrrolidin-1

ylfethoxylethyl)carbainoylamhinolbiutyl)ulrea 

H H H 

NN 

NC 00 N HNH 
CI0 H Cl 

HO 

Example 55 

[03441 Beginning with R-enantiomer INT-RE5 and INT-18B, Steps A-D provided 30.3 

mg(27%) of the title compound as a white solid. MS (mlz): 1263 [M+H]+. HNMR 

(DMSO-d6, 400 MHz) 6 8.00 (d,J= 1.9 Hz, 2H), 7.69 - 7.58 (m, 6H), 7.57 - 7.47 (m, 4H), 

5.92 (dd,J= 29.5,5.7 Hz, 4H), 5.76 (t,J= 5.6Hz, 2H), 3.58- 3.45 (m. 5H), 3.38 (t,J= 6.2 

Hz, 41-1). 3.31-- 3.18 (m, 81-1),3.12-- 2.87 (m, 13H),.2.59 (s, 2H), 2.42 (s, 511),2.18 (dJ= 

10.91Hz, 18H),1.83 (t,,J=: 10.5 Hz, 2H),1.43 (s, 21H). 1.32- 1,19 (m, 5H).  

Scheme for Synthesis of Triazole-type Linker Compounds 
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[0345] Step A: To a 250-mL round-bottom flask was added 2-[2-(2

aninoethoxy)ethoxy]ethan-l-ol (5.3 g, 35.53 mmol, 2 equiv), CH2Cl2 (50 mL), 

triethylamine (5.37 g, 53.07 mmol, 3 equiv), and INT-L3 (R = H, 5 g, 17.7 mmol, equiv).  

The resulting solution was stirred overnight. The reaction was then quenched by the addition 

of 50 mL of water and extracted with 3 x 50 miL of ethyl acetate. The organic layers were 

combined, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum.  

The residue was applied onto a silica gel column with CH2Cl2/methanol (0-55%) providing 

6.4 g (92%) of 2-[2-(2-[[4-(benzvioxy)benzene]silfonamidolethoxy)ethoxyjethan-1-ol 

(INT-TI) as a white solid.  

10346] Step B: To a 250-mL round-bottom flask was added INT-TI (6.4 g, 16.2 mmol, 

1 equiCH2Cl2 (50 mL),triethylamine (3.3 g, 32.6 mmol, 2 equiv), and p-TsCl (4.6 g, 

24.13 mmol, 1.5 equiv). The resulting solution was stirred overnight. The reaction was 

quenched by the addition of 50 mL of water and extracted with 3 x 50 mL of CH2C2. The 

organic layers were combined, dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a. silica gel column with 

petroleum ether/ethyl acetate (0-50%) providing 8.3 g (93%) of 2-[2-(2-[[4
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(benzyloxv)benzenesulfonamido]ethoxy)ethoxylethyl 4-methylbenzene-1-sulfonate (INT

T2) as a white solid.  

[0347] Step C: To a 250-nit, round-bottom flask was added INT-T2 (8.3 g, 15.1 mmol, 

I equiv), NN-dimethyformamide (20 mL), and NaN3 (1.47 g, 22.6 mmol, 1.5 equiv). The 

resulting slurry was stirred for 5 hat 90 °C. The reaction was then quenched by the addition 

of 50 mL of water and extracted with 3 x 50 mL of ethyl acetate. The organic layers were 

combined, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum.  

The residue was applied onto a silica gel column with petroleum ether/ethyl acetate (0-50%) 

providing 6g(94%) of -2-(2-(2izidoethoxv]-S-[4-(benzloxy)phenl]ethane-1

sulfonamido (INT-T3) as a white solid.  

[03481 Step D: To a 100-nL round-bottom flask was added INT-T3 (6.6 g, 15.70 mmol, 

I equiv) and CH2Cl2(20 mL), followed by the addition of BBr3 (11.8 g, 47.1 mmol 3 equiv) 

dropwise with stirring at -60 C. The resulting solution was stirred for 30 min at -60 °C.  

The reaction was then carefully quenched by the addition of 50 mL of water/ice. The 

resulting solution was extracted with 3 x 50 mL of ethyl acetate. The organic layers were 

combined, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum.  

The residue was applied onto a silica gel column with petroleum ether/ethyl acetate (0-50%) 

providing 5 g (crude) of 2-[2-(2-azidoethoxy)ethoxy]-S-(4-hydroxyphenvl)ethane-1

sulfonamido (INT-T4) as yellow oil.  

[0349] Step E: To a 7-mL round-bottom flask was added INT-T4 100mg, 0.30 mmol, 

I equiv), N,N-dimethylformamide (2 mL), 2,2,2-trifluoro--(prop-2-yn-i-yl)acetamide (55 

mg, 0.36 mrnol, 1.2 equiv), sodium ascorbate (11.97 mg), and CuSO45H20 (7.54 mg).The 

resulting slurry was stirred for 3 h at room temperature. The resulting solution was diluted 

with 20 mL of ethyl acetate and quenched by the addition of 20 mL of water. Theresulting 

solution was extracted with 3 x 20 ml of ethyl acetate. The organic layers were combined, 

washed with 3 x 50 mL of brine, dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a. silica gel column with 

petroleum ether/ethyl acetate (100%) providing 80 mg (55%) of 2,2,2-tifuoro-N-([1-[2-(2

12-[(4-hy droxy benzene)sulfonanudo]ethoxy]ethox)ethl]-IH-1,2,3-triazol-4

yllmethyl)acetamide (INT-T5) as a colorless oil.  

[0350] Step F: To a 25-mL round-bottom flask was added aminoindanol INT-18F (693 

mg, 1.73 mmol, I equiv), phenol INT-T5 (1.0 g, 2.08 mmol, 1.2 equiv), PPh3 (682 mg, 2.60 

mmol, 1.51 equv), and THF (4 mL). Heating at 40 °C in an oil bath DIAD (526 ig, 2.60 

mmol, 1.51 equiv) was added in portions over 20 min. The resulting solution was stirred for 
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I h at 40 °C in an oil bath. The resulting slurry was concentrated under vacuum. The residue 

was applied onto a silica gel column with petroleum ether/ethyl acetate (100%) providing 

2.0 g (crude) of tert-buityI N-[(3R)-i-[(1S,2S)-4,6-dichloro-1-[4-([2-[2-(2-[4

[(trifluoroacetamido) methyl]-H-1,2,3-triazol-1

yi]ethoxy)ethoxy]ethylIsulfamovi)phenoxv]-2,3-dihydro-1H-inden-2-yl piperidin-3

yl]carbarnate (INT-T6) as a yellow oil.  

[0351] Step G: To a 100-mL round-bottom flask was added INT-T6 (2.0 g, 2.31 mmol, 

I equiv), methanol (25 mL), and sodium hydroxide (3 M (aq), 3 mL). The resulting slury 

was stirred for 2 h at 60 °C in an oil bath. The resulting mixture was concentrated under 

vacuum. Theresulting solution was extracted with 3 x 100 mL of ethyl acetate. Theorganic 

layers were combined, washed with 1 x 100 mL of brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated under vacuum. The residue was applied onto a silica gel 

column with CH2Cl2/methanol (10:1) providing 1.06 g (60%) of ter-buyl N-[(3R)-l

1(1S,2S)--(4-[[2-(2-[2-[4-(aminomethyl)-iH-1.2,3-triazol-1

yllethoxylethoxv)ethvl]sulfamoylIphenoxy)-4,6-dichloro-23-dihdro-1II-inden-2

yl]piperidin-3-yl]carbamate as an off-white solid.  

Scheme for the Synthesis of Triazole-type Dimer Products: 

Example 56: 1-(1-2-(2-2-[(4-[[(S,2S)-2-[(3R)-3-Aminopiperidin-1-y-4,6-dichlro

2,3-diltydro-1HI-inden-1-ylloxy/benzene) sulfonainidoletoxvylethoxy)etiylf-1-1,2,3

triazol-4-ylrmethy1)-3-(4-[[(j1-[2-(2-[2-(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin--yJ-4 ,6

dich~loro-2,3-diihydro-1H-inden-1-ylfoxyhbenzene)suIfoniamidolethoxyethoxy) ethyl]-1H

1,2,.3-triazol-4-vl/iethyl)carbanoylJaminobutyl)urea 
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Example 56 

[0352] Step A: To a 7-mL round-bottom flask was added amine INT-T7 (400mg, 0.52 

mmol, 1 equiv), DMF (3mL), and 1,4-diisocyanatobutane (29 mg, 0.21 mmol, 0.4 equiv).  

The resulting solution was stirred for 2 h at 60 °C in an oil bath. The resulting solution was 

diluted with 50 mL of water. The resulting solution was extracted with 3 x 50 mL of ethyl 

acetate. The organic layers were combined, washed with 3 x 50 mL of brine, dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied 

onto a silica gel column with CH2Cl2/methanol (10:1) providing 320 mg(37%)oftert-butyl 

N-[(3R)-1-[(1S2S)-1-(4-[[-(-[2-[4-([[(4-[[(1-[2-(2-2-[(4-[(S,2S-2-(3R)-3-[[(tert

butoxv)carbonyl]amino]pipenidin-I-yl]-4,6-dichloro-2,3-dihydro-IR-inden-I

yl]oxv]benzene)sulfonamido]ethoxy]ethoxy)ethyli]-iH-i,2,3-triazol-4

yl-methyl)carbamoyl]aminoI butyl)carbamoyl]amino]methyl)-1H-1,2,3-triazol-1

yl]ethoxy]ethoxy)ethyI]sulfamoyl phenoxv)-4,6-dichioro-2,3-dihy dro-IH-inden-2

yl]piperidin-3-yl]carbamate (INT-T8) as a brown solid.  

103531 Step B: To a 25-mL round-bottom flask was added INT-T8 (320 mg., 0.19 mmol, 

I equiv) and 20% TFA in CH2Cl2 (10 mL). The resulting solution was stirred for 1 i at 

room temperature. The resulting solution was diluted with 20 mL of CH2Cl2. The pH value 

of the solution was adjusted to 9-10 with saturated sodium bicarbonate and extracted with 3 

x 100 mL of ethyl acetate. The organic layers were combined, washed with I x 100 mL of 

brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The 
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crude product was purified by preparative HPLC with the following conditions: Column, 

XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% 

TFA) and CH3CN (28.0% CH3CN up to 52.0% in 8 min); Detector, UV 254 nm.  

Example 56: 1=(1-12-(2-[2-[(4-|(1S,2S)-2-[(3R)-3-Aninopiperidin-1-ylJ-4,6-dichlor

2.3-diltydro-1Hi-inden-1-yloxybenzene) sifonainidolethoxvyethoxy)ethyl-1H -1,2,3

triazol-ylnmethyl)-3 -(4-[[([1-12-(2-[2-[(4-[[(1,2S)-2-[(3R)-3-ainopiperidini-1-yl]-4,6

dichlloro-2,3-dihydro-1H-inden-1-yloxyhbenzene)suifoniamidolethoxyAethoxy) ethyl]-1H

1,2,.3-triazol-4-vlmethyl)carbanoylJaminobutyl)ure.  

100209] Steps Aand B provided 137.6 mg (49%) of the title compound asan off-white 

solid. MS(m z): 1477 [M+H]. "H NMR (Methanol-d-4, 300 MHz) 6 7.90 - 7.79 (in, 6H), 

7.44 (d J= 1.7 Hz, 2H), 7.31 -- 7.21 (In, 4H), 7.11 -7.04 (in, 2H), 6.31 (d, J= 6.0 Hz, 

21-1) 4.51 (,:J= 4.9 I-z, 41-), 4.31 (s, 41-), 4.03 (d, J= 6.8 Iz, 2H), 3.83 (t, J= 5.0 Hz, 

41), 359 - 3.36 (in, 18H), 3.22 - 2.98 (in, 121), 287 (dtJ:= 20.0, 10.8 Hz 414), 2.00 (s, 

2H), 1.83 (s. iH), 1.63 (d, J= 10.2 Hz, 2H), 1.43 (s, 4H).  

Scheme for Synthesis of Protected Galactaric Acid 

MeO OMe 

OH OH O OH OH O 
HO OH H2 SO4  MeO OMe camphorsulfonic acid 

0 OH OH MeOH, 4 d 0 OH OH acetone, 65 °C 

Step A Step B 

o U 0 OH 
Q NaOH O OH 

o 0 " 
0 H2 0, 60 °C 0

o o HO 0 
Step C 

[03541 Step A: To a i-L round-bottom flask was added (2R,3S,4R,5S)-2,3,4,5

tetrahydroxyhexanedioic acid (galactaric acid, 20 g, 95.2 mmol, I equiv), methanol (386 

nL) and sulfuric acid (5.08 mL, I equiv). The resulting solution was stirred for 96 h at 

70 C. The resulting solution was allowed to react, with stirring, for an additional 36 h at 

room temperature. The solids were collected by filtration. The resulting mixture was 
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concentrated under vacuum. This resulted in 20.3 g (90%) of 1,6-dimethyl (2R,3S.4R,5,)

2,3,4,5-tetrahydroxyhexanedioate as a white solid.  

[0355] Step B: To a 250-mL round-bottom flask was added 1,6-dimethyl 

(2R,3S,4R,5Sj)-2,3,4,5-tetrahvdroxy hexanedioate (5.0 g, 21 mmol, I equiv), 2,2

dimethoxypropane (26 mL, 0.01 equiv), acetone (50 mL), and (iR,4S)-7,7-dimethyl-2

oxobicvclo[2.2.Iheptan-i-yli]methanesulfonic acid (camphorsulfonic acid, 1.105 g, 4,76 

mmol, 0.2 equiv). The mixture was stirred for I hat 65 °C. The reaction was then quenched 

by the addition of K2C03 (3 M(aq)) and concentrated under vacuum. The resulting slurry was 

extracted with 3 x 100 mL of CH2Cl2. The organic layers were combined, washed with I x 

100 mL of brine, dried over anhvdrous sodium sulfate, filtered, and concentrated under 

vacuum. The crude product was purified by re-crystallization from methanol. The solids 

were collected by filtration providing 2.9 g (43%) of methyl (4R, 5S)-5-[(4R, 5S)-5

(methoxycarbonyl)-2,2-dimethyl-1,3-dioxolan-4-vl]-2,2-dimethyl-1,3-dioxoane-4

carboxvlate as a white solid.  

[-0356] Step C: To a 100-mL round-bottom flask was added methyl (4R,5)-5-[(4R, 

5S)-5-(methoxycarbonyl)-2,2-dimethyl-1,3-dioxolan-4-yl]-2,2-dimethyl-i,3-dioxolane-4

carboxylate (2.5 g 7.85 mmiol, I equiv), water (30 mg), and sodium hydroxide (785 mg, 

19.63 mmol, 5 equiv). The resulting solution was stirred overnight at 60 °C. The reaction 

was then quenched by the addition of 50 mL of hydrogen chloride (1 M(a)) in ice. The 

resulting solution was extracted with 3 x 100 mL of ethyl acetate. The organic layers were 

combined, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum 

providing 2.0 g (80%) of (4R,4'S,5S,5'R)-2,2,2',2'-tetramethyl-[4,4'-bi(1,3-dioxolane)]-5,5'

dicarboxylic acid as a white solid.  

Scheme for Synthesis of Triazole-type Dimer Products with Galactaric Acid Core: 

Example 57: (2R,3S,4R,5S)-N,N-Bis([-[2-(2-2-(4-(1S,2S)-2-[(33R)-3

aininopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1HI-inden-I

yljoxybenzene)sulfonanidoetoxyetoxy)ethyl]-1H-1,2,3-riazol-4-yIminethyl)-2,3,4,5

tetrahydroxytextnedianide 

22P



WO 2018/129552 PCT/US2018/013020 

NH11Boc 

0 011o 

-°   HATJ, DIEA N NH 2  +___O_ 

0 HO N NIA CONN 

!NT 
Step A 

Cl 
H Cl 

N O N \C 
/0 N

0
's 

NHBoc O N N ' 
0 K _ 

1- 6 TFA 

0N HN O BocHN 
. O 

N   
Step A 

C, O NT-T19 
C1 

Cj 

NFI NHH~ 0 IC 

I N-ZN N ( OH0 

-- ~ ~ -- //' i-N O 

SExmple57 H 

[0357] Step A: To a25-mL round-bottom flask was added amine INT-T7 (300 mg, 039 

mmnol, 2.2 equiv), (4R,5S)-5-[(4R,5S)-5-carboxy-2,2-dimethyl-1,3-dioxolan-4-yl]-2,2

dimethy-i,3-dioxolane-4-carboxyic acid(51.54irg,0.18 mmol.1equiv), DMF (8 mL), 

diisoproplethyamine (115 mg 0.89 mmol, 5equiv) and HATU (202.92 mg, 0.53 mmol, 

3 equiv). The resulting solution was stirred for 2 hatroom temperature. The reaction was 

quenched by the addition of 20nmLof water and the resulting solution was extracted with 3 

x 50 mLof ethyl acetate. The organic layers were combined, washed with 3 x100 mLof 

brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The 

residue was applied onto asilica gel column with CH2Cl2/methanol (10.1) providing 340 mg 

(crude) of INT-T9 as awhite solid.  

[0358] Step B:To a25-mLiround-bottomflask wasadded INT-T9 (450 mg, 0.25 mmol, 

1Iequiv) and TFA/H-20 (7/0.35 mL). The resulting solution was stirred for 3h at room 

temperature. The resulting mixture was concentrated under vacuum. The crude productwais 

purifiedby preparativeI-HPLC with the following conditions: Column, XBridge C18OBD 

Preparative Column19*250 mm, 5um; mobile phase, water (0.05% TFA) and CH3CN 

(28.0% CH3CN up to45.0% in12mm);:Detector, UV 254 nm.  

E xamle57: (2R,3S4R,S)-N1 ,A Bis(f/I-2-(2-2-(4-[[(IS,2S)-2-(3R)-3

ainopiperidin-1-yI]-4,6-dichloro-2,3-dihydro-1H-inden-1
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ylloxylbenze 1ufnandltwxltw~ttl~--, , 3-riazol-4-ylJmetlvI)-,3,.4,5

letraizydroxyhexauediarnide.  

[002110] Steps Aand Bprovided 72.3mg (19%/) oftLhe-title compound as a x-bite solid.  

MIS (mz): 1511 [M4H] . 1H NMR (Methanol-d14, 300 MHz) 67.94 --7.79 (m,.6H),7.42 

(s. 21-1) 7.26 (d,,,:::8.6Hfz, 41-).7.08 (, 2-1). 6.21 (t,J::: 6.3-Hz, 211), 4.56 -- 4.44(mn, 

H14),4,39 (d,J::: 1. 1Hz,21), 4.00 (s,21), 3.93 - 3.78(m,.611),3159 -3,27 (In. 171-).3.03 

(t, J= 5.4 HzI OH)2.8 5 2.71 (m,4H), 1.92 (d.J =18.5 Hz, 3H), 1.76 (s, 2H), 1. 59(d, J 

:::9.8 l~z21-1).  

Scheme for Synthesis of Aliphatic Ttiazole-type Intermediates: 

-N N:91 Pd2(Cdbe), xantphos N NS 

B. -1 i-2 :- ---------

C; H,4' Br 1,4-dioxee, 10C SDO StC 

Step A C: INT-TiC) St" B UI NT-T 1 

NH~ko NBO NH~c 

NN 
HN _ _-HP-TsC!,It N 0, 

, 0 
C! \/3N C) I-I 

StepO D H C \/ 
CI Step E 

INT-T12 INT-l) INT-T 14 

NHBoc N HBoc 

N(N NHTFA 

DNMF.90'C -k cat. Naaecorbate 1, 1 \iNN H 

Stp N3\ cat. CUS04. N" 

C; CI 
INT 15Step G 

INT-T1.6 

MCH,0 N N\ NH2 

Step H I9 " 

C1 

[0359-1 Step A: Jo a 250mLrondbottomflask,was added aninoindanol INT-18F 
(2.0g, 5ininol I eqiv), 4-broophenol (1.3 g 75nnl15qIv)P - 2.2g1 

mmiol, 2equix).and tetrahydrofuran (100mEn).1-1eatipat 40'C in anoil bath DIAD (2,02 

2;C)



WO 2018/129552 PCT/US2018/013020 

g, 10 mml,1.5equiv)wasaddeddropwise with stirring over 20 min. The resulting solution 

was stirred for 3 h at 40 °C. The resulting mixture was concentrated under vacuum. The 

residue was applied onto a silica gel column with petroleum ether/ethyl acetate (10:1-8:1) 

providing 2.5 g (90%) of tert-butyl N-[(3R)--[(1,2S)-I-(4-bromophenoxv)-4,6-dichloro

2,3-dihy dro-I1H-inden-2-ylpiperidin-3-vIcarbamate (INT-TI0) as a light yellow solid.  

[0360] Step B: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added bromide INT-T0 (2.5g,4.14 mmol, I equiv), 1.4

dioxane (100 mL), benzvl mercaptan (1.12 g, 9 mmol, 2 equiv), Xantphos (260 mg, 0.45 

mmol, 0.10 equiv), and diisopropylethylamine (1.46 g, 11.3 mmol, 2.73 equiv). This was 

followed by the addition of Pd2(dba)3'CHCh (240 mg, 0.23 mmol, 0.05 equiv) in portions 

at room temperature. The resulting solution was stirred for 14 h at 100 °C. The resulting 

mixture was concentrated under vacuum and the residue was dissolved in 150 mL of ethyl 

acetate. The resulting mixture was washed with 3 x 80 mL of water and I x 80 mL of 

saturated aqueous sodium chloride.The organic layers were combined, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silicagel column with petroleum ether/ethyl acetate (10:1-3:1) providing 2.5 g (93%) of tert

butyl N-[(3R)-1-[(1S,2S)-1-[4-(benzylsulfanyl)phenoxy]-4,6-dichloro-2.3-dihvdro-1H

inden-2-yl]piperidin-3-vl]carbamate (INT-T11) as a brown solid.  

10361] Step C: To a I00-mL round-bottom flask was added thioether INT-Ti1 (2.5 g, 

4.17 mmol, I equiv), acetic acid (24 mL), and water (8 mL). This was followed by the 

addition of NCS (1.93 g, 14.45 mnol, 3.5 equiv) in portions at 0 °C. The resulting solution 

was stirred for 4 h at room temperature. The resulting slurry was diluted with 30 mL of 

water. The pH value ofthe solution adjustedto 8 with saturated aqueous sodium bicarbonate 

and extracted with 3 x 80 mL of ethyl acetate. The organic layers were combined and washed 

with I x 100 ml of water and I x 100 ml of brine. The mixture was dried over anhdrous 

sodium sulfate, filtered, and concentrated under vacuum. This resulted in 2.0 g (83%) of 

crude tert-butyl N-[(3R)-1-[(1S,2S)-4,6-diciioro-1-[4-(chlorosuilfoniyl)phenoxy]-2,3

dihy dro-1H-inden-2-v]piperi din-3-l]carbamate as a brown solid.  

10362] StepD: To a 250-mL round-bottom flask was added sulfonyl chloride INT-T12 

(2.0 g, 3.47 mmol, I1 equiv), CH2C2 (50 mL), triethylamine (1.4 mL, 3 equiv), and 4

aminobutan-1-ol (0.64 ml, 2 equiv). The resulting solution was stirred ovemight at room 

temperature. The resulting slurry was diluted with water and extracted with 3 x 150 mL of 

CH2C2. The organic layers were combined and washed with I x 100 mL of water and 1 x 

100 mL of brine. The mixture was dried over anhydrous sodium sulfate, filtered, and 
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concentrated under vacuum. The residue was applied onto a silica gel column with 

petroleum ether/ethyl acetate (1:2) providing 1.47 g (67%) of er-butyl N-[(3R)-1-[(1S,2S)

4,6-dichloro-1-[4-[(4-hvdroxy butvl)sulfamoyl]phenoxy]-2,3-dihvdro-1H-inden-2

yl]piperidin-3-yl]carbamate (INT-T13) as yellow oil.  

103631 Step E: To a 250-mL round-bottom flask was added alcohol INT-T13 (1.47 g, 

2.34 mmol, I equiv), CH2C12 (30 mL), triethylamine (1.3 mL, 4 equiv), and p

toluenesulfonvl chloride (1.34 g, 7.03 mmol, 3 equiv). The resulting solution was stirred 

overnight at room temperature. The resulting slurry was diluted with water and extracted 

with 3 x 150 mL of CH2Cl2. The organic layers were combined and washed with I x 100 

mL of water and I x 100 ml of brine. The mixture was dried overanhdrous sodium sulfate, 

filtered, and concentrated under vacuum. The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (1:1) providing 1.46 g (80%) of tert-butyl N-(3R)-1

[(1S,2S)-4,6-dichlioro-1-[4-[(4-[[(4

methyibenzene)sulfonyl]oxy]butyl)suilfamoyl]phenoxy]-2,3-dihvdro-1HI-inden-2

yllpiperidin-3-yl!carbamate (INT-T14) as a yellow solid.  

[0364] Step F: To a 100-mL round-bottom flask was added tosylate INT-T14 (1.46 g, 

1.87 mmol, 1 equiv), DMF (10 mL), and sodium azide (182 mg, 2.80 mmol, 1.5 equiv). The 

resulting solution was stirred overnight at 90 °C. The resulting slurry was diluted with water 

and extracted with 3 x 150 mL of ethyl acetate. The organic layers were combined and 

washed with I x 100 mL of water and I x 100 ml of brine. The mixture was dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied 

onto a silica gel column with petroleum ether/ethyl acetate (1:1) providing 1.06 g (87%) of 

lert-butyl N-1(3R)-1-1-(iS,2S)- 14-[(4-azidobutyl)sulfamoyl]phenoxy1-4,6-dichloro-2,3

dihydro-IH-inden-2-yi]piperidin-3-yl]carbamate (INT-T15) as a yellow oil.  

[03651 Step G: To a 50-mL round-bottom flask was azide INT-T15 (500 mg, 0.76 

mmol, I equiv)., 2,2,-trifluro-N-(prop-2-vn-1-yl)acetamide (280 ig, 1.85 inmol, 2.4 

equiv), 2-methylpropan-2-ol (12 mL), water (5 mL), sodium ascorbate (30 mg, 0.15 mmol, 

0.2 equiv), and CuSO45H20 (20 mg. 0.08 mmoil, 0.1 equiv). The resulting solution was 

stirred overnight at room temperature. The resulting mixture was concentrated under 

vacuum. The resulting solution was diluted with water and extracted with 3 x 100 mL of 

CH2C2. The organic layers were combined and washed with 1 x 100 mL of water and 1 x 

100 n of brine. The mixture was dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue wasapplied onto a silica gel column with petroleum 

ether/ethyl acetate (1:1) providing 480 mg (78%) of tert-butyl N-[(3R)-1-[(1S,2S)-4,6
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dichloro-1-4-1[(4-[4-[ (trifluoroacetinido)methyil]-1H-1,2,3-triazol-I

yl]butyl)sulfamovl]phenoxy]-2,3-dihydro-lH-inden-2-vI]piperidin-3-yl]carbamate (INT

T16) as a white solid.  

[03661 Step H: To a 100-n round-bottom flask was added INT-T16 (432 mg, 0.54 

mmol, 1 equiv), methanol (20 mL), and sodium hydroxide (3 M(aq) 0.4 mL). The resulting 

solution was stirred for I h at 60 °C. The resulting solution was extracted with 3 x 100 mL 

of CH2C12. The organic layers were combined and washed with I x 50 mL of water and I x 

50 mL of brine. The mixture was dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2C2/methanol (10:1) providing 356 mg (94%) of tert-butvl NV-[(3R)-1-[(iS,2S)-1-[4-([4

[4-(aminomethyi)-1H-1,2,3-triazol-1-vl]butvl]sulfamoyi)phenoxy]-4,6-dichloro-2.,3

dihydro-1H-inden-2-yl piperidin-3-yI]carbamate (INT-T17) as a white solid.  

The 6-carbon intermediate was generated from the analogous procedure beginning with 6

aminohexan-1-ol. This providedINT-T18: 

NHBoc 

N 
0.  

N N NH 2 

C1 0 H 
CI 

INT-T18 

General Scheme for Aliphatic Triazole-type Dimer Products: 

Example 58: 3-[(1-4-(4-[(IS,2S)-2-[(3R)-3-Aiinopiperidin-1-yl-4,6-dictloro-2,3

dihydro-1H--inden-1-yloxylbenzene)sulfnamidobutyl]-IH-1,2,3-triazo-4-yl)methy1J-I

14-([(I-[4-[(4-/JiUS,2S)-2-I(3R)-3-amninopiperidin--y-4,6-dichloro-2,3-d/ihydro-1H

inden-1-ylJoxylbenzene)sulftonanidolbutgll-1H-1,2,3-triazol-4

yl)nethyllcarbamoylJanino)butyllurea 
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NHBoc 

SNN NH 2  DMF, 60 °C 

Ci-! Step A 
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Step B H 2N 

C[ Exampie 58 

10367] Step A: To a 50-mL round-bottom flask was added amine INT-T17 (394 mg 

0.56 mmol, I equiv), DMF (4.7 mL.). and 14-diisocyanatobutane (39 mg, 0.28 mmol, 0.5 

equiv). The resulting solution was stirred for I h at 60 °C. The resulting mixture was 

concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2/methanol (10:1) providing 455 mg (crude) of tert-butyl N-[(3R)-1-[(1S2S)-1-[4-[(4

[4-[I[[4-([(1-[4-[(4-(4(1S,2S)-2-[(3R)-3-(tert-butoxy)carbonyl]Iaminopiperidin-1-yl]-4,6

dichloro-2,3-dihy dro-1--inden-I-yl]oxy]benzene)sulfonamido]butyl]-11--1,2,3-triazol-4

yl)methyi]carbamovil]amino)butl]carbamoyl] amino)methyl]-IH-1,2.,3-triazol-1

yl]buityl)sulfamoyl!phenox]-4,6-dichloro-2.,3-dihvdro-1H-inden-2-yI]piperidin-3

ylcarbamale (INT-T19) as ayellow oil.  

[0368] Step B: To a 50-mL round-bottom flask was added dimer INT-T19 (455 mg, 

0.29 mmol, 1 equiv), CH2CI2 (10 nL), and trifluoroacetic acid (1.5 mL). The resulting 

solution was stirred for I h at room temperature. The p-I value of the solution was adjusted 

to 8 with saturated aqueous potassium carbonate and extracted with 3 x 150 mL of CH2Cl2 

The organic layers were combined and washed with I x 100 mL of water and I x 100 mL of 

brine. The mixture was dried over anhydrous sodium sulfate, filtered, and concentrated 

under vacuum. The crude product was purified by preparative -HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; mobile 
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phase, water (10 mmol/L NH4-1C03) and C-3CN (50.0% CH3CN up to 65.0% in 8 min); 

Detector, UV 254 nm.  

E xam ple 58: 3-(1-4-(4-[(S,2)-2-(3R)-3-Ainopiperidin-1-y-4,6dichoro-2,3

dihydro-1H-inden-1-ylfox]benzene)sfoniamidolbutyI]-1H-1,2,3-trizol-4-yl)methy]-1

[4-([[(1-[4-[(4-[[(IS,2S)-2-[(3R)-3-aninopiperidin-1-ylf-4,6-dichloro-2,3-dihydro-III

inden-i-ylloxyjbenzene)sulfonanidohutvl]-1H-1.2,3-triazol-4

yl)nethyllcarbamoylamino)butyJlure.  

103691 Steps A andB provided 94 ing (24%) of the title compound as white solid. MS 

(mnz): 1357.05[M+-1]*. 'HNMR(Methanol-d4,400MHz)7.80(t, J:=3.6 Hz,611),7.40 

- 715 (in, 8H), 5.95 (d,J= 5.2 Hz, 2H), 4.35 (t,J= 7.0 Hz, 8H), 3.59 (qJ= 6.6 Hz, 2H), 

3.22 - 3.10 (in, 6H), 3.04 -- 2.92 (in, 2H), 2.85 (q, J= 6.6 Hz, 8H), 2.72 (d, J= 11.2 Hz, 2H), 

2.25 (t, J= 8.0 Hz, 21-). 2.15 (t, J= 8.4 -z, 21-1), 1.95 - 1.79 (in, 61-),1.79 - 1.70 (m. 2H), 

1 60 - 1.50 (m, 211), 1.49 - 1.40 (m, 81H), 129 (d, J= 18.4Hz, 311), 1.18 (q,.J= 5.4Hz, 21-1).  

ci 
NH- 0 /\-c 

NH 

N 0N NH NNN O 

o N HN-/ 7 

Ch- ' -N.. 0 "S N H2N 

cl Example 59 

Example 59: 3-(1-6-[(4-[[(S,2S)-2-(3R)-3-Aminopiperidin-1-ylJ-4,6-dichloro-2,3

dihydro-1H-inden-1-y~loxybenzene)sulfonamidohexyl]-JH-1,2,3-triaol-4-yl)nethyll-1

14-([(1-[6-[(4-/JiUS,2S)-2-I(3R)-3-amninopiperidin-1-y-4,6-dichloro-2,3-dihydro-1H

inden-1-ylJoxylbenzene)sulfonanidolhexvl-1H-1,2,3-triazol-4

yl)nethylcarbamoylamino)buty~lurea. Beginning with INT-T8, 

[0370] Steps A and B provided 221 ing (55%) of the title compound as a white solid.  

MS (mz): 1413 [M+H]*. 'H NMR (Methanol-d4, 400 MHz) 6 7.96 - 7.87 (m, 6H), 7.54 

(d, J= 1.7 Hz, 2H), 7.45 --- 7.37 (m, 4H), 7.08-- 7.02 (in, 2H), 6.74 (d, J= 6.5 Hz, 2H), 4.52 

- 4.36 (m, 10H), 3.79 (s, 2H), 3.70 (q, J= 7.8 -lz, 61-1). 3.42 (dd, J= 16.3, 8.4 z,21-1), 3.30 

- 3.09 (m, 81-1), 2.89 (,,J 6.8 Hz, 41-1), 2.18 (d, J 15 1z, 411), 2.08 (dJ= 14.3 Hz, 21H), 

1.88 (p,J= 7.2 Hz, 4H), 1.81 - 1.68 (in, 2H), 1.57 - 1.42 (m, 8H), 1.39 - 1.19 (in, IOH).  
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General Scheme for Synthesis of Aliphatic Triazole-ype Dimer Products with 

Galactaric Acid Core: 

NHBoc 

N O OH 

HATU. DIEA 
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CI Exarnple 60 

[0371] Step A: To a 25-mL round-bottom flask was added amine INT-T17 (300 ng, 

0.42 mmol, 2.2 equiv), (4R5,)-5-[(4R,5S)-5-carboxy-2,2-dinethyl-1,3-dioxolan-4-y1]-2,2

dimethl-1,3-dioxolane-4-carboxylic acid (55.9 mg, 0.19 mmol, I equiv), DMF (8 mL), 

diisopropylethylarine (124.5 mg, 0.96 mmol, 5 equiv), and HATU (220.02 rng 0.58 nnol, 

3 equiv). The resulting solution was stirred for 2 h at room temperature. The reaction was 

quenched by the addition of 20 mL of water and extracted with 3 x 50 mL of ethyl acetate.  

The organic layers were combined, washed with 3 x 100 mL of brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with CH2Cl2"methanol (10:1) providing 350 mg (crude) of tert-butylN

[(3R)-1-[(1S,2S)-1-[4-( 14-[4-([(4S,4aR,SR,8aS)-8-[[(I4-[(4-[(IS,2S)-2-[(3R)-3-II(tert

butoxy)carbonyI]aminoIpiperidin-1-y]- 4,6-dichloro-2,3-dihydro--1H-inden-1

yl]oxy]benzene)sulfonarmido]butyl]-1H-1,2,3-triazol-4-yi)methy]carbarnoyl]-2,2,6,6
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tetramethyl-hexahydro-[1,3dioxinol5,4-d][13]dioxin-4-ylIformamidolmethyl)-1H-1,2,3

triazol- I-yl]butyl]sulfamoyl)phenoxy1-4,6-dichloro-2,3-dihydro-i1--inden-2-yl]piperidin

3-yl]carbamate (INT-T20) as awhite' solid.  

[037211 Step B: To a 25-mL round-bottom flask was added dimer INT-T20 (480 mg, 

0.29mmol, I equiv), and TFA/H2()(7/0.35 mL). The resulting solution was stirred for 3 h 

at room temperature. The resulting mixture was concentrated under vacuum. The crude 

product was purified by preparative HPLC with the following conditions: Column, XBridge 

CI OBD Preparative Column, 19*250 mn 5 um; mobile phase, water (0.05% TFA) and 

CH3CN (28.0% CH3CN up to 43.0% in 8 min); Detector, UV 254 nm.  

Example 60:(4R,4aSS8 R)- s(-(4-4-((1S,2S-2-[3R)-3-aminopiperidin-1

yIl-4,6-dichloro-,3-diydro-1H-inden-1-ylox)phtenl sulfinanidejbutyl)-1H-1,2,3

triazol-4-ylrnethyl)-2,2,6,6-tetramethyl-tetrahydro-JI,3dioxino[5,4-d][I,3]dioxine-4,8

dicarboxanide.  

1002111 Steps A and B provided 190.0 mg (48%) of the title compound as a white solid.  

MS(nz): 1389[M-+1-. 11.HNMR (Methnol-d4300 Ml-z)67.85- 7.76(m, 6H),7.45 -

7.38(n, 2H),7.27(d, J=:8.7Hz,41),- 713- 7.06(n,2-),6.13(dJ::=5.7 Hz,2H),4.61 

- 4.26 (in, IOH), 4.00 (s. 2H), 3.82 (s. 2H), 3.37 (d.J= 18.5 Hz, 4H), 3.03 (dd, J= 16.6, 

7.7Hz,4H), 2.86(dt,J=7.2,3.6Hz,6H), 2.68(s,4H),1.88(dd, J=14.5,7.1Hz,8H), 

1.72 (s, 2H). 1.57 (d, J= 10.9 Iz, 21-), 1.40 (t, J= 7.5 Hz, 4H).  

E xam pe 61: (4 R,4aS,8S,8aR)-N,,N-Bis(1-(6-[4-(( IS,2S)-2-(3R)-3-amninopiperidin-I

yl-4,6-dicIloro-2,3-dikvdro-1H-inde-1-yloxy)phenyjlsuifonanidhexy)-1H-1,2,3

triazol-4-ylinethyl)-2,2,6,6-tetranethltv-tetrhydro-[1,3dioxinof5,4-dI|1,3ldioxine-4,8

dicarboxamide 

ci 
N H2 H 0 

0 /N ~N 

HO 
o 

N NOH 

N 
H HIN 

c1 Example 61 

10373] Beginning with INT-T8, Steps A and B provided 130.8 mg (52%) ofthetitle 

compound as a white solid. MS (m):1445 [M+H]*. 'H NMR (Methanol-d4, 400 MHz) 6 

7.84 (dd, J= 6.9, 1.9 Hz, 6H), 7.44 (d, J= 1.8 Hz, 2H), 7.34 - 7.26 (m 4H), 7.15- 7.09 (m, 
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21), 6.08 (d,,J= 5.5 Hz, 2H), 4.61- 4.39 (m, 51-1). 4.34 (t, J= 7.0 Hz, 411), 4.02 (s, 211), 

3.74 (q, J= 7.1 Hz, 21),3.42 - 3.35 (in, 2H), 3.31 - 3.22 (in, 2H), 3.08 - 2.93 (in, 4H), 2.85 

(t,J= 6.8 Hz, 4H), 2.76 (s. 2H), 270 - 2.60 (i, 4H), 1.87 (tt,J= 14.4, 8.2 Hz, 8H), 1.69 (s, 

2H), 1.58 (s, 2H), 1.48 - 1.20 (in, 13H).  

General Scheme for Synthesis of Alkyl Linker Monomers: 

BnOs. BnOs .a 
H2N0 r sNH:o TFA 

BnO -C EN, CH22 
NHo CH1 2C;2  N 

H H 

NT-L3 (R H) Step A NT-C1 Step B NT-C2 

F3 '  Et Bn, Pd/C, H2 
O 

I NHTFA EN~ NHTFA 'OH MeO;', .- tN 4' '" " ''" ~OA 1 
H, H 

Step C INT-C3 Step D INT- C4T 
INT-18IF 

NHBoc N'oc 

N N 
DIAD, PFha 3 M NaUH 

THF 40°C MeOH, 60C ° 

StepE Cd Step F 0H 0tp H\ 
C C 

NT-CS INT-C6 

10374] Step A: To a 250-mL round-bottom flask, was added tert-butyl N-(8

aminoocty)carbamate (2 g 8.18 inmol, 1.1 equiv), CH2C2 (30 mL), and triethylamine (3 

mL, 3 equiv). This was followed by the addition of 4-(benzyloxv)benzene-1-sulfonyi 

chloride (INT-L3 where RiII H,2.1 g,7.43mmol, I equiv) in several portions. Theresulting 

solution was stirred overnightat room temperature. The resulting solution was diluted with 

water and extracted with 3 x 100 mL of CH2C2. Theorganic layerswerecombinedand 

washed with 2 x 150 mL of brine. The mixture was dried over anhdrous sodium sulfate, 

filtered, and concentrated under vacuum. The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (2:1) providing 3.3 g (91%) of tert-butyl N-(8-[[4

(benzyioxy)benzene]suilfonamido]octyl)carbamate (INT-C1)as awhite solid.  

[0375] Step B: To a 250-mL round-bottom flask was added sulfonamide INT-C1 (2.7 

g, 5.50 mmol, I equiv), CH2C2 (30 mL), and trifluoroacetic acid (4 m). The resulting 

solution was stirred for I h at room temperature. The pH value of the solution was adjusted 

to 9 with saturated aqueous NaHCO3.The solids were collected by filtration. This resulted in 
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1.8 g (84%) of N-(8-aminooctyl)-4-(benzloxy)benzene-1-sulfonamide (INT-C2) as a white 

solid.  

[0376] Step C: To a 250-nit, round-bottom flask was added amine INT-C2 (1.68 g, 4.30 

mmol, I equiv), methanol (20 mL), and triethylamine (2.3 mL, 4 equiv). This was followed 

by the addition of ethyl trifluoroacetate (1.2 mL, 2 equiv) dropwise with stirring at room 

temperature. The resulting solution was stirred for I h at room temperature. The resulting 

solution was diluted with water and extracted with 100 mL of ethyl acetate. The organic 

layers were combined and washed with 2 x 150 mL of brine. The mixture was dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied 

onto a silica gel column with petroleum ether/ethyl acetate (2:1) providing 2 g (96%) ofN

(8-[[4-(benzyloxy)benzene]sulfonamido]octyl)-2,2,2-trifluoroacetamide (INT-C3) as a 

white solid.  

[0377] Step D: To a 250-mL round-bottom flask was added benzyl ether INT-C3 (2 g, 

4 11 mmiol, 1 equiv), methanol (20 mL), and 10% palladium on carbon (1 g). To the above 

H2(g) was introduced in and the resulting slurry was stirred for I h at room temperature. The 

solids were filtered out and the resulting mixture concentrated under vacuum. The residue 

was applied onto a silica gel column with petroleum ether/ethyl acetate (1:1) providing 1.6 

g (98%) of 2,2,2-trifluoro-N-[8-(4-hdroxbenzene)sulfonamido]octyl]acetamide(NT

C4) as a white solid.  

[0378] Step E: To a 50-mL round-bottom flask was added phenol TNT-C4 (1.6 g, 4.04 

mmol, I equiv),"THF(18 mL), and aminoindanol INT-8F (1.78 g, 4.44 mmol, 1.1 equiv).  

This was followed by the addition of PPh3 (1.79 g, 6.82 mmol, 1.7 equiv) in several batches 

with heating at 40 °C. To this was added DIAD (1.27 mL, 1.6 equiv) dropwise with stirring 

at 40 °C over 30 min. The resulting solution was stirred for I h at 40 °C. The resulting 

mixture was concentrated under vacuum. The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (2:1) providing 2.8 g (89%) oftert-butyl (3R)-l-((1S,2S)

4,6-diclioro-1-(4-(N-(8-(2,2,2-ti fluoroacetamido)octy)sulfanoyl)phenoxy)-2,3-dihvdro

1R-inden-2-vl)piperdin-3-ylcarbamate (INT-C5) as ayellow solid.  

10379] Step F: To a 250-miL round-bottom flask was added INT-C5 (2.8 g, 3.59 mmol, 

I equiv), methanol (30 mL), and sodium hydroxide (3 M(aq), 4 mL). The resulting solution 

was stirred for 1I h at 60 °C. The resulting solution was extracted with 3 x 100 ml of ethyl 

acetate. The organic layers combined and washed with 2 x 150 mL of brine. The mixture 

was dried over anhydrous sodium sulfate. filtered, and concentrated under vacuum. The 

residue was applied onto a silica gel column with CH2Cl2/methanol (5:1) providing 2.2 g 
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(90%N ) of terl-butyI l !3)1[1.S--4[&aiocv~ufmy~hnxI46 

dichloro-2,3-dihvdro-iJI'-inden-2-y11piperidini-3-vicciramate (INT-C6) as yellow solid.  

[~0380] The following intermediates are made by applying the above procedures totLhe 

appropriate starting aminoindanois INT-18 and sufonyl chlorides INT-L3: 

NfISoc 

W/ 

N " 

INTC7 NT-CS' NT-C9 

General Scheme for Synthesis of Mkyl Linker Diner Products: 

Example 62: 3/8/(4-II(1S,2S)-2-/(3)3=Arninopilperidin4=IyJ=4,6-diclloro-2,3

dihydro-1i-in-en-yI-jloxybeiizee)sitfrnaidoocl--4-(t-(4-[(S,S)-2-(3R)

3-aininopiperidin-I-y1J-4,6-dickltoro-2,,3-dikydro-1f-I-inden-1-y'loxylbenzelle) 

sulfonartidoloctyllcairbainwvl)aninolbufylluirea; bis(trifluoroacefic acid) 

NHBoo 

IN 

NG 

00 

H StoN A 

INT-{10 

NN2 ooN 

0 C: 
CH2 CN, N'*/ H0/\ 
CI N '~ N N 

C01 

H2 BrHcN 

TFA -2 TF
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103811 Step A: To a 50-mL round-bottom flask, was added amine INT-C6 (300 mg.  

0.44 mmol, I equiv), DMF (3 mL), and 1,4-diisocyanatobutane (25 mL, 0.45 equiv). The 

resulting solution was stirred for 1I h at 60 °C. The resulting mixture was concentrated under 

vacuum. The resulting solution was diluted with 2 mL of CH2Cl2. The residue was applied 

ontoailica gel column with C12C2/methanol (8:1) providing 260 mg (39%) oftert-but 

N-[(3R)-I-[(1S,2S)-1-[4-([8-[([4-[([8-[(4-[[(1S,2S)-2-[(3R)-3-[[(tert

butoxy)carboni]aminolpiperidin-1-yl]-4,6-dichloro-2,3-dihydro-IH-inden-I

yl]oxy]benzene)sulfonamido]octyl]carbamovi)amino]butyl]carbamoyl)aminoIoctyl]sulfam 

oyi)phenoxy]-4,6-dichloro-2,3-dihy dro-II-inden-2-yI]piperidin-3-yIcarbamate (INT-C10) 

as a yellow solid.  

[0382] Step B: To a 25-mL round-bottom flask was added dimer INT-CIO (260 mg, 

0.17 mmol, 1 equiv), CH2CI2 (8 mL), and trifluoroacetic acid (1.5 mL). The resulting 

solution was stirred for 1 h at room temperature. The resulting mixture was concentrated 

under vacuum and diluted with 4 mL of methanol. The solids were filtered out. The crude 

product was purified by preparative IPLC with the following conditions: Column, XBridge 

C18 OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% TFA) and 

CH3CN (18.0% CH3CN up to 32.0% in 8 mm); Detector, UV 254 nm.  

Example 62: 3-[8-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidi-1-ylJ-4,6-dichitoro-2,3

dihydro-1H--inden-1-lfoxy~benzene)sulfomamdo~ocyl-14-(18-[(4-[[(IS,2S)-2-[3R)

3-aminopiperidin-1-vlI-4,6-dictloro-2,3-dihydro-1H-indei-1-yljoxylbenzene) 

sulfonamidoloctyllcarbamovl)aninolbutyllurea; bis(trfluoroaceic acid).  

[00212] Steps A and B provided 136.5 mg (52%) of the title compound as a white solid.  

MS (rz): 1307 [M+H]*. H NMR (Methanol-d4, 400 MHz) 6 7.92 - 7.83 (n 4H),7.46 

(d, J= 1.8 Hz, 2H), 7.37 - 7.28 (in, 4H), 7.17 (dd, J= 1.9. 0.8 Hz, 2H), 6.08 (d, J= 5.5 Hz, 

21-1), 3.75 (dt,:= 13.6, 7.4 Iz, 21-), 3.39 (dt, J= 9.8, 5.0 Iz, 41-), 3.33 -- 3.24 (m, 2H), 

3,16 - 2.93 (m, 13H),2.88 (t,J:= 7.0 Hiz, 4H), 2.77 (s, 2H), 2.71 - 2.61 (m, 51), 1.92 (s, 

4H), 1.71 (s. 2H), 1.61 (d, J= 8.8 Hz, 3H), 1.48 (dpJ= 11.6, 4.4, 3.8 Hz, 12H), 1.33 

1.27 (m, 16H).  

Example 63: 3-[8-[(4-[[(IS,2S)-2-[(3R)-3-Amiinopiperidin-1yl]-4,6-dichloro-2,3

dihydro-IH-inden-1-yJlwxy]-3-inethylbenzee)sulfonamidoocyl]-1-[4-(8-(4

[[(S,2S)-2/-(3R)-3-ainiopiperidii-1-yl-4,6-dichloro-2,3-dihydro-1H-inden-1-yloxyj]

3-inethylbenzeiie)sulfonamidolocylJcarbamoyl)ainwolbutylJurea 
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N H2 

0 H 0H 0  \ 
N N) N,< 

HH H IP, 

Example 63 

H 2N 

[0383] Beginning with INT-C7 and INT-18F, Steps A and B provided 73.6 ng (24%) of 

the title compound as a pink solid. MS (nz): 1335.95 [M+H]+. 'H NMR (Methanol-d4, 

400MHz) 6 7.87-7.74 (n 4H), 7.63 - 7.52 (i, 41-1), 7.02 (s, 21). 6.87 (d,:=: 6.2 Hz, 2H), 

4.61 (dJ = 7.6 Hz, 2H), 3.92 - 3.70 (m, 7H), 3.49 (ddJ = 24.0, 11.8 Hz, 2H), 3.35 (s, 4H), 

3.19 -- 3.06 (m, 8H), 2.90 (t, J= 6.8 Hz, 4H), 2.33 (s. 6H), 2.30 -- 2.05 (in, 6H), 1.79 (d, J= 

12.8 Hz, 21-1), 1.55 - 1.44 (n, 121-1) 1.30 (s, 16H).  

Example 64: 3--4-[[(IS,2S)-4,6Dichloro-2-dimethylamino)-2,3-diyro-1H-inden

I-yloxyjbenzene)sulfonmnidojoctyl -1-[4-(8-(4-[[(1S,2S)-4,6-dichIloro-2

(dinethylamino)-2,3-dihydro-1I-inden-y1-yloxylbenzeie) 

suifonamindoloctylcarbamoylanminobutyllurea; bis(trifluoroacetic acid) 

-2 TFA 

/ H H 0 N N i" "N N, 

C1 00 I 

Example 64 

10384] Beginning with INT-C8 and INT-I8C, Step A provided 185 mg (48%) of the title 

compound as a white solid. MS (nz): 11971M-1-]+. HNMR(Methanol-d'4,400MHz)6 

7.95 - 7.87 (m, 411), 7.57 - 7.51 (m, 21-1), 7.41 - 7.32 (m, 411), 7.11 (d, J= 1.3 liz, 211), 6.44 

(d,J= 6.8Hzl2H).,4.44(td,J= 8.6,6.9Hz,.2H),3.67 (dd,J=16.5.,8.5Hz,2H), 3.23 (dd, 

J= 16.4, 8.5 Hz, 21-1), 3.14- 3.02(m,21H-),2.88(tJ=:6.9IHz,41-), 1.45 (dt, =14.2,5.0 

Hz, 13H), 1.27 (s, 15).  

Example 65: 3-[8-[(4-[[(S.2S)-4,6-Dichloro-2-(dimethylanino)-23-dihydro-1H-inden-1

yloxy]-3-methvibenzene)sulfonamido]octyl]--[4-[([8-[(4-[(SL2S)-4,6-dichloro-2
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(dimethylamino)-2,3-dihydro-1H-inden-1-yljoxv]-3-methylbenzene) 

sulfonamido]octyl]carbamoyl)amino]buityl]urea 

N 

00 
\ : | 0 H c 

N N N-'', 

CI H HN 
0 00 

Example 65 

[03851 Beginning with INT-C9 and INT-I8C Step A provided 100.3 mg (14%) of the 

title compound as a white solid. MS (n): 1227.65 IM+H]'. H NMR (Methanol-d4, 

400MHz) 6 7.82 (d,.::= 8.8 Hz, 2H),7.77 (s, 2H), 7.55 (s, 2H),7.49 (d, J= 8.8 Hz, 2H),7.09 

(s, 2H), 6.48 (s., 2H), 4.50 -- 4.40 (m 2H), 3.75 - 3.65 (in, 2H), 3.35- 3.20 (in, 2H), 3.17 

2.96 (im, 2011), 2.92 - 2.83 (m, 4H), 2.33 (s, 611), 1.53 -- 1.40 (in, 121-1), 1.28 (s, 181-1).  

General Scheme for Synthesis of Diverse Amine Dimer Products: 

R
2 

C HO.., PPh-, DIAD 

C' O CHC CN,80-90- NOH NHTFA THF, 40 'C 

INT-17C Step A NT-A1 INT-L6A Step B 

Rz21 N'3 R N'R 

S_ N O - NTFA MeQH, 60 °C N O A ' H 

CdH ClO 
Cl StepD C 

INT -A2 INT-A3 
62 _N _R"; 

OCN, N-,,CO C1 

1 0 H 0 H-.NHF 

DMFV,60° C 0N0. -C, -

CICI- N-\' 
0

H

Step D O 

R2 N'R! 

[0386] Step A: To a round-bottom flask was added epoxide INT-I7C (I equiv), the 

desired amine R2R3NH (2 equiv), and CH3CN (0.16 M). The resulting solution was heated 
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to refnux for 16 h. The resulting mixture was concentrated under vacuum. The residue was 

applied onto a silica gel column with ethyl acetate/petroleum ether (1:3-1:2) providing the 

aminoindanol INT-Al.  

[038711 Step B: To a round-bottom flask was added aminoindanol INT-Al (1 equiv) and 

tetrahydrofuran (0.2 M), followed by the addition of phenol liner INT-L6A (1.1 equiv) and 

heating to 40 °C. To this slurry was added PPh3 (2 equiv) and DIAD (1.5 equiv). The 

resulting solution was stirred for 1.5 h at 40 °C. The resulting mixture was concentrated 

under vacuum and diluted with C12Cl2. The residue was applied onto a silica gel column 

with ethyl acetate/petroleum ether (1:1) providing indane monomer INT-A2.  

[0388] Step C: To a round-bottom flask was added indane monomer INT-A2 (1 equiv), 

methanol (0.1 M), and sodium hydroxide (3 Maq, 3 equiv). The resulting solution was 

stirred for 1.5 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted 

with CH2C12. The residue was applied onto asilica.gel column with ethyl acetate (100%) 

providing indane amine monomer INT-A3.  

103891 Step D: To a round-bottom flask was added INT-A3 (1 equiv), N,N

dimethylformamide (DMF, 0.12 M), and 1,4-diisocyanatobutane (0.40 equiv). The resulting 

solution was stirred for 2 h at 60 C. The resulting mixture was concentrated under vacuum 

and diluted with of CH2C12. The residue was applied onto a silica gel column with 

chloroform/methanol (10:1) providing compounds of structure (). Final products were 

purified by preparative HPL with the following conditions: Column, XBridge C18 OBD 

Preparative Column, 19*250 mm, 5 umn mobile phase, water (0.05% TFA) and CH3CN 

(10.0% CH13CN up to 70.0% in 8 min); Detector, UV 254 nm. The final products were 

generally isolated as the free base, TFA salts, or hydrochloride salts.  

Example 66: 3-2-(2-12-t(4-[[(S,2S)-4,6-Dichloro-2-[(2R)-2-methylpiperidin-i-y]-2,3

dihtydro-1H-inden-1-yllox]benzee)sulfnamido~etoxethx)ety1J-[4-(2-(2-2

[(4-[[(IS,2S)-4,6-dichloro-2-[(2R)-2-nethylpiperidin--ylI-2,3-dihydro-1H1-inden-1

yloxylbenzene)sulfonamido/ethoxy/ethoxy)ethyl] carl)amloylaminin))butvifurea 
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00 

o HH 0 
ci0 

Example 66 

[0390] Following the General Scheme with (2R)-2-methylpiperidine, Steps A-D 

provided 112.8 mg (15%) of the title compound as a white solid. MS (iz): 1313.5 [M+H]+.  

'HINMR (Methanol-d4,400MHz): 6 7.86 (d,,J= 8.8 Hz, 411), 7.39 (s, 21-1),7.35 (d, 1= 8.8 

Hz, 41), 7.13 (s, 2H), 6.12 (d, J:= 5.6 Hz, 211), 4.16 - 404 (m, 2H), 3.60 - 3.46 (m, 16), 

340 - 3.20 (m 8H), 3.16 - 3.04 (m 8H), 2.98 - 2.90 (in 2H), 2.87 - 2.78 (, 211), 2.76 

2.65 (m, 21H), 2.32 (t, J= 8.8 Hz, 21H), 1.40 -- 1.26 (m, 12H), 1.16 (d, J= 6.0 Hz, 6H).  

Ex ample 67: 3-[22-[2-[(4-[[(,2S)-4,6-Dich or-2-[(2S)-2-methylpiperidit-1-yl]-2,3

dihtydro-1H-inden-1-yllox]benzee)sulfnaido~etoxetox)ety1J-[4(/2-(2-2

[(4-[[(1S,2S)-4,6-diclioro-2-[(2S)-2-inethylpiperidin-1-ylJ-2,3-dihydro- 1H-iiden-I

yljoxyfbenzene)sulfonanmio ethoxyjethoxyKl)ehylcarbamoyllanino)butvilurea 

ck ci ci 

NN, 

Hl H H 
cl 0 

0! 
Example 67 

[03911 Following the General Scheme with (2S)-2-methylpiperidine, Steps A-D 

provided 46.8 mg (26%) of the title compound as awhite solid. MS(inz): 1313.5[M+-11].  

"HNMR(Methanol-d4,400MHz)6-7.73(d, J=6.8Hz,.4H),7.34(q,.J= 4.8 Hz,6H),7.16 

(d,J= 1.2 Hz,2H),5.80(d,J=4.0Hz,2H),3.95(qJ=4.8Hz,2H),3.50- 3.36 (m, 16H), 

3.20 --- 3.15 (in, 41), 3.05 --- 2.95 (in, 101-1), 2.90 --- 2.80 (in, 2-) 2.52 (d, J= 7.4 Hz, 41), 

2.10 (t, J= 3.8 1-1z, 21),1.62 (d,J= 9.6 Hz, 41-1), 1.54 - 1.43 (m, 41-1)1.39 - 1.32 (m, 41H), 

1.31 - 1.20 (i, 4H), 1.18 (s, 2H), 1.00 (qJ= 6.4 Hz, 6H).  
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Example 68: 3-[22-[2-[(4-1(S,2S)-2-[2-Azabicclo[2.2.1IheptaI-2-yII-4,6-dichIoro

2,3-dihydro-1I-inden-.1Ilox ylbenzene)sulfonamido] ethoxylethoxy)ethyl]-1-[4-([[2-(2 

[2-[(4-11(IS,2S)-2-12-azabicyclo[2.2.l]heptan-2-yl]-4,6-.dichloro-2,3-dihydro-1H-inden-

ylloxylbenzene)sulfotanidojethoxyJethoxy)ethlyllcarbtimvllanino)butyllurea 

0 0H 

HH c~H H 

Example 68 

[0392] Following the General Scheme with 2-azabicyclo[2.2.1]heptane, Steps A-D 

provided 76.6 mg (14%) of the title compound as a white solid. MS (m ): 1309.5 IM+HI*.  

H NMR (Methanol-d4, 400MHz) 6 7.90 (d, J= 8.0 Hz, 21), 7.42 (s,2H),7.35- 7.26(m, 

4H), 7.09 (s, 21), 6.00 (s, 2H), 3.93 - 3.20 (in, 28), 318 - 3.04 (in, H), 3.00 - 2.83 (m 

3H), 2.70 - 2.60 (m, IH),.47 (s. 3H), 213 - 1.80 (in, 2H), 1.80 - 1.35 (m, 15H).  

Example 69: 12-(2-12-I(4-[[(S,2S)--2-2-Azabicyclo/2.2.2]octan-2-1f-4,6-dichloro-2,3

dihydro-1R-inden- 1-ylfoxy)enlzenle)suholfnidotethoxyethoxy)ethyif-3-[4-([[22-2

[(4-t[(iS,2S)-2-[2-azaicycloZ2.22octan-2-y]-4.6-dicltoro-2,3-dihydro-IH-indeni-1

ylfoxybenzene)siifonanmidoletioxetiox)ethlrvcarbamoyIlamino)butylurea 

N 

10H H 0H 0  C I 
NN N 

H H H 

ci Example 69 O 

[03931 Following the General Scheme with 2-azabicyclo[2.2.2]octane, Steps A-D 

provided 46.7 mg (18%) of the title compound as a white solid. MS(mrnz): 1337.5[M-H].  

H NMR (Methanol-d4, 400 MHz): 6 7.86 (d, J: 9.2 Hz, 41), 7.38 (s, 2H), 7.27 (d,.J= 8.8 

Hz,zH), 7.04(s.2H),5.91(d,,J=6.8 Hz,2H),3.76(q, J=7.7Hz,2H),3.57 -3.46(m, 

18H), 3.30 -- 3.27 (in, 4H), 3.13- 3.06 (n, 8H), 3.01 (d, J= 9.6 Hz, 2H ), 2.86 --- 2.72 (in, 

61-1), 2.05 - 1.93 (in, 41-1) 1.65 -- 1.46 (m 181-1).  

246



WO 2018/129552 PCT/US2018/013020 

Example 70: 3-[242-[2-[(4-1(S,2S)-2-[8-aabicyclo[3.2.lotaii-8-yl]-4,6-dichloro-2,3

dihydro-1H-inden-1-ylJoxybenene)sulfonamidofethoxyfethoxy)ethlr-1-[4-([[2-(2-[2

[(4-|[(JS,2S)-2-8-azaicyclo[3.2.|loetan-8-ylJ-4,6-dichloro-2,3-dihydro-1H-inden-

ylloxylbenzene)sulfonamnidojethoxyJethoxy)ethiyllcarbmoyvlamnino)butyllurea.  

N 

I i0 H0 H 
0 H H H 0 

Example 70 

10394] Following the General Scheme with 8-azabicyclo[3.2.1]octane, Steps A-D 

provided 59.1 mg (30%) of the title compound as a white solid. MS (m z): 1337.0 [M-iH1.  

HI NMR (Methanol-d4, 400MHz): . 7.8 (d, J= 8.8 Hz, 411), 7.29 (s, 2H), 7.17 (d, J= 9.2 

Hz, 4H), 6.93 (s. 2H), 5.85 (dJ= 6.4 Hz, 2H), 3.75 (q, J= 7.2 Hz, 2H), 3.50 - 3.47 (in, 3H), 

3.47 - 3.35 (n, 11H), 3.29 - 3.22 (in, 6H), 3.21 - 3.18 (in, 3H), 2.98 (t, J= 5.6 Hz, 7H), 

2.69 (q J= 8.2 Hz, 21-1), 2.00 -- 1.83 (m, 811) 1.72 (d, J:= 2.8 Hz, 21-). 1.65--- 1.55 (in, 61-1), 

1.43 - 1.31 (m, 611),1.29 - 1.15 (in, 61).  

Example 71:1-2-(2-2-[(4-||(IS,2S)-2-[9-AzabicoI3.3.l]nonan-9-yII-4,6-dichloro

2,3-dihydro-iH-inden-1-vlox yjbenene)suifionamido ethoxylethoxy)ethyl]-3-[4-([[2-(2

[2-[(4-[[(I S,2S)-2-[9-zabicyclo[3.3.1]nonan-9-yl-4,6-dichloro-2,3-dihydro-1H-inden

1-yJloxylbenzene)sulfonanidoethoxyjjethoxy)ethylJcarbaimoylanino)butyjlurea 

N 

H- H H H H 0 ~~~N~~ N NNN q- c 

ExamiIe 71 

[0395] Following the General Scheme with 9-azabicyclo[3.3.1]nonane hydrochloride 

(and added sodium hydroxide), Steps A-D provided 59.8 mg (16%) of the title compound 

asawhitesolid. MS(nz): 1365.5IM-1-1]. l1INMR(Methanol-d4,400 MI-z)67.77(d, 

J= 8.8 Hz, 4H), 7.29 (s, 2H), 7.16 (dJ= 8.8 Hz, 4H), 6.93 (s,2H), 5.81 (d, = 6.8 Hz, 2H), 
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4.34 (q, J= 8.0 Hz, 2-1). 3.48 -- 3.37 (in, 161-1), 3.27 -- 3.17 (m, 61-1), 3.03 -- 2.96 (m, 81-1), 

2.86 (s, 41-1).262 (q, J:= 82 Hz, 2H), 2.13 - 1.96 (in, 121) 1.65 - 1.52 (in, 4H),1.45 - 1.37 

(n, 12H).  

Examiple 72: 3-12-(2-12-I(4-[[(S,2S)-4,6-Dichltoro-2-(4-mnethylpiperazin-1-y)-2,3

dihydro-1H-inden-J-yIloxyjbenzene)sultfiaimidolethoxylethoxy)ethyl-]-[4- (112-(2-[2

/(4-11(iS,2S)-4,6-dichloro-2-(4-methylpiperazin--y)-2,3-dihydro-1H- inden-1

ylfoxvbenzene)sufonaidolethioxyethox)ethlrvcarbanoylamino)butylurea a; 

his(trifluoroacetic acid) 

N,.  

N -2 TFA 

H 0- H 0  c 

~~~~ HHIH 
NK N 

Example 72 
N 

10396] Following the General Scheme with 1-methylpiperazine, Steps A-D provided 

72.8 mg (56%) of the title compound as alight yellow solid. MS(in'): 1315[M1-H11H.H 

NMR,(Methanol-d4,.300MIz)67.94-7.,82(m,4H),7.43(d,,J: 1.8 Hz,21-), 7.37-7.25 

(in,4H),Y7.18-7.10(in,2H),6.06(d,.J=5.9Hz, 2H),3.70(td,J=7.8,5.9Hz,2H),3.64

3.46 (in, 17H), 3.37 (s, 4H), 3.32 --- 3.20 (in, 6H), 3.16 -- 2.83 (m. 20H), 2.80 (s, 6H), 1.53 

1.42 (im, 411).  

Example 73:3-2-(2-2-(4-I(iS2S-4,6-Dichoro-2-(4-metypiperazin--y)-2,3

dikvdro-1H-inden-1-yljoxy-3-nethylbenzene)sulfonamidoiethoxyletIoxy)ethyl-1-I4

(112-(2-[2-[(4-[[(S,.2S)-4,6-diclhloro-2-(4-methylpiperazin-J-yl)-2,3-dihydro-1H1-inden-1

ylloxy]-3-nethlbenzene)sulfoiianidojethoxyethoxy)ethylcarbImnoyIlanino)butyl/urea; 

his(trifluoroacetic acid) 
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N -2 TFA 

1P 0l Cl 

-I NK ~ N N~ ~ ~ ,4C 
H H H ~ ! I 

Example 73 
N-) 

[0397] Following the General Scheme withl-methyipiperazinteand INT-LC, Steps A

D provided 50.4 mg (39%) of the title compound as alight yellow solid. MISrn) 

6'7z-.5[M/.2±H-j-.'1-INMR(Metlianol-.a4,300MI-z) .7.82--7.67(in,41-1)..43(dd,J= :5.4, 

3.5 Hz,41-), 712(s, 211),607 (d,J=:: 6.0 Hz,214),3,72 (q,J::: 7.3H1z. 31-)3.53 (dt,J,:: 

15.9,4.7 Hz, 17H), 3.38 (s,3H), 3.33 -2.79("n, 27H),2.70(s, 4]H,2.27 (,6H), 1.46 (d.,J 

=5.5-Hz4H).  

Example 74:.3-J242-12-t(4-ff(IS,2S)-2-4-Acetvlpiperaz.in-I-yO-44(-dicloro-.,3

dihydiro-1H-iden-i-y-Ioxybnzn)su fnanitetbxyetox)ety- -4-([2-(2-2

/(4-II(1S,2S)-2-4=acetplpilperazi--yI)-4,6-dichforo-2,3-dihydroIH-iden-1 

yloxjylbenzieiie)suiiffinainidoethI.xyj~ethwx.etv y1C aftaroyIaiwIno Ijurea 

,N 

H 0. H 

~~. 

I-N 

10 Example 74 
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WO 2018/129552 PCT/US2018/013020 

103981 To a 50-mL round-bottom flask was added the compound from Example 31 (300 

mg, 0.23 mmol, I equiv), CH2Cl2 (12 mL), triethylamine (0.163 mL), and acetyl chloride 

(0.050 mL). The resulting solution was stirred for 0.5 h at 0-5 °C in a water/ice bath. The 

resulting slurry was concentrated under vacuum. The crude product was purified by 

preparative HPLC with the following conditions: Column, XBridge C18 OBD Preparative 

Column, 19*250 mm, 5 un; mobile phase, water (0.05% TFA) and CH3CN (30.0% CI3CN 

up to 52.0% in 8 min); Detector, UV 254 nm. This resulted in 200.5 mg (63%) of the title 

compound as a white solid. MS (in): 1371 [M+H]-1 tHNMR (Methanol-d4.300 MHz) 6 

7.99 - 7.89 (in, 41) 7.54 (d, J= 1.7 Hz, 21), 7.44 - 734 (m, 411), 7.15 (d, J= 1.0 Hz, 2H), 

6.48 (d, 3= 6.5 Hz, 2H), 4.32 (q, J= 7.9 Hz, 2H), 3.84 (s. 8H), 3.72 - 3.47 (m, 19-1), 3.40 

(s,5H), 3.34 - 3.18 (m, 8H), 3.11 (t, J= 5.4 Hz, 8H), 2.16 (s, 6H), 1.48 (d, J= 6.2 Hz, 4H).  

Example 75 3-[242-12-[(4-[[(IS,2S)-2-(4-Aceylpiperazin-1-yl)-4,6-dichloro-2,3

dihydro-1H-inden--yloxy]-3-netlylbnzene)sulfoianioetloxyethoxy)ethyl]-1-[4

(112-(2-[2-[(4-[[(1S,2S)-2-(4-acetylpiperazin-1-yl)-4,6-dicItoro-2,3-dikvdro-1H-inden-1

ylfoxy]-3-methylbeiizene)sufoiamidolethoxyethoxy)ethy~lcarbamoylJamino)buty1lurea; 

his(trifluoroacetic acid) 

N 

•2 TFA 

0 CI 
H H H C 

N 0-N NN NN Nf 

CC H 
H H 

Example 75 

N 

10399] Beginning with the compound in Example 32, the procedure for the synthesis of 

Example 74 was employed to provide 150.9 mg (41%) of the title compound as a white solid.  

MS(nz): 1399[M+H1-14. 11NMR(Methanol-d4,.300.M-liz)7.82-7.67(n41),.751

7.40 (mn,4H), 7.09 - 7.01 (m, 2H), 6.43 (d,J= 6.4 Hz, 2H), 4.26 (qJ= 8.0 Hz, 2H), 3.77 

(s, 9H), 3.66 -- 3.42 (in, 18H), 3.28 -- 3.12 (in. 6H), 3.05 (q, J= 5.8 Hz, 8H), 2.26 (s, 6H), 

2.10 (s, 61-1), 1.49 -- 1.38 (m, 41-1).  

Example 76: 4-[(S,2S)-4,6-dicloro-14-(2-[2-[2-(114-(112-(2-[2-[(4-i(I S,2S)-4,6

dichloro-2-4-(dimethylcarbanovl)piperazin-1-ylJ-2,3-dihvdro-1H-inden-1
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ylloxylbenzen e) 

sulfonaindoehoxvyjetoxy)elthyllcarbanmoylanino)buatylcarbamoy1aminoP)ethoxyJetho 

xjethyl)sulfamnolphenoxy-2,3-dihvdro-IH-inde-2-yl]-NV-dinethylpipprazine-I

carboxamide 

H 
N 

N -2 TFA 

ci-r \I 6Ny N ~ ..  

Example 31 

ONO 

N 

~0 
:0H H 

3N, 2  ClN NN 

Example 76 

N 

[0400] To a 50-mL round-bottom flask was added the compound from Example 31 (300 

mg 0.23 mmol equiv),CH2Cl2(8 mL), N,N-dimethylcarbamovl chloride (75.2mg, 0.70 

mmol, 3 equiv), and triethylamine (0 162 mL). The resulting solution was stirred for I h at 

room temperature. The resulting mixture was concentrated under vacuum. The crude 

product was purified by preparative HPLC with the following conditions: Column, XBridge 

C18 OBD Preparative Column, 19*250 mm, 5 un; mobile phase, water (0.05% TFA) and 

CH3CN (30% CH3CN up to 52% in 8 min); Detector, UV 254 nm.This resulted in 236.9 mg 

(71%) of the title compound as awhite solid. MS (mZ): 1429 IM+H]+. H NMR (Methanol

d4, 300 MHz) 6 8.01 - 789 (m, 411), 7.56 (dJ:= 17 liz, 21). 745 - 7.34 (m, 41), 7.17 

7.10 (m, 2H), 6.58 (dJ= 6.9 Hz, 2H), 4.48 (q,J=8.2 Hz, 2H), 3.80 - 3.23 (n 39H), 3 12 

(t,J= 5.5 Hz, 9H), 2.91 (s. 12H), 1.54- 1.43 (m, 4H).  

Example 77: 4-[(S,2)-4,6-dichloro-1-[4-[(2-[2-[2-([[4-(2-(2-[2-[(4-[[(IS,2Skj)-4,6

dichloro-2-[4-(dimnethylcarbamnoyl)piperazin-I1yl-2,3-dihydro-IlH-inen--yloxl-3

methylbenzene)sulfonanidoletlhxyethoxv)etlvllcarbanoyllamino)butyljcarbamoylami 
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no)ethoxy/ethoxy/ethiyl)sulfamoyl]-2-methylpheiov-2,3-dihydro-IH-inden-2-yIl-,N

dimetlyl)iperazine-1-carboxamide; his(trifluoroacetic acid) 

N 

•2 TFA 

CC 

C!- H- H H 

Example 77 

N 

0)

[0401] Beginning with the compound in Example 32, the procedure for the synthesis of 

Example 76 was employed to provide 198 mg (52%) of the title compound as a white solid.  

MS(mz): 1455[M-1]. 'H NMR(Methanol-d4,300 MHz) 5 7.83 --- 7.68 (i, 41-1), 7.53 

740 (m, 4H), 7.03 (d.,J= 1.7 Hz, 2H), 6.54 (dJ= 6.6 Hz, 2H), 4.45 (q,,J= 8.1 Hz, 2H), 

368 (dd, J= 16.4, 8.6 Hz, 3H), 3.60 - 3.42 (m, 28H), 3.36 (d, J= 9.1 Hz, 5H),3.24 (d, J= 

5.4 Hz, 4H), 3.05 (q, J= 5.6 Hz, 8H), 2.86 (s, 12H) 2.27 (s, 6H) 1.48 --- 1.38 (,4H).  

Scheme for the Synthesis of Example 78: 

Examle 78: 3-12-(2-2-I(4-[[(S,2S)-4,6-Dichloro-2-(3R)-3-[methyI(propan-2

yl)aminopiperidin-1-yl-2,3-dihydro-1H-inden-1-ylVoxpvbenzene) 

sulftnamidotethoxyethoxy)ethyl-1-[4-([[2-(2-[2-[(4-[[(IS,2S)-4,6-dichloro-2-[(3R)-3

i|netkyl(propan-2-yl)amiiolpiperidin-i-y]-2,3-dihlydro-1H-indenl-I

y1loxybenzeiie)suifonaidolethoxyJethoxv)ethylIcarbainovi/aino)butyllurea; 

his(trifluoroacetic acid) 
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NN.  O',s NNx 3MNO N 

M %eO.H, 90 C N MveOH N CHN OH 
Boc Boc H.2 HCI 

Step A Step B NT-17C Step C 

|NT-A4 

H INT-L6AN.' 

0--HF O 3.M NaOHr 

NN PPh1 3, DlAD, THE.40C M2H. {.37 

IN _" ,-,,2TFA el1 

OCN N2' O C 

StepC O Cp 

Example 7 

[0402] Step A: To a 50-mL sealed tube was added tert-butyl (3S)-3

(miethianesulfoniylo~xy)piperidine-1-carbox- ylate (5 g, 17.9 mmol, 1 equiv), methanol (15 

mL), and miethyl(propan-2-yl)amine (3.9 g, 53.3 mmnol, 3 equiv). The resulting solution was 

stirred for 72 hrs at 90 °C. The resulting mixture was concentrated under vacuum. The 

residue was applied onto a silica gel column with CH2Cl2?/Methanol (0-5%) providing 2 g 

(441%) of tert-butyl (3 R)-3 -[1methy l(propant-2-yl)amino Ipiperidine-1I-carboxy late as avyellow 

oil.  

[0403]1 Step B: To a 100-miL round-bottom flask was added tert-butyl (3R)-.3

[ methylI(prop an-2-yl) aminio-]iperidine-1I-carboxylIate (1.7 g, 6.63 mmol, I equiv,) and 

hydrogen chloride in methanol (40 mLt). The final reaction mixture was stirred overnight at 

room temperature. The resulting mixture was concentrated under vacuum to provide 1.52g 

(100%11) of (3R?)-N -isopropyl-N -m-ethl7piperidin-3-ami'ne dihydrochloride as a white solid.  

[0404] Step C: To a 50-mL round-bottom flask was added epoxide INT-17C ('300 mgp, 

1.49 mmiol, 1 equiiv), (3R)-N7-isopropyl-,N-miethiylpip~eridin-3-amnine dihy)drochloride (684 

mg, 2.98 mmrtol, 2 equiv), MeCN (10 muL), and sodium hydroxide(3 Miaa, 3 mnL). The 

resulting solution was stirred for I h at 70 °C in an oil bath. The resulting solution was 

extracted with 3 x 50 mLt of ethyl acetate and the organic layers combined and concentrated 

under vacuum. The residue was applied onto a silica gel column with CH2Cl2/mnethanol 
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(8:1) providing 530 mg (99%) of (R,2R)-4,6-dichloro-1-(3R)-3-[methyl(propan-2

yl)amino]piperidin-1 -yl]-2,3-dihydro- 1H-inden-2-ol (INT-A4) as a red oil.  

[0405] Step D: To a 50-mL round-bottom flask was added aminoindanol INT-A4 (570 

mg, 1.60 mmol, 1 equiv), phenol INT-L6A (716 mg, 1.77 mmol, 1.1 equiv), THF (3.7 mL), 

and PPh3 (627 mg, .2.39 mmol, 1.5 equiv). Heating at 40 °C in an oil bath DIAD (0.47 mL, 

15 equiv) was added dropwise with stirring over 30 min. The resulting solution was stirred 

for I h at 40 °C in an oil bath. The residue was applied onto a silica gel column with 

CH2Cl2/methanol (10:1) providing 600 mg (51%) of tert-butyl N-2-(2-[2-[(4-1(IS,2S)-4,6

dichloro-2-[(3R)-3-Imethvl(propan-2-yl)amino]piperidin-1-il]-2,3-dihvdro-1H-I-inden-1

yl]oxv]benzene)sulfonamido]ethoxy]ethoxy)ethyi]carbamate (INT-A5) as yellow oil.  

[04061 Step E: To a 100-mL round-bottom flask was added INT-A5 (600 mg, 0.81 

mmol, I equiv), CHC12 (10 mL), and TFA (2 mL). The resulting solution was stirred for 1 

h al room temperature. The pH value of the solution was adjusted to 8 with saturated aqueous 

sodium bicarbonate and extracted with 3 x 50 mL of CH2Cl2. The organic layers were 

combined and concentrated under vacuum. The residue was applied onto a silica gel column 

with CH12C2miethanol (81) providing 420 mg (81%) of N-[2-[2-(2

aminoethoxy)ethoxy]ethyl]-4-[[(1S,2S)-4,6-dichloro-2-[(3R)-3-[methy(propan-2

yl)aminoipiperidin-I-vl]-2,3-dihydro-IH-inden-I-yloxy]benzene-1-sulfonamide(INT-A6) 

as a yellow oil.  

[0407] Step F: To a 50-mL round-bottom flask was added amine INT-A6 (400 mg, 0,62 

mmol, I equiv), DMF(5 mL), and 1,4-diisocyanatobutane (68 mg, 0.25 mmol, 0.40 equiv).  

The resulting solution was stirred for I h at 60 °C in an oil bath. The resulting mixture was 

concentrated under vacuum. The crude product was purified by preparative HPLC with the 

following conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 um; 

mobile phase, water (0.05% TFA) and CH3CN (25.0% CH3CN up to 45.0% in 8 min); 

Detector, UV 254 nm.  

Exam le78:3-[22-(2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(3R)-3-[Inethyl(propan-2

yl)aninopiperidin-1-ylI-2,3-dihydro-IH-inden-1-yloxyJhenzene) 

sulfonamidolethoxvlethoxv)etlJ-1-4-([2-(2-[2-[(4-11(iS,2S)-4,6-dichloro-2-[(3R)-3

[mnethyl~propan-2-y)aminopiperidin--yl-2,3-dihydro-H-inden-1

ylloxylbenzene)sulfonanidoethoxyJethoxy)ethyl] carbanylamnino)bitylJurea; 

bis(trifluoroacetic acidly .  

10408] Steps A-F provided 203.1 mg (20%) of the title compound as a white solid. MS 

(m ): 714.5 [M/2+H1 t IH NMR (Methanol-d4, 300 MHz) 6 7.91 - 7.81 (i 41H), 742 (d, 

254



WO 2018/129552 PCT/US2018/013020 

J= 1.7 -z, 2H), 7.30 (d,J:= 8.5 Hz, 41-1), 7.11 (d, J= 2.4 Hz, 21-1), 6.18 (m, 2H), 3.98 -3.66 

(i 41), 354 (dq,J:= 5.6, 2.0 Hz, 8H), 3.47 (tJ: 5.5 Hz, 10H), 3.29 (in, 311) 3.27 - 3.23 

(in 4H), 3.12 - 2.99 (m, 10H), 2.94 (mn 4H), 2.77 - 2.62 (n, 6H), 2.58 (m, 3H), 2.08 (m, 

2H), 1.89 (m, 2H), 1.70 (m,4H), 1.49 - 1.38 (m, 4H), 1.31 (m, iOH), 1.20 (d, J= 6.5 Hz, 

21-1).  

General Scheme for Synthesis of Disubstituted Sulfonamide Dimer Products: 

N' R1 R5 RN Ro 

Ci 1  
HO R6  

PPh2 , DIAD RR 

I ~ ~ ~ ~ ~ TF 40l- + 'C'p ~C 
C:R~ NHT NH FA THF,40°C CCF3 P 

H1 a 

INT-18 R T-L6 Step A Ci 

INT-DI 

R 'N R 

3 M NaOH(6  R OCN ---NANCO TFA 

MeOH, 60 °C CI R O NH2  DMF,60°C CH 2Ci 2 

Step B C N Step C Step D 

.(O 
4.N R' R N.R 

CIH 

R 0 
R5 RI N- R 2 

[0409] Step A: To a round-bottom flask was added aminoindanol INT-18 (I equiv) and 

tetrahydrofuran (0.2 M), followed by the addition of phenol liner INT-L6 (1.1 equiv) and 

heating to 40 °C. To this slurry was added PPh3 (2 equiv) and DIAD (15 equliv). The 

resulting solution was stirred for 1-3 h at 40 °C. The resulting mixture was concentrated 

under vacuum and diluted with CH2C2. The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (1:1) providing indane monomer INT-D1.  

[0410] Step B: To a round-bottom flask was added indane monomer INT-D1 (1 equiv), 

methanol (0.1 M), and sodium hydroxide (3 M(aq, 3-5 equiv). The resulting solution was 

stirred for 1-2 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted 

with CH2C12. The residue was applied onto a silica gel column with CH2Cl/methanol (10:1) 

providingindane amine monomer INT-D2.
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104111 Step C: To a round-bottom flask was added INT-D2 (1 equiv), N,N

dimethyformamide (DMF, 0.1 M), and 1,4-diisocyanatobutane (0.4-0.5 equiv). The 

resulting solution was stirred for 2 h at 60 °C. The resulting mixture was concentrated under 

vacuum and diluted with of CH2CI2. The residue was applied onto a silica gel column with 

chloroform/methanol (10:1) providing the desired dimer of structure (I). Final products were 

purified by preparative HPLC. The final products were generally isolated as the free based 

amines, TFAalts, or hydrochloride salts.  

10412] Step D (for Boc-protected intermediates): To a round-bottom flask was added 

Boc-protected dimer (1) (1 equiv) and 5:1 CH2C2:TFA (-0.05 M). The resulting solution 

was stirred for 2 h at room temperature. The resulting mixture was concentrated under 

vacuum. The crude product was purified by preparative HPLC. The final products were 

generally isolated as the free based amines, TFA salts, or hydrochloride salts.  

Example 79: 3-[2-(2-[2-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperilin-1-vl/-4,6-dichloro-2,3

dihvdro-1H-inden-1-yljoxy-3,5-dinethIyl benzene)sulfoniamnidolethoAy/ethoxy)ethylj-1

14-([[2-(2-[2-[(4-[[(I,2)-2-[(3R)-3-amiiiopiperidin-1-ylI-4,6-dichloro-2,3-dihydro-II

inden-1-lJoxyJ-3,5

linethvlbtenzene)sulfonanidoetlhoxylethoxy)ethylctirbarmoVlanino)butylurea; 

hydrochloride 

NH2 

N H H H 0 
0 H H Hc 

Example 79 

H2N 

[0413]1 Beginning with INT-L6D and INT-I8F, Steps A-D provided Example 79 which 

was purified by preparaitiveI-HPLC with the following conditions: Column, XBridge 

Preparaiv OBD C18 Column, 19*250mm, Sum mobile phase water (0.05%1HIl) and 

CH3CN (40.0% CH3CN up to70.0% in8nmin);:DetectorUV 254nim. This resulted in 129.2 

mg (48%) of the title compound'a fellow solid. MS (mnz): 1370.85 [MH]*. 1H NMR 

(Methano-d4, 400M1z) 67.60 (d.=15.2 Hz, 6H)6.45 (s2H), 6.30 (s,2H),4.70 (d,,J= 
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3.2 Hz, 21-1), 3.95 -- 3.80 (m, 6H), 3.70 --- 3.50 (in, 2011), 3.40 -3.35 (i, 8H), 3.17 (s, 411), 

3.05 (t, J= 5.4 Hz, 41), 2.30 - 2.10 (m, 181), 1.88 (s, 21), 1.54 (s, 4H) 

Exanple 80:1-2(-2(3[(,2)46dcor--dmtyaio-,-hdr-H 

inden-1-ylfoAy-2,4-dimethylbenzene)suifwnmidoJethoxyjethoxy) ethyJ-3-[4-([[2-(2-[2

[(4-[[(IS,2S.)-4,6-dlhloro-2-(dinethylamniiio)-23-diltydro-I-1-inden-1-yloxy-3,5

dimethylbenzee)sifonamnidolethoxyAethox)ethyllcarbanoyIlanino)butylurea 

0H 

C do0 

Example 80 N 

[0414] Beginning with INT-L6D and INT-18C, Steps A-C provided Example 80 which 

was purifiedby preparativeHPLC with the following conditions: Column, XBridgeBEI-H130 

Preparative C18 OBD Column, 19*150 mm, 5 urn; mobile phase, water (0.05% NH4011) 

and CH3CN (75.0% CH3CN up to 84.0% in 9 min); Detector, UV 254 nm.This resulted in 

91.5 ing (28%) of the title compound as a white solid. IS (inz): 1261.20 [MH11-. IH 

NMR (Methanol-d4, 400M1z) 7.56 (s, 41), 7.43 (d, J= 1.6 Hz, 21), 6.50 (d, J= 1.2 Hz, 

2H), 5.68 (dJ= 2.4 Hz, 2H), 4.82 - 4.78 (m 21), 358 (q,J= 5.0 Hz, 8H), 355 - 3.50 (in, 

8H), 3.42 - 3.37 (m, 2H), 3.35 -- 3.30 (m, 4H), 3.13 (s, 4H), 3.08 -- 2.96 (m, 6H), 2.30 (s, 

121-1) 2.15 (d, J=: 9.6 I-Iz, 121-1),1.50 (s, 411).  

Example 81: 3-[2-(2-[2-[(4-[[(IS,2S)-2-[(3R)-3-Aninopiperidin-1-vlf-4,6-diclloro-2,3

dikvdro-1H-inden-1-yljoxyl-2,5-dinethylbenzene) sulfoanidoethox y]ethoxy)ethyl-1

14-([[2-(2-[2-[(4-[[(,2S)-2-[(3R)-3-aiiopiperidin-1-yl-4,6-dichloro-2,3-dihydro-1IH

inden-1-yIjoxy-2,5-dinethylbenene)suifenainidoletoxvethoxv)ethlvI 

carbanoyllamino)butyllurea 

NH
2 

N 

x N ap 1 N 
0' 0 

0 
Example 81 N 

H2N 

257



WO 2018/129552 PCT/US2018/013020 

104151 Beginning with INT-L6E and INT-I8F, Steps A-D provided Example 81 which 

was purified by preparative HPLC with the following conditions: Column, XBridge 

Preparative OBD Cis Column, 19*250mm,5um; mobile phase, water (10 mmol/L NH4HCO3 

+ 0.1% NH40H) and CH3CN (50.0% CH-CN up to 60.0% in 13 min); Detector, UV 254 

nm. This resulted in 113.6 mg (30%) of the title compound as a light yellow solid. MS 

(mz): 1371.75 [M+H1-+. 'HNMR(Methano-d4,400MHz)6S 7.83(s,2H),7.54(s,2H)-,748 

(s,2H),7.01(d, J=1.8Hz,2H),6.88(d,J= 6.0Hz,2H).,4.61(dJ= 8.0Hz,2H),3.87 

3.71 (in, 81-1), 3.70 -- 3.51 (m, 201-1), 3.50 - 3.33 (m, 81-1), 3.21 (d, J: 6.0 Hz, 41-). 3.11 (t,J 

= 5.6 Hz, 41H),2.71 (s. 61),2.30 - 2.11 (m, 10-1), 1.83 (s,21-1), 1.56 (s, 51-1).  

Eunple 82: 3-2-(2-2-(4-[[(S,2)-4,6-Dichlor-2-(dimethylanin)-2,3-dihvdro-IH

inden-1-y~loAxy-2,5-dimethylbenzeie)sulfoniamnidoJethoxyjethoxy)ethylj-1-[4-(/2-(2-2

[(4-[[(IS,2S)-4,6-dichloro-2-(dinethylamino)-2,3-dihydro-1l-inden-1-yloxy-2,5 

dimethylbenzene)sifonamidolethoxyJ ethoxy)ethylJcirbainoylamino)biitylurea 

-N 0 

Cr , H H 1kH0 C 

Example 82 

[04161 Beginning with INT-L6E and INT-I8C, Steps A-C provided Example 82 which 

was purified by preparative HPLC with the following conditions (2#-AnalyseHPLC

S1-IIMADZU(HPLC-10)): Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 

um; mobile phase, water (0.05% NH40H) and CH3CN (85.0% CH3CN up to 89.0% in II 

mn); Detector, UV 254nm. This resulted in74.8 mg (14%) of the title compound as a white 

solid. MS(nz): 1261.55[M+H.11 IH NMR (Methanol-d4,400MHz) 6 7.77 (s, 21-1), 7.42 

(s, 2H) 7.30 (s, 2H), 7.09 (s. 2H), 5.99 (d, J= 6.2 Hz, 2H), 3.63 - 3.42 (m, 18H), 3.30 (q, J 

= 5.6 Hz, 6H), 3.20 -- 3.04 (m, 8H), 2.91 (dd, J= 16.4, 8.0 Hz, 2H), 2.66 (s, 6H), 2.37 (s, 

121-), 2.22 (s, 61-1). 1.53 (s, 41-1).  

Example 83: 12-(2-[2-[(4-[(IS,2S)-2-(3)-3-Aminopiperidin-1-ylf4,6-dichloro-2,3

dihvdro-1H-inden-1-yljoxyl-3-floro-5

nethlylbenzene)sulfoinamiidoetoxyetoxy)etltyl-3-[4-([[2-(2-[2-[(4-II(JS,2S)-2-[(3R)-3

atinopi)eridin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-ylfoxy]-3-fluoro-5

methylbenzene)sulfonanidolethoxvethxv)etlvllcarbanoyllamino)butylurea; 

hydrochloride 
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NH2 

N H F 
N -2 HCI.  

ClO 
C OO C 9)6 H H 0 H 0 _C 

N NN N,, _ N N~N 

0I 6 
0 

Example 83 F 

H N 

10417] Beginning with INT-L6F and INT-I8F, Steps A-D provided Example 83 which 

was purified by preparative HPLC with the following conditions: Column, XBridge 

Preparative OBD C18 Column, 19*250mn, 5um; mobile phase, water (0.05% HCI) and 

CH3CN (20.0% CH3CN up to 70.0% in 8 min); Detector, UV 254 nn. This resulted in 317.6 

mg(64%) of the title compound as a light yellow solid. MS (In): 1380.80 1M1-Ht '-I 

NMR (Methanol-4, 400MHz) 6 7.66 (d,:::: 11.2 Hz, 21), 7.65 (s, 2H), 7.62 (s, 21), 6.70 

(s, 4H), 4.67 (s, 2H), 399 - 3.80 (n 811), 3.68 - 3.48 (n, 19H), 3.46 - 3.28 (in, 7H), 321 

(s, 4H), 3.11 (t, J= 5.2 Hz. 4H), 2.14 (s, 6H). 2.30 --- 2.10 (in. 6H), 1.93 -1.78 (n, 2H), 1.57 

(s, 4H).  

Example 84: -[22-[2-[(4-[[(1S,2S)-4,6-Diclloro-2-(dinethylaino)-2,3-dilvdro-1I

inden-41Joxy]-3-fluoro-5-methylbenzene)suifonamidolethxyetoWxy)ethyJ-3-[4-(j|2

(2-[2-[(4-II(iS,2S)-4,6-dichloro-2-(dimethylanino)-2,3-dihydro-1H-inden-1-y~loxy]-3

fluoro-5-methylbenzenie)sulfonanidojeththxjeththxKlkyllcarbamtoyllanino)butvllurea 

N/ 

~ ~I9H H 0H 0  \c 
N3. N~N' N-_ 01_O N 

H H H'. 
0 H6N 0 ~'' 

Example 84 F N.  

[0418] Beginning with INT-L6F and INT-18C, Steps A-C provided Example 84 which 

was purified by preparative HPLC with the following conditions: Column, XBridge C18 

OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% TFA) and 

CH;CN (45.0% CH3CN up to 65.0% in 8 min); Detector, UV 254 nm. This resulted in 109.6 

mg(30%) of the title compound as a white solid. IS (mi): 1269.45 [M+HK 'H NMR 

(Methanol-d- 400 MHz) 6 7.59 (t, J= 13.4 Hz, 4H), 7.44 (s, 2H), 6.93 (s, 2H), 5.92 (d, J= 
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4.0 I-Iz, 21-), 3.72 -- 3.65 (m, 311), 3.60 -3.50 (m, 161-1),3.38 --- 3.29 (i, 51-1), 3.13 --- 3.08 (in 

8H), 2.93 (ddJ:= 16.8, 5.6 Hz, 21), 232 (s, 12H), 2.15 (s, 6H), 1.49 (s, 4H).  

NH2 

N F •TFA.  

0O H H C1 

Hl 0 H 0H 

Example 85 F N

H2N 

Exam ple 85:3-2-(2-[2-[(4-(S,2S)-2-(3R)-3-Aminopiperidin-1-yl-4,6-dichloro-2,3

dihydro-1H-inden-1-yljoxyl-3,5-difluorobenzene) sufionamidoethoxyethoxy)ethyl-1

[4-([[2-(2-12-[(4-f(IS,2S)-2-[(3R)-3-aminopiperidin-1-yl-4,6-dlhloro-2,3-diltydro-111

inden-i-yloxy-3,5-difluorobenzene)sifonanidoethoxyethxy)ethyJlcarbamtoyl 

amino)butyljurea; his(trifluoroaceic acid).  

1002131 Beginning with INT-L61-1 and INT-8F, Steps A-D provided Example 85 which 

was purified by preparative HPLC with the following conditions: Column, XBidge C18 

OBD Preparative Column,19 nm*250 mm, 5 um; mobilephase, water (0.05% TFA) and 

CH3CN (25% CH3CN up to 65% in 8 min); Detector, UV 254 nm.This resulted in 192.3 

mg(57%) of the title compound as a white solid. MS (rnz): 1387 [M+-*.' H NMR 

(Methanol-d4,400M1z)6 S7.59(d,.J:=7.2 Hz, 4H),7.46(d,,J= 1.8 Hz,.2H),7.22-7.16 

(m, 2H),5.89(dJ= 4.9Hz,2H), 3.89(q,J= 6.4Hz,2H), 3.62-- 3.47(m, 17H),3.31-

3.22 (m, 51), 3.20 -- 3.06 (in, 101-1), 3.04 --- 2.93 (m, 411), 2.69 (s, 211), 2.56 -- 2.40 (in, 41-1), 

1.97 - 1.88 (in, 21)1, 78 (d, J:= 12.4 z, 2H), 1.54 - 1.36 (m, 8H).  

Exam!pl86 4-([(IS,2SV)-4,6-dichlo~ro-2-(dimthtlylamtino))-2,3-dihydro)-1H-inden-1

yloxy)-N-[26-(4-((1S,2S)-4,6-dichloro-2(dimethylamino)-2,3dihydro-1H-inden-1

yloxy)-3,5-difluorophenylsufotnamido,)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosylJ-3,5-difluorobenzenesuIfonamide; his(trifluoroacetic acid) 

26f)
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N F -2 TFA 

0 CI\ 

F Al H H 1H 
cmN N O'-, - 4,c C 

CI- \ / N N~N F\ 
'H H H 

Example 86 F N 

10419] Beginning with INT-L6H and INT-I8C. Steps A-C provided Example 86 which 

was puriied by preparative HPLC with the following conditions: Column, XBridge C18 

OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (0.05% TFA) and 

CH3CN (25.0% CH3CN up to 38.0% in 9 min); Detector., UV 254 nm. This resulted in 225.1 

mg(52%) of the title compound as a white solid. MS (mlz): 1277 [M+H]*. 'H NMR 

(Methanol-d4, 400 MHz) 7.70 - 7.59 (in, 41), 7.57 (d, J= 18 Hz, 2H), 7.07 - 7.01 (in, 

2H), 631 (d, J=4.1 Hz, 2H), 4.54 (ddd, J= 8.4, 5.7, 4.1 Hz, 2H), 3.72 (dd, J= 17.5, 8.5 Hz 

2H), 3.61 3.46 (m, 17H), 3.27 (t, J= 5.4 Hz, 5H), 3.16 - 3.05 (in, 8H), 3.02 (s. 12H), 1.47 

(p, J= 3.3 -Iz, 41-).  

Example 87:3-[2-(2-2-(4-[[(S,2)-2-[(3R)-3-Aininopiperidin-1-ylJ-4,6-dichloro-2,.3

dihydro-1H-inden-1-yljoxy]-5-fluoro-2

methylbenzene)sulfiamidolethoxyJethoxy)ethyIl-1-[4-(112-(2-[2-[(4-[[(IS,2S)-2-(3R)-3

aininopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1l-inden-1-yljoxyJ-5-fluoro-2

methyIbenzene)sulftmanidolethoxyethoxy)ethyI1carbanoy]Iamino)butylurea; 

his(trifluoroacetic acid) 

N H2 

N +2 TFA 

I Cl 
I 0 H H 0H 0  C1 

C0 H H 
Example 87 F N

H2bN 

[0420] Beginning with INT-L6G and INT-18F, Steps A-D provided Example 87 which 

was puriied by preparative -IPLC with the following conditions: Column, XBridge C18 

OBD Preparative Colum,19 mn*250 mm, 5 um; mobile phase, water (0.05%TFA) and 

CH3CN (15.0% CH3CN up to 65.0% in 8 min); Detector, UV 254 nm. This resulted in 254 

mg(50%) of the title compound as a white solid. MS (mlz): 1379 [M-H]*. H NMR 

(Methanol-d4,400 MHz) 7.74 (d,J:= 11.1 Hz, 21),7.49 - 7.42 (in, 41),717 - 7.12 (in, 
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21-1), 6.17 (d, J:= 5.8 Hz, 2H), 3.86 (q, J= 7.4 Hz, 2H), 3.62 - 3.42 (m, 161-1), 3.41 -- 3.24 

( 81-1), 3.15 - 2.98 (m, 13H), 2.88 (s, 21), 2.64 (s, 8H), 1.97 (s, 31), 1.88 (s, 1H), 1.58 

(dd, J= 128, 8.9 Hz, 2H), 1.51 - 1.42 (m, 4H).  

Exaniple 88: 3-12-(2-12-I(4-[[(S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H

inden-1-yloxy-5-fluoro-2-methylbeiizene)sulfinamidolethoxylethoxy)ethyIl-1-[4-(112

(2-12-t(4-[[(IS,2S)-4,6-dichiloro-2-(d/inethvlamino)-2,3-dilydro-IH-inden-i-ylJoxy]-5

Jliuoro-2-methvlbenzene)sulfotanidoJethoxy xytlwx)ethtvllcarbamoyllaminio)buyllurea 

NF 

1 H Hcl 

CIN O N/ N5 ~ ' N N 0c I.  
0 H H cl N O c 011 

Example88 F 

[04211 Beginning with INT-L6Gand INT-18C, Steps A-C provided Example 88 which 

was purified by preparative HPLC with the following conditions: Column, XBridge 

Preparative C18 OBD Column, 19*150 mm, 5uim; obile phase, water (0.05%NH40H) and 

C-1CN (5.0% CH3CN up to 75.0% in 1 min, up to 86.0% in 6 mm); Detector, UV 

254/220nim. This resulted in 80.2 mg (18%) of the title compound as a white solid. MS 

(mz): 1269[M+H]*. 'HNMR(Methanol-d4,400 MHz) 6 7.72 (d,J= 11.2Hz, 2H), 7.50 

- 7.39 (m, 4H), 7.16 -- 7.10 (m, 2H), 5.97 (d, J= 5.8 Hz, 2H), 3.61 -- 3.41 (n19H), 3.37 

3.20(m,61-1), 3.10(tJ= 5.41-z,91-1),2.90(dd,J= 16.6,7.4 Hz,.2H),2.63(s,61H),2.34 (s, 

121),1.51 - 1.43 (m, 411).  

Example 89:3-[2-(2-[2-[(4-J(iS,2S)-2-[(3R)-3-Aninopiperidin-I-vl]-46-dichlor-2,3

diivdro-1H-inden-1-yloxy-2-fluoro-5

nethylbenzene)sulfonamidofethoxiethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(I,2S)-2-[(3R)-3

aninopiperidin-1-yl-4,6-dichloro-2,3-dihydro-H-inden-1-yloxy-2-fluoro-5

methylbenzene)suifoiiinidolethoxyetho.xy)ethyllcarbanoylamwino)butylfurea; 

bis(trifluoroacetic acid) 
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NH2 
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Example 89 

H2N 

10422] Beginning with INT-L6I and INT-I8F, Steps A-D provided Example 89 which 

was purified by preparative HPLC with the following conditions: Column, XBridge 

Preparative OBD C18 Colurn, 19*250rn, 5urn; mobile phase, water (0.05% TFA) and 

CH3CN (55.0% CH3CN up to 80.0% in 8 min); Detector, UV 254 nm. This resulted in 234.1 

ng (74%) of the title compound as a white solid. MS (nz): 690.5 [M/2+H] 1H NMR 

(Methanol-d4, 400 M1z) 6 7.66 (d, J:=: 8.1 Hz, .2H), 7.45 (d,J= 1.7 LIz, 2-). 7.38 (d, J= 

122 Hz, 211), 7.19 - 7.14 (m, 21-1), 6.04 (d, J= 5.5 z, 211), 3.74 (s, 2H), 3.63 - 3.46 (m, 

1511),3.31 -3 22 (n 411),3.19 - 2.92 (n 13H), 2.75 (s, 2H), 2.63 (d,J= 9.6 Hz, 2H), 254 

(s, 3H), 2.19 (s. 5H), 1.95 (s. 3H), 1.85 (s., 2H), 1.68 (s., 2H), 1.55 (d, J= 10.6 Hz, 2H), 1.47 

(d, J= 3.7 Hz, 31H).  

Exnle_90: 3-12-(2-12-/(4-[[(1S,2S)-4,6-Dichlor-2-(dimethylaIino)-2,3-dihvdro-IH

inden-1-yIfo~y-2-fluoro-5-ethylbenzeie)sulfiwnaidolethoxylethow.)ethyl--[4-(2

(2-[2-[(4-II(iS,2S)-4,6-dichloro-2-(dimethylanino)-2,3-dihydro-1H-inden-1-y~loxy]-2

fltro-5-inetlylbenzene)sulfonanidojethoxyethoxy)ethyljcarbamoylamino)butvlJurea; 

his(trifiluoroacetic acid) 

2 TFA 

10 CI 
cl~o F cl 

F y H H a 1 

Example 90 

10423] Beginning with INT-L6I and INT-18C, Steps A-C provided Example 90 which 

was purified by preparative HPLC with the following conditions: Column, XSelect CSH 

Preparative C18 OBD Column, 19*250mm, 5um; mobile phase,. water (0.05% TFA) and 

CH3CN (25.0% CH3CN up to 40.0% in 10 mn); Detector, UV 254 nm. This resulted in 

216.8 mg (58%) of the title compound as a white solid. MS (m z): 1291 IM+Na]+ I4 HNMR 
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(Methanol-d!4, 400 MHz) 6 7.75 -- 7.67 (in, 211), 7.55 (d, J:=: 1.7 Hz, 21-), 7.41 (d, J:=: 11.6 

Hz, 21-1), 7.17 - 7.07 (i, 211), 6.46 (dJ:= 6.7 Hz, 2H), 4.50 (td, J= 8.5, 6.6 Hz, 2H), 3.74 

3.63 (in, 3H), 361 - 3.46 (i, 18H), 3.31 - 3.20 (n 6H),320 - 3.01 (in, 25H), 2.26 (d,'= 

7.6 Hz, 7H), 1.46 (td, J= 6.4, 3.2 Hz, 4H).  

Scheme for the Synthesis of Pyrrolidinone Linkers: 

NH N, 
Cb7CI O;L- NHNH,,H2O 

HO --NH -------------~-~~~~~ ~ H0 " NHCbz --- N HCbz 
tNCHPPha DIAD EtOH, 85°C 

iNT.1T 40 C \=/ 
Step A INT.P2 Step C 

Sttp B 

NHBoc OH-I NaH. 0 °C 

H2N ' N 'NHCbz -H - - H 
DICFHOBT, I oc BocHN N BocHN O_ NHCz DMF, CHi2C' 2 

INT-P3 Pr 2EtN. THFI Step 
0 INT-P4 Cto E NT-F'S Step F 

Step D 

INT-L3 
Bn0 (RE m-Me) H 

BocHNNN bz T NHCbz SO2 
CH12012 Ci EtN, CH2C:2  Br-n 

NT-PSNHCuz NT.P6 Step G :NTP7 Step H INT-P8 

Pd/C, HFC H, 

-- N- - - ' - --
MeOH 0 bN,-- it MeCH \

HO No HN'-S 
Step I NT-P9 NH2  Step J NT-P10 CF, 

[0424] Step A: To a 500-niL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added 2-(2-aminoethox)ethan--ol (16.1 g, 153 mmiol, 1 

equiv), CH2Cl2 (160 mL), and triethylamine (22.4 mL, 1.05 equiv). This was followed by 

the addition of CbzCl (28.7g, 168.24 mmol, 1.1 equiv) dropwise with stirring at 5-100 C.  

The resulting solution was stirred overnight at room temperature. The reaction was then 

quenched by the addition of 100 nL of water and extracted with 3 x 100 mL of CH2C2. The 

organic layers were combined and washed with I x 100 mL of brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The solid was dried in an oven 

under reduced pressure. The residue was applied onto a silica gel column with petroleum 

ether/'ethyl acetate (1:1) providing 32 g (87%) of benzyl N-[2-(2

hydroxyethoxy)ethlI]carbante (NT-P1) as ayellow oil.  

264



WO 2018/129552 PCT/US2018/013020 

104251 Step B: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphereof nitrogen was added alcohol INT-Pi (5 g, 20.90 mmol, I equiv), phthalimide 

(3.07 g, 20.9 mmol, I equiv), and tetrahydrofuran (49 mL). This was followed by the 

addition of PPh3 (8.22 g, 31.34 mmol, 1.5 equiv) in several portions at 40 °C. To this was 

added DIAD (6.17 mL, 1.5 equiv) dropwise with stirring at 40 °C over 30 min. The resulting 

solution was stirred for I h at 40 °C in an oil bath. The resulting slurry was diluted with 

water and extracted with 3 x 100 mL of ethyl acetate. The organic layers combined and 

concentrated under vacuum. The residue was applied onto a silica gel column with 

petroleum ether/ethyl acetate (1:1) providing 6.5 g (84%) of benzyl V-[2-[2-(1,3-dioxo-2,3

dihvdro-IH-isoindol-2-y)ethoxy]ethyl] carbamate (INT-P2) as a yellow oil.  

[0426] Step C: To a I-L round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added phthalimide INT-P2 (6.5 g,17.6mmol,1equiv)ethanol 

(500 mL), and NH2NH2120 (8.8 g, 10 equiv). The resulting solution was stirred for 3 I at 

85 °C in an oil bath. The resulting mixture was concentrated under vacuum. The residue 

was applied onto a silica gel column with CH2Cl2/methanol (5:1) providing 4 g (95%) of 

benzyl A-[2-(2-aminoethoxv)ethvl]carbamate (INT-P3) as a yellow oil.  

[0427] Step D: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added Boc-Met-OH (3.77 g, 15.1 mmol, 1 equiv), amine INT

P3 (3.6 g 15.1 mmol, 1 equiv), THF (54 mL), HOBT (2.04 g15.1mmol,1equiv),and 

diisopropylethylarnine (5 mL, 2 equiv). This was followed by the addition of DIC (2.5mL, 

1.05 equiv) dropwise with stirring at 0 C.' The resulting solution was stirred for I hat room 

temperature. The resulting mixture was concentrated under vacuum. The residue was 

applied onto a silica gel colunm with H20/CH3CN (3:2) providing 5.2 g (73%) of tert-butyl 

N-[(1S)-1-[[2-(2-[[(benzyloxv)carbonvl]amino]ethoxy)ethyl]carbamoyl]-3

(methylsulfanyl)propyl]carbamate (INT-P4) as a yellow oil.  

10428] Step E: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added INT-P4 (5.2 g, 11 07 mmol, I equiv) and iodomethane 

(50 nL). The resulting solutionwas stirred for 3 days at room temperature. The resulting 

mixture was concentrated under vacuum. This resulted in 5.3 g (99%) of tert-butN-[(lS)

1-[ 2-(2-[[(benzvloxy)carbonl~amino]ethoxy)ethl] carbamoyl]-3

(dimethyisulfaniumyli)propl]carbamate (INT-P5) as a lightyellow oil.  

[04291 Step F: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added INT-P5 (5.3 g, 11.8 mmol, 1 equiv), DMF (60 mL), 

CH2C2 (60 mL), and lastly sodium hydride (900 mg, 37.5 mmol, 3.2 equiv) in portions. The 
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resulting slurry was stirred for 2.5 h at 0 °C in an ice/salt bath. The resulting mixture was 

concentrated under vacuum. The residue was diluted with CH2C2 and washed with 3 x 100 

mL of brine. The organic layer was dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum providing 4.6 g (93%) of benzylN-(2-[2-[3S3-[(tert

butoxy)carbonyIlamino]-2-oxopyrroidin-1-yIlIethoxIethyl)carbainate (INT-P6) as a 

yellow oil.  

[0430] Step G: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added pyrrolidinone INT-P6 (4.5 g, 10.68 mrnol, I equiv), 

CH2C2 (50 mL), and trifluoroacetic acid (8 mL). The resulting solution was stirred for 3 h 

at room temperature. The resulting mixture was concentrated undervacuum. The reaction 

was quenched by the addition of 100 mL of water. The pH of the solution was adjusted to 8 

with saturated aqueous sodium bicarbonate and extracted with 5 x 100 mL of ethyl acetate.  

The organic layers were combined, dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. This resulted in 3.4g (100%) of benzyl NV-(2-[2-[(3S)-3-amino

2-oxopyrrolidin-1-vlethoxylethyl) carbamate (INT-P7) as a yellow oil.  

[0431] Step H: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added CH2C2 (20 mL) triethylamine (4.6 ml, 2.9 equiv), and 

amine INT-P7 (3.3 g, 10.3 mrnol 0.9 equiv). To this mixture was added a solution of 4

(benzvloxy)-3-methlbenzene--sulfonvl chloride (INT-L3 with R'= n-Me, 3.4 g, 11.5 

mmol, I equiv) in CH2C12 (30 mL) dropwise with stirring over 20 min. The resulting 

solution was stirred for 2 h at room temperature. The reaction was quenched by the addition 

of 100 mL of water and extracted with 3 x 200 mL of ethyl acetate. The organic layers were 

combined and washed with I x 100 mL of brine. The organic layer was dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a 

silica gel column with petroleum ether/ethyl acetate (3:7) providing 4.2 g (63%) of benzyl 

N-(2-[2-[(3S)-3-[[4-(benzvloxy)-3-methvlbenzeneisulfonamidol-2-oxopyrrolidin-1

yl]ethoxy]ethyl)carbamite (INT-P8) as a yellow oil.  

[0432] Step 1: To a 500-mL round-bottom flask purged and maintained with an inert 

atmosphere of hydrogen was added benzyl ether INT-P8 (4.2 g, 7.22 mrnol, I equiv) and 

methanol (50 nL). This was followed by the addition of palladium on carbon (2.1 g, 60% 

of water). The resulting slurry was stirred for 2 days at room temperature. The solids were 

filtered out. The mixture was dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. This resulted in 2.3 g (88%) of N-(3S)-1-[2-(2
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a minoeihoxy)ethyl]-2-oxopyrrolidin-3-yl]-4-hydroxy-3-methylbenzene-1-sulfonamide 

(INT-P9) as a white solid.  

[0433] Step J: To a 500-mL round-bottom flask purged and maintained with aninert 

atmosphere of nitrogen was added amine INT-P9 (2.3 g, 6.43 mmol, I equiv), methanol (30 

mL), triethylamine (0.2 mL, 0.20 equiv), and ethyl 2,2,2-trifluoroacetate (2.35 mL, 3 equiv).  

The resulting solution was stirred for 3 h at room temperature. The resulting mixture was 

concentrated under vacuum. The residue was applied onto a silica gel column with 

hexane/ethyl acetate (3:7) providing 2 g (69%) of 2,2-trifluoro-N-(-[-[(3)-3-[(4

hydroxy-3-methylbenzene)sulfonanido]-2-oxopyrrolidin-1-yi]ethoxy]ethyl)acetamide 

(INT-P10) as awhite solid.  

Scheme for the Synthesis of Pyrrolidinone Dimer Products: 

Example 91: 1-(2-[2-[(3S)-3-'[(4-[[(IS,2)-4,6-Dichlloro-2-(dinethylanino)-2,3-dihydro

IH-inden-1-vlloxyj-3-methylbenzene)sulfoniamidol-2-oxopyrrolidin-1-yljethoxylethyl)-3

(4-ff(2-[2-[(3)-3-[(4-[[(18.2)-4,6-diehloro-2-(dinettvlamino)-2,3-dihydro-1H-in den-I

ylloxy]-3-methlbenizene)sulfinamido]-2-oxopyrrolidii-I

yIJetoxy~ethtyI)carbamoyI~amino~buty1jurea 

/ 
C H NH2 N N PPh. DIAD 

HO N THF, 40°C CFT 

INT-P10 3 Step A 
NT-18 INT-P11 

3 M NaOH H ON 

MeOH, 60 C C OD 60 \ 0 0 I _OM 6j 

Step B CI INT-P12 Step C 

-/ 

H 
H 

~ 0 

Example 91 

[0434] Step A: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added phenol INT-P10 (300 mg, 0.66 mrnol, I equiv), 

aminoindanolINT-IC(163mg.0.66mmol,Iequiv), andTIIF(1.5imL). This was followed 

by the addition of PPh3 (260 mg, 0.99 mmol, 1.5 equiv) at 40 °C. To this was added DIAD 
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(0.2 mL, 1.5 equiv) dropwise with stirring at 40 °C over 30 min. The resulting solution was 

stirred for 1 hat 40 °C in an oil bath. The resulting mixture was concentrated under vacuum.  

The residue was applied onto a silica gel colun with hexane/ethyl acetate (1:2) providing 

400 mg (89%) of N-2-[2-[(3S)-3-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3

dihydro-IH-inden-1-yl oxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1

yl]ethoxy]ethyl)-2,2,2-trifluoroacetamide (INT-P11) as ayellow oil.  

[0435] Step B: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added monomer intermediate INT-P11 (400 mg, 0.59 nmol, 1 

equiv) and methanol (10 mL). This was followed by the addition of sodium hydroxide (3 

M(aq), 1.5 mL). The resulting solution was stirred for 1 h at 60°C in an oil bath. The resulting 

solution wasdiluted with water and extracted with 3 x 100 mL of ethyl acetate. The organic 

layers were combined and washed with I x 100 mL of brine. The organic layer was dried 

over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

applied onto a silica gel column with CH2Cl2/methanol (5:1) providing 320 mg (93%) of N

[(3-S.)-l12-(2--ami'noethiox-y)ethiyl]-2-oxopyrrolidin-3-yl]1-4-[[1(1S,2Z.S)-4,6-dichloro-

(dimethylamino)-2,3-dihvdro-II-inden-1-yl]oxy]-3-methylbenzene-1-sulfonamide (INT

P12) as a yellow oil.  

[04361 Step C: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added amine INT-P12 (320 ig, 0.55 mnol, 1 equiv), DMF (3.6 

m), and 1,4-diisocyanatobutane (34.5 mg, 0.25 mmol, 0.45 equiv). The resulting solution 

was stirred for 2 h at 60 °C in an oil bath. The resulting mixture was concentrated under 

vacuum and purified by preparative HPLC as below.  

Example 91: 1-(2-[2-[(3S)-3-[(4-[[(JS,2S)-4,6-Dichloro-2-(dimethylamin)-2,3-dihydro

1H-inden-1-yI~oxyI-3-methylbenzene)sulfonamnidol-2-oxopyrrolidin-1-ylethoxyjethyl)-3

(4-[[(2-[2-[(3S)-3-[(4-[[(IS,2S)-4.6-dichloro-2-(dinethylainino)-,3-dihydro-1H-inden-1

ylloxy1-3-methylbenene)sulfonainido-2-oxopyrrolidin-1

yllethoxylethyl)carbainoyllaminobityl)urea.  

1002141 Crude compound of Steps A-C was purified by preparative HPLC with the 

following conditions: Column, XBridge Preparative OBD C18 Column, 19*250mm, 5um; 

mobile phase, water (0.05% NH40H) and CH3CN (73.0% CH3CN to 86.0% in 8 min); 

Detector, UV 220nm. This resulted in 139 ing (19%) of the title compound as white 

solid. MS (z):13111 M--1. iH NMR (Methanol-d4, 400 MI-z) 6 7.85- 7.74 (in, 41-), 

7.46 - 7.37 (im, 41), 7.11 - 7.06 (in, 21), 596 (d, J= 6.1 H-z, 2H), 4.05 (dd, J= 9.88.5 
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Hz, 21-),'3.60 --- 3.31 (m, 1811), 3.31 -- 3.20 (in, 61-1), 3.12 (t, J= 5.3 Iz, 41-1), 2.89 (dd, J= 

16.5, 7.8 Hz, 2H), 2.34 (s, 12H), 2.25 (s, 8H), 1.78 (dq,.J= 12.4, 9.3 Hz, 2H), 1.49 (p, J= 

3.2 Hz, 4H).  

Scheme for Synthesis of Cyano-Containing Pyrrolidinone Dimer Product: 

E xamle 92: 1-(2-2(3S)-3[(4-(iS,2S)-6-Choro4-yano-2-(diehyamino-2,3

dikvdro-1H-inden-1-yljoxy-3-nethlbenzene)sulfrrmamidol-2-oxopyrrolidin-1

ylletloxylethvl)-3-(4-[[(2-[2-[(3S)-3-[(4-II(JS,2S)-6-chlloro-4-cyano-2-(dimetlvlanino)

2,3-dihydro-1H-inden-1-y1loxy]-3-methylbenzene)sulfimanido]-2-oxopyrrolidin-1

ylJetitoy)etlyl)carbanoylaminohbuty)urea;is(trifluoroacetic acid) 

NH2  AC 
N-~\ -0H 0N~ N 

HN THF, 40C E 

NT-P10 3 StepA C 
IN~~ 8 NT P1T3 

Zn(CN), Fo(PFdP ), H 3 M NaOH, 

NMP. '100 C N C eCH 60 °C NCNH 
NC N NC \ I, CC J N H2 

Step B C Step C 
INT..P14 NT-P5 

N 
0 .12 TFA 

I ,~' N--,,,1-1 -,.N N ' \C 
NC CN N-H.NO O O 

Exarnpie 92 
IN

[0437] Step A: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added phenol INT-PIO (500 ng 1.1 mmol, 1 equiv), 

aminoindanolINT-8B(320mg1.1 ninol, 1 equiv), and THF (2.6 mL). This was followed 

by the addition of PPh3 (434 mg, 1.65 mmol, 1.5 equiv) at 40 C. To this slurry was added 

DIAD (0.33 mL) dropwise with stirring at 40 °Cover 30 mi. The resulting solution was 

stirred for I h at 40 °C in an oil bath. The resulting mixture was concentrated under vacuum.  

The residue was applied onto a silica gel column with petroleum ether/ethyl acetate (2/1) 

providing 570 ing (71%) of N-(2-[2-[(3S)-3-[(4-[[(1S,2S)-4-bromo-6-chloro-2

(dimethylamino)-2,3-dihydro-IH-inden-1-ylloxy]-3-methylbenzene)sulfonamido]-2

oxopyrrolidin-1-ylethoxv]ethyl)-2,2,2-trifluoroacetamide (INT-P13) as yellow oil.  
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104381 Step B: To a 50-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added INT-P13 (570 mg, 0.79 mmol, 1.00 equiv), NMP (6 mL), 

Zn(CN)2 (55.4 mg, 0.6 equiv), and Pd(PPh3)4 (91 mg, 0.08 mmiol, 0.1 equiv). The resulting 

solution was stirred for ovemiaht at 100 °C in an oil bath. The reaction was then quenched 

by the addition of 10 mL of water and extracted with 3 x 20 mL of ethyl acetate. The organic 

layers were combined and washed with 3 x 50 mL of brine. The organic layer was dried 

over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

applied onto a silica gel column with ethyl acetate/petroleum ether (1/1) providing 400 mg 

(76%) ofN-(2-[2-[(3S-3-(4-[[(S,2S-6-chloro-4-cyano-2-(dimethlamino)-2,3-dihydro

IH-inden-I-yl]oxv]-3-methylbenzene)sulfonamido]-2-oxopyrroidin-1-yl]ethoxy]ethyl)

2,2,2-trifluoroacetamide (INT-P14) as a yellow oil.  

10439] Step C: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added INT-P14 (400 mg, 0.60 mmol, 1 equiv), methanol (7 mL), 

and sodium hydroxide (3 Maq), 1 mL). The resulting solution was stirred for 2 h at room 

temperature. The resulting solution was extracted with 3 x 50 mL of ethyl acetate and the 

organic layers combined. The resulting mixture was washed with I x 50 mL of bine, dried 

over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

applied onto a silica gel column with CH2Cl2/methanol (5/1) providing 300 mg (87%) of N

1(3S)-1-[2-(2-aminoethoxv)ethyl]-2-oxopyrrolidin-3-yl]-4-1[(1S,Z2S)-6-chloro-4-cy ano-2

(dimethyIamino)-2,3-dihydro-i1--inden-I-vl]oxy]-3-methylbenzene-1-sulfonamide (1NT

P15) as yellow oil.  

[0440] Step D: To a 50-miL round-bottom flask purged and maintained with an inert 

amosphere of nitrogen, was added amine INT-P15 (144 mg 0.25 mmol, I equiv), DMF(2 

nL), and 1,4-diisocyanatobutane (0.012mL, 0.4 equiv). The resulting solution was stirred 

for 2 h at 60 °C in an oil bath. The resulting mixture was concentrated under vacuum and 

purified by preparative IPLC as below.  

Examle-92: 1-(2-2-(3S)-3-|(4-|I(1 S,2S)-6-Chloro-4-cyno-2-(dimnethtylaino)-2,3

diivdro-1H-inde-1-ylloxvy-3-niethylbenzene)sulfonainido-2-oxopyrrolidin-1

yIfethoxyethy)-3-(4-[(2-2-[3S)-3-[(4-[[(IS,2S)-6-chloro-4-cyano-2-(dinetylamnino)

2,3-dihydro-1H-inden-1-yJloxy-3-nethylbenzene)sulfon anido]-2-oxopyrrolidin-I

ylJethoxyethyl)carbanoylaminobutyl)urea; bis(trifluoroacetic acid).  

104411 Crude compound of Steps A-D was purified by preparative HPLC with the 

following conditions: Column, XBridge Shield RP18 OBD Column, 19*150 mm, 5 um; 
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mobile phase, water (0.05% TFA) and CH3CN (15.0% CbCN up to 40.0% in 10 min); 

Detector, UV 254 nm. This resulted in 51.5 mg (14%) ofthe title compound as awhite solid.  

MS (m/z): 1293 [M+H]*. 'H NMR (Methanol-d4, 400 MHz) 6 7.91 - 7.79 (m 6H), 7.49 

(d, j= 8.8 Hz,2H), 7.45 -- 7.39 (im, 2H), 6.52 (d J= 6.7 Hz, 2H), 4.54 (td, J= 8.5, 6.6 Hz, 

211), 4.07 (dd, J= 9.9, 8.5 Hz, 21-1), 3.81 (dd, J= 16.7, 8.5 Hz, 211), 3.59- 3.32 (m. 191H), 

3.22 (t, J= 5.4 Hz, 411),3.07 (s, 171),2.31 (s. 8H), 1.80 (dqJ=: 126, 9.3 Hz, 211), 1.52 

1.44 (m, 4H).  

Representative Scheme for Synthesis of Cyclic-Substituted Sulfonamide Linkers: 

NaN-, p-TsC H0' BOc 

C. OH N . OH NNOs 
H 20, 90 °C EtNC2Cl NaH, DMF 

Step A NT-Y. Step BINT-Y2 Step C 

BnO 

3 NN <'~~ TFA r-~~ SO2 C! Bn~O, 
O I NBoc N O NH/ INT-L3 (R'-=H-) 

CH 2Cl 2  Et3N,CHCl 2  S 0 

INT-Y3 Step D Ste4 O tNT-Y5 

Pd/CH2  O-NHTFA 

MeOH N F3C Ot H N 

Step F o o NT-Y6 Step 00 
Stop GINT-Y7 

[0442] Step A: To a 250-mL round-bottom flask was added 2-(2-chloroethoxy)ethan

1-ol (7.8 g, 62.62 mmol, I equiv) and water (300 mL). This was followed by the addition of 

a solution of sodium azide (7.7 g, 118.4 imol, 2 equiv) in water (40 mL) dropwise with 

stirring. The resulting solution was stirred overnight at 80 °C. The reaction mixture was 

cooled to 0 °C with a water/ice bath and extracted with 3 x 500 mL of C2C12. Theorganic 

layers were combined, dried over anhydrous sodium sulfate, filtered, and concentrated under 

vacuum providing 10 g (crude) of 2-(2-azidoethoxy)ethan-1-ol (INT-YI) as a colorless oil.  

[0443] Step B: To a 500-mL round-bottom flask was added azidoalcohol INT-YI (10 

g crude from Step A, theoretical 62.6 mmol. 1 equiv), dichloromethane (300 mL), 4

methylbenzene--sulfonvl chloride (18 g. 94.42mmol, 1.3 equiv), and triethylamine (10 mL, 

1.15 equiv). The resulting solution was stirred for 2 h at room temperature. The reaction 

was then quenched by the addition of 50 mL of water and extracted with 3 x 300 mL of 
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dichloromethane. The organic layers were combined, dried over anhydrous sodium sulfate, 

filtered, and concentrated under vacuum The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (1:3) providing 15 g (69%) of 1-[[2-(2

azidoethoxy)ethoxy]sulfonvi]-4-methylbenzene (INT-Y2) as a colorless oil.  

10444] Step C: To a 100-mL round-bottom flask was added tert-butyl (3R)-3

hydroxypyrrolidine--carboxylate (700 mg, 3.74 mmol, 1 equiv), DMF (30 ml.). and 

tosvlate INT-Y2 (900 mg, 3.15 mmiol, 0.84 equiv). This was followed by the addition of 

sodium hydride (300 mg, 12.50 mmol, 3.34 equiv) in several portions at 0 °C. The resulting 

slurry was stirred overnight at 40 °C. The resulting mixture was diluted with 50 mL of ethyl 

acetate and quenched by the addition of 50 mL of water. The resulting solution was extracted 

with 2 x 150 mL of ethyl acetate and the organic layers combined. The resulting mixture was 

washed with 2 x 150 mL of brine, dried over anhdrous sodium sulfate, filtered, and 

concentrated under vacuum. This resulted in 940 mg (84%) of tert-butyl (3R)-3-[2-(2

azidoethoxy)ethoxy]pyrrolidine-I-carboxylate (INT-Y3) as a light brown solid.  

10445] Step D: To a 100-mL round-bottom flask was added azide INT-Y3 (940 mg, 

3.13 mmol, I equiv), CH2C2 (50 mL), and trifluoroacetic acid (12 mL). The resulting 

solution was stirred for 30 min at room temperature. The pH value of the solution was 

adjusted to 12 with saturated aqueous potassium carbonate and extracted with 2 x 150 mL 

of C-2C12. The combined organic layers were washed with 2 x 150 mL of brine, dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. This resulted in 630 

mg (crude) of (3R)-3-[2-(2-azidoethoxy)ethoxy]pyrrolidine (INT-Y4) as a light brown oil.  

10446] Step E: To a 250-mL round-bottom flask was added amine INT-Y4 (702 mg, 

3.5 nmol, 1 equiv), C12C2 (50 mL), 4-(benzyloxv)benzene-i-sulfonyl chloride (INT-L3 

with R=H, I g, 3.5 mmol, lequiv), andtriethlamine(2.8 mL). The resulting solution was 

stirred for 30 min at room temperature. The resulting solution was diluted with water and 

extracted with 3 x 200 mL of C-2Cl2. The combined organic layers were washed with 2 x 

200 ml of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under 

vacuum. Thereidue wasapplied onto a silica gel column with petroleum ether/ethyl acetate 

(3:1) providing 380 mg (24%) of (3R)-3-[2-(2-azidoethoxy)ethoxy]-1-[[4

(benzyloxy)benzeneisulfonyi]pyrrolidine (INT-Y5) as a light yellow oil.  

[0447] Step F: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of H2 was added azide INT-Y5 (700 mg, 1.57 mmol, I equiv), methanol (40 

mL), and palladium on carbon (200 mg). The resulting slurry was stirred overnight at room 

temperature. The resulting solution was diluted with 200 ml of methanol, filtered, and 
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concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2:methanol:triethylamine (100:10:1) providing 380 mg (73%) of 4-[(3R)-3-[2-(2

aminoethoxy)ethoxy]pyrrolidine--sulfonyl]phenol (INT-Y6) as alight brown oil.  

[04481 Step G: To a 250-mL round-bottom flask was added amine INT-Y6 (380 mg, 

1.15 mmol, I equiv), methanol (30 mL), and ethyl 2,2,2-trifluoroacetate (817.6 mg, 6.48 

mmol, 5.6 equiv). The resulting solution was stirred overnight at room temperature. The 

resulting mixture was concentrated under vacuum. The residue was applied onto a silica gel 

column with petroleum ether/ethyl acetate (1:2). This resulted in 390 mg (80%) of 2,2,2

trifluoro-N-[2-(2-[[(3R)-1-[(4-hy droxybenzene)sulfonyl]pyrrolidin-3

yl]oxV]ethoxv)ethvl]acetamide (INT-Y7) as alight brown oil.  

[04491 Other cyclic amine intermediates were generated from the analogous procedure 

beginning with the appropriate Boc-aminoalcohol starting materials.  

HO 4 I HO, .. O 0  , NHTFA 

-Osf'NHTFA N 
S'N "O N; 
0 

INT-Y8 INT-Y9 

Representative Scheme for Synthesis of Cyclic-Substituted Dimer Products: 

Example 93: 3-[22-[[(3R)-1-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperidin--ylf-4,6-dichloro

2,3-dihydro-1H-inden-1-yljoxyhenzene)sufnyllpyrrolidin-3-yloxjjethoxy)ethyl]-1-[4

([[2-(2-[[(3R)-1-[(4-[[(IS,2S)-2-[(3R)-3-ainiiopiperidin-1-ylJ-4,6-diclhloro-23-diltydro

1H-inden-1-yloxybenzene)sulfonyIfpyrrolidin-3

yljoxvjetlxv)etlvllcarbamoyllamino)butyljurea 
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104501 Step A: To a 250-mL round-bottom flask was added phenol INT-Y7 (390 mg, 

0.91 mmol, I equiv), tetrahydrofuran (20 mi), and aminoindanol INT-18F (369 mg, 0.92 

mmol, 1 equiv). This was followed by the addition of PPh3 (480 mg, 1.83 mrnmol 2 equiv) 

in several portions at 0 °C and subsequently DIAD (370 mg, 1.83 mmol, 2 equiv) dropwise 

at 0 °C. The resulting solution was stirred for 40 min at room temperature. The resulting 

mixture was concentrated under vacuum. The residue was applied onto a silica gel column 

with CH2CI2:methanol:trieth lamiine (100:10:1) providing 2 g of tert-butyl V-[(3R)-I

[(1S,2S)-4.6-dichloro-1-14-1(3R)-3-112-2-(trifluoroacetamido)ethoxy ethoxy]pyrrolidine-1

sulfonylI] phenoxy]-2,3-dihvdro-IJ1H-inden-2-yl]piperidin-3-ylIcarbamate (INT-Y10) as a 

dark oil.  

[04511 Step B: To a 250-nm round-bottom flask was added INT-Y1O (2 g, 2.47 mmol, 

I equiv) and methanol (60 mL). This was followed by the addition of sodium hydroxide (3 

M(aq),10 mL). The resulting solution was stirred for I hat 60 °C. The resulting solutionwas 

extracted with 2 x 200 mL of CH2C2. The combined organic layers were washed with I x 

150 mL of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under 
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vacuum. The residue was applied onto a silica gel column with ethyl acetate/petroleum ether 

(150:120) providing 370 mg (21%) of tert-butylN-[(3R)--S,2)--[4-[(3R)-3-[2-(2

aminoethoxy)ethoxy]pyrrolidine-I-sulfonyl]phenoxy]-4,6-dichloro-2,3-dihydro-IR-inden

2-yl]piperidin- 3-ylIcarbamate (INT-YI1) as alight brown oil.  

[0452] Step C: To a I00-mL round-bottom flask was added amine INT-YI1 (370 mg, 

0.52 mmol, I equiv), DMF (15 mL) and 1,4-diisocyanatobutane (36.3 mg 0.26 mmol, 0.5 

equixv). The resulting solution was stirred for I h at 60 °C. The resulting mixture was 

concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2Cl2:methanol:triethylamine(100:10:1). This resultedin210mg(26%)of tert-butylN

[(3R?)-1-[(1S,2S)-1-[4-[(3R)-3-[2-[2-([[4-([[2-(2-[[(3R)-1-[(4-[[(1S,2S)-2-[(3R)-3-[[(tert

butoxy)carbonyI]amino]piperidin-1-yl]-4,6-dichloro-2,3-dihydro-IH-inden-1

yloxv]benzene)sulfonylipyrrolidin-3

yl]oxy]ethoxy)ethyl]carbanoylIaimino)butvl]carbamoylamino)ethoxy]ethoxy]py riolidine

I-sulfonyl]phenoxy]-4,6-dichloro-2.3-dihydro-1H-inden-2-yi]piperidin-3-yl]carbamate 

(INT-Y12) as an off-white solid.  

[0453] StepD: Toa 100-mL round-bottom flaskwas added dimerINT-Yl2 (210mg, 

0.13 mmol, 1 equiv), CH2C2 (10 mL), and trifluoroacetic acid (1.5 iL). The resulting 

solution was stirred for I h at room temperature. The pH value of the solution was adjusted 

to 12 with saturated aqueous potassium carbonate and extracted with 2 x 200 mL of CH2C12.  

The combined organic layers were washed with I x 200 ml of brine and concentrated under 

vacuum to provide crude compound Example 93.  

Examle93:3-[2-(2-ff(3R)--[(4-[[(S,2S)-2-[(3R)-3-Aminpiperidin-1-yl]-4,6

diciloro-2,3-dihydro-H-iden--yloxylbenzene)sulfonyllpyrrlidin-3

ylloxylethoxy)ehyl-1-14-([[2-(2-[[(3R)-1-(4-[[(S,2S)-2-[(3R)-3-aininopiperidiii-1-l]

4.6-dichloro-2,3-dihydro-iI--inden--vloxyjbenene)sulfonyl]pyrrolidin-3

yleoxyjethoxy)ethylcarbamoylainol)bityllurea.  

[0454] Crude product of Steps A-D was purified by preparative HPLC with the 

following conditions: Column, XBridge Shield RP18 OBD Column, 19*150 mm, 5 um; 

mobile phase, water (0.05% TFA) and CH3CN (28.0% CH3CN up to 39.0% in 10 min); 

Detector, UV 254 nm. This resulted in 81.4 g (38%) of the title compound as an off-white 

solid. MS (nz): 1367.33 IM+H]I 'H NMR (Methanol-d4, 400MHz) 6 7.86 (dJ=8.8 Hz, 

4H), 7.45 (s, 21-1). 7.34 (d, J:= 8.8 Iz, 41-1), 7.15 (s, 21-1), 6.14 (d,,J= 5.61-z, 21-1), 4.06 (s, 

21), 3.88 - 384 (, 211), 3.50 - 3.40 (in, 16H), 340 - 3.37 (n 6H), 3.29 - 3.22 (n, 7H), 
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3.09 -3.03 (m, 81-), 2.86 (s, 21-1), 2.75 -- 2.67 (i, 41-) 1.99 --- 1.87 (m, 811), 1.79 -- 1.68(m, 

211), 1.64 - 1.62 (m, 21), 1.60 (s, 4H), 1.29 (s, 1H).  

Exarrple_94:3-Z-(2-f(3--(4-[(1,2)-2-[3R)-3-Aminopiperidin--yl-4,6-dichloro

2.3-dihydro-JH-inden-1-yloxy] benzene)sulfonylpyrrolidi-3-yljoxyethoxy)ethyl1-14

([[242-[(3S)-1-I(4-ff(18,2S)-2-[(3R)-3-aninopiperidin-1-yl-4,6-dichloro-2,3-dihydro

IH-inde-l-yljoxy]benzene)sulfonylJpyrrolidin-3

y4loxylethoxy)ethlyljcarbanoylJamino)butvllurea 

NH 2  C 

H ~ ~ -CT 
-NH N ...J , ½ ~O /N< 

0 0 

0 -.-H N 

Example 94 

[0455] Beginning with INT-I8F and INT-Y8, the crude product of Steps A-D was 

purified by preparative HPLC with the following conditions: Column, XBridge C18 OBD 

Preparative Column, 19*250 mm, 5 urn mobile phase, water (0.05% TFA) and CH3CN 

(30.0% CH3CN up to 36.0% in 9 min); Detector, UV 220nm. This resulted in 22 mg (13%) 

of the title compound as a brown solid. MS (nz): 1368 [M+1] .'IHNMR (Methanol-d4, 

400MHz): 6 7.87 (d, J:= 88 Hz, 51-1), 7.46 (s, 2H), 7.35 (d, J= 88 -z, 51-1), 7.20 (s. 21-1), 

6.03 (dJ= 7.8 Hz, 2H),4.08 (s, 2H), 3.70 (s. 2H), 3.55 (s. 3H), 351 - 3.49 (m, 111), 3.49 

3.35 (m 8H), 3.19- 2.91 (m, 10H), 2.90 -- 2.80 (m, 2H)., 2.70- 2.61 (m, 7H), 1.95 -- 1.80 

(i, 81-1),1.70- 1.48 (in, 51-1) 1.40 (s, 41-1), 1.32 (s, 2H).  

Example 95:3-2-2-(1-(4-|I(1S,2S)-2-(3R)-3-Aminopiperidin-1-]4,6-dicltloro-2,3

dikvdro-1H-inden-1-yljoxybenzene)sufonylpiperidin-4-yloxy)ethoxylethyl-1-[4-[(2

12-([1-[(4-[[(S,2S)-2-I(3R)-3-amino)piperidin-1-yII-4,6-diclloro-2,3-dihydro-1H-inden

1-ylloxyjbenzene)sulfonyllpiperidin-4-ylloxy)ethoxy/ethyllcarbanoyl)aminojbutylurea.  

NH2  CI CI 

NS.i H H' 0  N 
0O O 

N 0 
- ~ N'-\ 'O-N H 0 '<N

0 ~ H 

Example 95 H2N 
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104561 Beginning with INT-I8F and INT-Y9, the crude product of Steps A-D was 

purified by preparative HPLC with the following conditions: ColumnXBridge ShieldRP8 

OBD Column, 5um, 19*150 nm, 5 um; mobile phase, water (0.05% TFA) and CH3CN 

(29.0% CH3CN up to 36.0% in 13 min); Detector, UV 254 nn. This resulted in 112.8 ing 

(28%) of the title compound as in off-white solid. MS (nz): 1395.4 [M+-]. 'H NMR 

(Methanol-d4, 400MHz): 6 7.80 (d, J= 6.8 Hz, 4H),7.44 (s, 2H),7.34 (d, J= 8.8 Hz, 4H), 

7.17 (s, 2H), 6.04 (d, J= 5.2Hz., 2H)., 3.75 - 3.72 (in, 2H), 3.69 (s, 8H), 3.55 - 3.35 (in, 6H), 

3.31 - 3.21 (m, IIH) 3.13 -- 3.01 (in, 6H), 2.99 -- 2.72 (m, 7H),2.71 (s. 2H), 2.65 - 2.60 (in, 

611), 1.93 - 1.84 (n 81), 170 - 1.46 (, 811), 1.29 (s, 4H).  

Representative Scheme for Synthesis of a-Alkyl-substituted Sulfonamide Linkers: 

nOs N` 'Os BnO 

'-'H-N OH INT-Y2 N 

0/ NaH,DMF N3 

INT-L3S(R=H) Step A StepB 
INT-B1 INT-B2 

HO HO, 
Pd/C H2  H FC OEt | | H 

N O - NH2 ------ NHTF A 
MeOH MeCH z 

0 0) 

Step C NT-3 StepD IN-B4 

104571 Step A: To a 250-mL round-bottom flask, was added (2S)-2-aminopropan-1-ol 

(2.1 g, 28 mmol,4 equiv) and CH2C2 (50 mL). This was followed by the dropwise addition 

of a solution of 4-(benzyloxv)benzene-1-sulfonyI chloride (INT-L3 with R'=H, 2 g, 7.07 

mmol, 1 equiv) in CH2Cl2 (50 mL). The resulting solution was stirred for 40 min at room 

temperature. The resulting mixture was concentrated under vacuum. The residue was 

applied onto a silica gel column with ethyl acetate (100%) providing 233 g of (S)-4

(benzyloxv)-N-(-hy droxypropan-2-y)benzenesulfonamide (INT-B1) as a white solid.  

104581 Step B: To a 250-mL round-bottom flask, was added alcohol INT-BI (960 ing, 

3 minol, I equiv), azidotosylate INT-Y2 (870 mg, 3 mmol, I equiv), DMF (40 mL), and 

lastly sodium hydride (360 mg, 15.00 mmol, 5 equiv) in portions. The resulting slurry was 

stirred overnight at room temperature. The reaction was quenched by the addition of 100 

mLof waterand extracted with 3 x 150 ml of ethyl acetate. The combined organic layers 

were dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The 

residue was applied onto a silica gel column with ethyl acetate/petroleum ether (1:1) 
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providing 300 mg (23%) of N-1(2S)-I-[2-(2-azidoethoxy)ethoxypropan-2-yl]-4

(benzyloxy)benzene-I-sulfonamide (INT-B2) as a yellow oil.  

[0459] Step C: To a 250-nit, round-bottom flask was added azide INT-B2 (200 mg, 

0.46 mrnol, 1 equiv), methanol (20 mL), and palladium on carbon (100 mg). Hydrogen gas 

was introduced into the flask. The resulting slurry was stirred for 3 h at room temperature.  

The solids were removed by filtration and the fitrate concentrated under vacuum. The 

residue was applied onto a silica gel column with ethyl acetate (100%) providing 100 mg 

(68%) of N-[(2)-I-[2-(2-aminothoxy)ethoxy]propan-2-vl]-4-hydroxybenzene-1

sulfonamide (INT-B3) as a colorless oil.  

[0460] Step D: To a 250-mL round-bottom flask, was added amine INT-B3 (400 mg, 

1.26 mrnol, I equiv), methanol (35 mL), and ethyl 2,2,2-trifluoroacetate (892 mg). The 

resulting solution was stirred for 30 min at room temperature. The resulting mixture was 

concentrated under vacuum. The residue was applied onto a silica gel column with ethyl 

acetate/petroleum ether (:2) providing 430 mg (83%) of (S)-2,2.2-trifluoro-N-(2-[2-(2-[(4

hvdroxyphenvl)sufonamidelpropoxy)ethoxy]ethli)acetamide (INT-B4) as a light yellow 

oil.  

[0461] Other .-alkyl-substituted sulfonamide intermediates were generated from the 

analogous procedure beginning with the appropriate aminoalcohol starting materials.  

HOI HO H HO H 

S, ONHFANHTFA SNT S O0, 0NHTFA 
0' 0C' 00' 

INT-B5 INT-B6 INT-67 

[0462] The germinal dimethyl version of these a-alkyl-substituted sulfonamide linkers 

was made through the following procedure.  
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C2,6-Nutidine LiOH,50C °C 

MeO )<YOH MN3 OTf NT-Y2 MeO HN /\ CH 2C! 2.- 78°C NaH,DMF \ THFH2O 

Step A 'NT-B Step B INT-B9 Step C NT-B10 

DPPA, E 3 N BnO BnO 
PhCH3 ENH 

H 2N - O N OHN 

li H20 refluC x1% CH 2CI2 

Step D |NT-11 N- ( StepE INT-B12 

Pd/C., H CE H 

MH N O '12 MeOH 0' O . NHTFA 
00 

Step F NT-B13 Step G INT-B14 

10463] Step A: To a I00-mL 3-necked round-bottom flask purged and maintained with 

an inert atmosphere of nitrogen was added methyl 3-hydroxy-2,2-dimethylpropanoate (132 

g,10mmol,equi),CH2Cl2 (40 mL), and 2,6-utidine (1.6 g, 15 mmol, 1.5 equiv). This 

was followed by the dropwise addition of triflic anhydride (Tf.O, 3.39 g, 12 mmol, 1.2 equiv) 

-78°C. The resulting solution was stirred for 15 min at -78 'C and then gradually warmed 

to room temperature over 3 h. The resulting solution was diluted with 100 mL of ethyl 

acetate and sequentially washed with I x 50 mL of water, 2 x 40 mL of 2 M hydrogen 

chloride, and 2 x 40 mL of brine. The mixture was dried over anhydrous sodium sulfate, 

filtered, and concentrated under vacuum. This resulted in 2.64 g (100% crude) of methyl 

2,2-dimethyl-3-[(trifluoromethane)sulfonyloxy]propanoate INT-B8 as a brown oil.  

10464] Step B: To a 100-miL round-bottom flask was added triflate INT-B8 (2.64 g, 10 

mmol, 2 equiv), 2-(2-azidoethoxy)ethan-1-ol (INT-Y2,650 mg, 5 mmol, 1 equiv), and DMF 

(40 mL). This was followed by the addition of sodium hydride (60% in oil, 400 mg, 10 

nmol, 2 equiv) in portions at 0 °C. 'The resulting slurry was stirred for 14 h at room 

temperature. The reaction was quenched by the slow addition of 100 mL of water and 

extracted with 3 x 50 mL of ethyl acetate. The combined organic layers were washed with 

I x 100 mL of water and 1 x 100 mL of brine, dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. This resulted in 1.23 g (100% crude) of methyl 3-[2-(2

azidoethoxy)ethoxy]-2,2-dimethlipropaoate (INT-B9) as a brown oil.  

[0465] Step C: To a 100-mL round-bottom flask was added ester INT-B9 (3.68 g, 15 

nmol, 1 equiv), tetrahydrofuran (30 mIL), and water (20 mIL). This was followed by the 

addition of LiOH--H2O (1.26 g 30 nmol, 2 equiv) in portions at room temperature. The 

resulting solution was stirred for 4 h at 50 °C. The reaction mixture was cooled to room 
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temperature and diluted with of water. The volatiles were removed under vacuum and the 

resulting mixture washed with 2 x 30 mL of petroleum ether. The pH of the aqueous layer 

was adjusted to 1-2 with 3 M aqueous hydrogen chloride and extracted with 3 x 40 mL of 

CH2C2. The combined organic layers were washed with I x 50 mL of water and I x 50 mL 

of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. This 

resulted in 2.4 g (69% crude) of 3-[-(2-azidoethoxy)ethox1-2,2-dimethiylpropanoic acid 

(INT-B10) as a light yellow oil.  

10466] Step D: To a 100-mL round-bottom flask was added carboxylic acid INT-B10 

(2.4 g, 10.4 mmol, 1 equiv), toluene (30 mL), and triethylanine (2.1 g, 20.8 mmol, 2 equiv).  

This was followed by the dropwise addition of DPPA (4.1 g,14.9 mmol, 1.5 equiv) with 

stirring at room temperature. The resulting solution was stirred for 1 h at room temperature.  

Water (10 mL) was added and the resulting slurry allowed to react with stirring for an 

additional 14 h at reflux. The resulting solution was diluted with 40 Lof water and 

hydrogen chloride (3 M(ac), 20 mL). The resulting mixture was washed with I x 50 mL of 

petroleum ether. The pH value of the aqueous layer was adjusted to 13-14 with sodium 

hydroxide and extracted with 3 x 50 mL of CH2C2. The combined organic layers were 

washed with I x 50 ml of water and 1 x 50 mL of brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated under vacuum. This resulted in 1.5 g (71% crude) of 1

(2-amino-2-methylpropox)-2-(2-azidoethoxy)ethane (INT-B11) as a light yellow oil.  

[0467] Step E: To a 100-mL round-bottom flaskwas amine TNT-B11 (1.5 g, 7.42 mmol, 

1.5 equiv), CH2Cl2 (40 mL), and triethylamine (1.5 g, 14.8 mmol, 2 equiv). This was 

followed by the addition of 4-(benzyloxy)benzene-1-sulfonyl chloride (INT-L3 with Rl=H, 

1.41 g, 5 mmol, 1 equiv) in portions at room temperature. The resulting solution was stirred 

overnight at room temperature. The resulting solution was diluted with 200 ml of ethyl 

acetate and washed with 2 x 100 mL of water and I x 100 mL of brine. The mixture was 

dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue 

was applied onto a silica gel column with petroleum ether/ethyl acetate (8:1-2: 1) providing 

18 g (80%) of N-[1-[2-(2-azidoethoxy)ethoxy]-2-methylpropan-2-yl]-4

(benzvloxy)benzene--sulfonamide (INT-B12) as a light yellow oil.  

104681 Step F: To a 100-mL round-bottom flask was added azide INT-B12 (1.8 g,4.0 

mnol, 1 equiv), methanol (40 niL), and palladium on carbon (180 mg, 0.10 equiv). To the 

above, hydrogen (1 atm) was introduced in and the resulting slurry stirred overnight at room 

temperature. The solids were filtered out. The resulting mixture was concentrated under 
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vacuunproviding 1.33 g (100%)ofN-[1-2-(2-aminoethoxy)ethoxy]-2-methylpropan-2

yl]-4-hydroxybenzene-I-sulfonamide (INT-B13) as a colorless oil.  

[0469] Step G: To a 100-nL round-bottom flask was added aminet INT-B13 (1.33g, 

4.0 mmol, I equiv) and CH2C2 (40 M) followed by the dropwise addition of ethyl 2,2,2

trifluoroacetate (2.84 g, 20 mmol, 5 equiv) at room temperature. To this was added 

tiethylamine (40 mg 0.40 mnol, 0.1 equiv). The resulting solution was stirred for 1 h at 

room temperature. The resulting mixture was concentrated under vacuum. Theresiduewas 

applied onto a silica gel column with petroleum ether/ethyl acetate (4:1-2:1) providing 1.57 

g (92%) of 2,2,2-trifluoro-N-[2-(2-[2-[(4-ydroxybenzene)sulfonamido]-2

methylpropoxy]ethoxy)ethyi]acetamide(INT-B14)as alight yellow oil.  

Representative Scheme for Synthesis of a-Alkyl-substituted Dimer Products: 

Example 96: 1-(2-[2-[(2S)-2-[(4-[[(IS,2S)-2-[(3R)-3-Aninopiperidin-1-.ylI-4,6-dichloro

2,3-dihydro-IH-inden-1-vljoxvbenzene)sulfotnamidopropoxyethoxyethyl)-3-(4-[[(2-[2

[(2S)-2-[(4-[[(IS,2S)-2-[(3R)-3-aninopiperidin--ylh-4,6-dictloro-2,3-dihydro-1Hi-inden

1-ylloxybenzene)sulfonaindopropoxylethoxylethyl)carbamoyllamino]butyl)urea; 

hydrochloride 
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NHE3oc 

NH~occ( 

SH H PPh, DIAD 

OH ,S C.O NHTFA THF, 40'C 

StepA C H 
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3 M NaOH OCN) NCOD 
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( 
N 

NH2 
BocHN 

TFA N -2H H 

C H Ho 

StepD CI 

Example 9C N_ 

H2 N 

104701 Step A: To a 100-mL. round-bottom flask was added phenol INT-B4 (430 mg, 

1.04 mmol, 1 equiv) tetrahydrofuran (25 mL), aminoindanol INT-18F (416 mg, 1.04 mmol, 

I equiv), and PPh3 (408 mg, 1.56 mmiol, 1.5 equiv). This was followed by the dropwise 

addition of a solution of DIAD (314 mg, 1.55 mmol, 1.5 equiv) in tetrahydrofuran (2 mL) 

over 20 min. The resulting solution was stirred for 40 min at 40 °C. The resulting mixture 

wasconcentrated undervacuum The residue wasapplied onto a silica gel column with ethyl 

acetate(100%)providing1 goftert-butylN-[(R)-1-[(1S,2S')-4,6-dichloro-1-(4-[[(2S)-I-[2

[2-(trifluoroacetamido)ethox]ethoxy propan-2-l]sulfamoyl phenoxy)-2,3-dihydro-11H

inden-2-ylpiperidin-3-yl]carbamate (INT-B15) as a bronr oil.  

[0471] Step B: To a 250-mL round-bottom flask was added INT-B15 (1 g, 1.25 mmol, 

1equiv) and methanol (50 mL) followed by the addition of sodium hydroxide (3 M.C, 8 

mL). The resulting solution was stirred for 45 min at 60 °C. The resulting slurry was 

extracted with 3 x 150 mL of CH2C2. The combined organic layers were dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. This resulted in 230 

mg(26%) of tert-but IN-[!(3R)-1-[(1S,2S)-I-(4-[[(2S)-1-[2-(2-aminoethoxy)ethoxyjpropan
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2-ylsulfamoyl]phenoxy)-4,6-dichloro-2,3-dihydro-IH-inden-2-vl]piperidin-3

yllcarbamate (INT-B16) as alightyellow solid.  

[0472] Step C: To a I00-L round-bottom flask was added amine monomer INT-B16 

(230 mg, 0.33 mnol, I equiv), DMF (20 mL), and 1,4-diisocyanatobutane (23 mg, 0.16 

mmol, 0.5 equiv). The resulting solution was stirred for I h at 60 °C. The resulting mixture 

was concentrated under vacuum. The residue was applied onto a silica gel column with 

CH2C2/methanol (10:1) providing 150 mg (30%) of tert-butylN-(3R)--[(S,2S--(4

[[(2S)-1-[2-(2-[[4-[[1(2--(2S)-2-[(4-[[(1S,2S)-2-[(3R)-3-[[(tert

butoxv)carbonyl]aminolpiperidin-I1-y]-4,6-dichloro-2,3-dihvdro-1H-inden-1

yl]oxv]benzene)sulfonamido]propoxv]ethoxv]ethvl)carbamovl]amino]butyl)carbamoyl]am 

ino]ethoxv)ethoxv]propan-2-yl]sulfamoyl]phenoxy)-4,6-dichloro-2,3-dihvdro-IH-inden-2

ylpiperidin-3-ylicarbamate (INT-B17) as a light brown solid.  

[0473] Step D: To a 100-mL round-bottom flask was added Boc-dimer B17 (150 mg, 

0.10 mmol, I equiv), CH2C12 (10 mL), and trifluoroacetic acid (1.5 mL). The resulting 

solution was stirred for I h at room temperature. The pH value of the solution was adjusted 

to 12 with saturated aqueous potassium carbonate and extracted with 100 mL ofC2C12.  

The organic layer was washed with 2 x 100 mL of brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated under vacuum to provide crude compound Example 96.  

E xam pe 96:-(2-2-(2)-2-(4-[(1S,2~)-2-[(3R)-3-Amninopiperidin-l1yl-4,6-dichloro

2,3-dihydro-IH-inden-1-vljoxvbenzene)sulfontmidopropoxyethoxyethyl)-3-(4-[[(2-[2

[(2S)-2-[(4-[[(IS,2S)-2-[(3R)-3-aninopiperidin-J-ylI-4,6-dichloro-2,3-dihydro-1Hl-inden

1-ylloxybenzene)sulfonaindopropoxylethoxylethyl)carbamoyllaminolbutyl)urea; 

hydrochloride.  

[04741 Crude product of Steps A-D was purified by preparative HPLC with the 

following conditions: Column, XBridge Preparative C18 OBD Column, 19*150 mm, 5um; 

mobile phase, water (0.051 HC) and CIICN (25.0% CH3CN up to 55.0% in 10 min); 

DetectorUV254 nm. This resulted in20.8 mg(16%)of the title compound as a light yellow 

solid. MS (mz): 1343.7 [M+H]. TH NMR (Methanol-d4, 400MHz) 6 7.96 (d, J= 8.8 Hz, 

411), 7.52 (s, 21), 740 (d,,J= 8. Hz ,41), 7.04 (s, 21), 6.78 (d J:= 4.0 1-1z, 21), 4.60 - 4.42 

(in 2H), 3.90 -3.66 (n 81), 3.55 - 3.49 (n 18H), 3.32 - 3.10 (n, 10H) 3.09 (s, 4H), 2.28 

2.00 (m, 6H), 1.78- 1.66 (m, 2H), 1.46 (s, 4H), 1.30 --- 1.28 (, IH), 1.07 (d, J= 6.4Hz, 

61-1).  

2X;
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Example 97: 3-(2-[2-[(2R)-2-(4-[[(IS,2S)-2-[(3R)-3-Aninopiperidin-1-ylf-4,6-dichloro

2,3-dihydro-1H-inden--yIloxybenzene)sulfonainidolpropoxy/ethoxyethyl)-1-(4-[[(2-[2

[(2R)-2-[(4-||(ISV,2SV)-2-[(3 R)-3-amtinotpiperidin-1-yIl]-4,6-dich loro-2,3-dihydro-1IH

inden--ylloAybenzene)sulfonanidolpropoxylethoxylethyl)carbanoyllaminobitj'Iyl)urea 

NH9 

C N0 

H H U 

N N N O N 
Ci \ e O H H 

CI 0 

Example 97 

H2 N 

10475] Beginning with INT-18F and INT-B5, the crude product of Steps A-D was 

purified by preparative HPLC with the following conditions: Column, XBridge C18 OBD 

Preparative Column, 1 9 *250 mm, 5 um; mobile phase, waters (0.05% TFA) and CHCN 

(17.0% CH3CN up to 60.0% in 8 min); Detector, UV 254 nm. This resulted in 150.7 mg 

(43%) of the title compound as a white solid. MS (nz): 1343.25 [M+H i-I NMR 

(Methanol-d4,400MHz) 7.96 - 7.86 (n4H), 7.45 (d, J= 1.6 Hz, 2H), 7.30 (d.,J= 8.8Hz, 

4H), 7.12 (s, 2H), 6.20 (d, J= 5.6Hz, 2H), 3.92- 3.78 (m, 2H), 3.56- 3.50 (m, 12H), 3.50 

- 3.30 (m, 8H), 3.29 -- 3.26 (i, 61-1), 3.13 -- 3.04 (m, 81-1), 3.04 --- 2.82 (m, 21-), 2.78 --- 2.73 

(n 41-1), 1.96 - 1.88 (m, 41),1.63 - 1.61 (in, 2H), 1.61 - 1.55 (m, 2H), 1.44 (s. 41-1), 1.06 

(d, J= 6.4 Hz, 6H).  

Example 98 3-(2-2-[(2S)-2-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperidin--vif-4,6-dichloro

2,3-dilydro-1H--inden-1-yloxylenzene)sufonamido/-3-nietylbutoxyjeIhoxyjeIhyl)-1

(4-||(2-[2-[(2S)-2-[(4-/f(IS,2S)-2-[3R)-3-amninopiperidin-I-y-4,6-dichloro-2,3-dihydro

II-inden-I-ylloxylbenzene) sufonanido-3

methylbutoxyethoxy]ethy)carbanoyilaminolbutyl)urea dihydrochloride 

N H2 

N 

H H 

0-\~~ ~~ /NKHH~ 
Hi H 

Example 9 N 

2X4N
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104761 Beginning with INT-8F and INT-B6, the crude product of Steps A-D was 

purified by preparative HPLC with the following conditions: Column, XBridge Preparative 

C18 OBD Column, 19*150 mm, 5 um mobile phase, water (0.05% HC) and CH3CN 

(40.0% CH-CN up to 60.0% in 10 min); Detector, UV 254 nm. This resulted in 82.8 mg 

(18%) of the title compound as a white solid. MS(m/z): 1400M+'-H]*. 'HNMR(Methanol

d4,400MfIz)6 S7.98(d,.J= 8.4Hz,4H), 7.55 (s, 2H),7.42(dJ= 8.41Hz,41),7.05 (s,2H), 

6.86 (d, J= 6.4 Hz, 2H), 4.57 (q, J= 8.0 Hz, 2H), 3.84 3.71 (m 8H), 3.59 - 3.27 (m, 24H), 

3.22 (q, J= 5.4 Hz, 2H), 3.12 (s., 4H), 2.33 -- 2.19 (m, 6H), 1.97 -- 1.69 (n, 4H), 1.50 (s, 4H), 

0.90 (t,J= 6.4 Hz, 12H).  

Exnqle_99 3-(2-12-[(2R)-2-[(,4-|[(IS,2SI)-2-|(3R)-3 -Amtinopiperidin-1-yl]-4,6-dichloro)

2.3-dihydro-1H-iden-1-y~loxyhenzee)sulfomanido-3-metkvhlbutoxvlethoxvletkvl)-1

(4-[[(2-[2-[(2R)-2-[(4-[[(IS,2S)-2-[(3R)-3-aminopiperidin-1-yl-4,6-dicloro-2,3-dihydro

IH-inden-1-yljoxy~benzene)sulfomido-3

metkylbutoxvlethoxyviethyl)carbanoylaIninoh]utvl)urea.  

~NH2 

N 

H H H 0/ 0 

N -,,N -NN Ny N 
CH H 

Example 99 N

H2N 

[0477] Beginning with INT-18F and INT-B7, the crude product of Steps A-D was 

purifiedby preparativeHPLC with the following conditions: Column, XBridge Shield RP18 

OBD Column,19*150 mm, 5 um; mobile phase, water (0.05%TFA) and CH3CN(300% 

CH3CN up to 47.0% in 8 nuin) Detector, UV 254 nm.This resulted in 48.6 mg (56%) of the 

title compound as a white solid. MS(mz): 1400 [M+H1-1. 'H NMR (Methanol-4, 400 

MHz): 5 795 - 7.87 (dJ= 9.2 Hz,4H), 7.46 (d,,J= 1.6 Hz, 2H), 7.30 (d, J= 6.4 Hz, 4H), 

7.14 (s, 2H), 6.15 (d, J= 8.8 Hz, 2H), 3.80 (q,J= 5.6 Hz, 2H), 3.56 --- 3.34 (in, 18H), 3.34 

3.26 (i, 41-1), 3.22 -- 3.18 (in, 211), 3.13- 2.99 (n, 811), 2.83 (s, 2H), 2.78 -- 2.66 (m, 4H), 

2.03 - 1.82 (i, 611), 1.79 - 1.57 (in, 41), 146 (s. 41H). 089 ((,J= 6.4 Hz, 121H) 

Example 100: 1-[2-(2-[2-[(4-11(iS,2S)-2-[(3R)-3-Aninopiperidin-I-vl]-4,6-dichloro-2,3

diivdro-1H-iden-1-ylJoxybenzene)sufonaido-2-nethylpropoxyethoxy)ethyl]-3-[4

([[2-(2-[2-[(4-[[(IS,2S)-2-[(3R)-3-aiinopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

2X5
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indeii-1-ylJoxylbenzene)sulfonanidof-2

nethylpropoxyiethoxy)ethyljcrbamoylfamino)butyllurea; hydrochloride 

N H2 

(2HCI 
IN 

*0. C I 

0 a 

0mpl 
1 C, N N~ 

i'\\ H H 
CI 0 

NJ 
Example 100 

' 

[0478] Beginning with INT-8F and INT-B14, the crude product of Steps A-D was 

purified by preparative HPLC with the following conditions: Column, XBridge Preparative 

C18 OBD Column. 19*150 mm, 5 um; mobile phase, water (0.05%1 HC) and C-3CN (30% 

CH3CN up to 60% in 10 min); Detector, UV 254 nm. This resultedin 217.6 mg (45%) of 

the title compound as a light yellow solid. MS (n): 1371.25 [M+H]* . 'H NMR 

(Methanol-d4, 400 MHLz) 6 7.99 (d,J= 8.8 Hz, 411). 7.54 (s, 2-1), 7.42 (d J= 8.8 Hz, 41-1), 

7.05 (s, 2H), 6.85 (d, .:= 6.0 Hz, 2H), 4.55 (q, J= 7.8 Hz, 2H), 3.92 - 373 (Im, 8H), 3.64 

3.56 (m, 12H), 3.47 (qJ= 8.2 Hz, 2H), 3.42 -3.29 (m. 14H), 3.10 (s, 4H), 2.26 -2.12 (m, 

6H), 1.85 1.70 (in, 2H), 1.48 (s, 4H), 1.23 (s, 12H).  

General Scheme for Synthesis of ortho-Substituted Sulfonamide Dimer Products: 

2X6
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N 
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3 MNaOHI OCN NCO TFA 
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StpS C \, ~ N O NHep 
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NH2 

N 

H H H C 

C I C O N N OH 9 N 
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10479] Step A: To a round-bottom flask was added aminoindanol INT-18F (1 equiv) 

and tetrahydrofuran (0.2 M), followed by the addition of phenol linker INT-L6 (11 equiv) 

and heating to 40 °C. To this slurry was added PPh3 (2 equiv) and DIAD (1.5 equiv). The 

resulting solution was stirred for 1-3 h at 40 °C. The resulting mixture was concentrated 

under vacuum and diluted with CH12Cl2. The residue was applied onto a silica gel column 

with petroleum ether/ethyl acetate (1:1) providing indane monomer INT-El.  

[0480] Step B: To a round-bottom flask was added indane monomer 1NT-El (1 equiv), 

methanol (0.1 M), and sodium hydroxide (3 Maq), 3-5 equiv). The resulting solution was 

stirred for 1-2 h at 60 C. The resulting mixture was concentrated under vacuum and diluted 

withCH2Cl2. 'The residue was applied onto a silica gel column with CH2C2/methanol (10:1) 

providing indane amine monomer INT-D2.  

104811 Step C: To a round-bottom flask was added INT-E2 (I equiv), N,N

dimethylformamide (DMF, 0.1 M), and 1,4-diisocyanatobutane (0.4-0.5 equiv). The 

resulting solution was stirred for 2 h at 60 'C. The resulting mixture was concentrated under 

vacuum and diluted with of CH2CI2. The residue was applied onto a silica gel column with 

chloroforni/methanol (10:1) providing the desired dimer of structure (I). Final products were 

purified by preparative HPLC. 'The final products were generallyisolated as the free based 

amines, TFA salts, or hydrochloride salts.  
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104821 Step D: To a round-bottom flask was added Boc-protected dimer (I) (1 equiv) 

and 5:1 CH2C1:TFA (-0.05 M). The resulting solution was stirred for 2 h at room 

temperature. Theresultingimixturewas concentrated undervacuum. The crude product was 

purified by preparative HPLC. The final products were generally isolated as the free based 

amines, TFA salts, or hydrochloride salts.  

Example 101: 1-[22-2-[(4-[[(IS,2S)-2-[(3R)-3-Aminopiperilin-1-vl-4,6-diclloro-2,3

dikvdro-1H-inde-1-yljoxy]-2-nethoAybenzenle)slfornanidoethoxlethox)ethy]-,3-14

(112-(2-[2-[(4-[[(S,.2S)-2-[(3R)-3-ainiopiperidini-1-ylJ-4,6-dickloro-2,3-dihydro-1H

inden-1-yloxyj-2

methoxybenzeie)siilfonainidoJethowxyethoy)ethyljcarbatoylaninwo)buyluret 

NH 

cl O' 

MeO 
Example 10 

HH2N 

[0483] BinninEwithINT-L6Jaand p NT-18F, StepsA- providedExample101which 

waspurified by preparative HPLC with the following conditions: Column, XBridge Shield 

RP18 OBD Column, 19*150 mm, 5 uim; mobile phase, water (0.05% TFA) and CH3CN 

(15.0% CH3CN up to 50.0% in 8 min); Detector, UV 254 nn. This resulted in 0,146g 

(100%) of the title compound as a white solid. MS (m z): 1375.80 IM+H]*. 1H NMR 

(Methanol-a1400 MHz): 6 7.83 (d, J= 8.8 Hz, 211). 7.44 (s, 2H), 7.18 (s, 21-), 6.93 --- 6.86 

(m, 4H), 6.05 (s, 2H), 3.96 (s. 6H), 3.70 (s, 211), 3.60 - 3.53 (in, 91), 3.51 - 3.48 (m, 9H), 

3.40-3.31 (in,8H), 312-3.09(m, 6H), 3.03 (t.,J=54Hz, 6H), 2.71 (d,J=8.0Hz, 2H), 

2.62 -- 2.58 (m 4H), 1.96 1.91 (m, 2H), 1.84 (s, 2H), 1.80 -- 1.68 (m, 2H), 1.65 - 1.50 (in, 

21-1), 1.46 (s, 41-1).  

Example 102: 3-[2-(2-[2-[(4-11(iS,2S)-2-[(3R)-3-Aninopiperidin-I-v]-4,6-dichloro-2,3

dikvdro-1H-inde-1-yljoxy]-2-nethylbtenzene)sulffonamidoiethoxyethoxy)ethyl-1-4

(112-(2-[2-[(4-[[(S,.2S)-2-[(3R)-3-ainiyopiperidin-1-ylJ-4,6-dickloro-2,3-dihydro-1H

inden-1-yloxyJ-2-methylbenzene)suifonainidolethoxvlethxy)ethvlcarbamoyl] 

amino)butyljurea 

2XX
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Example 102 

H N 

10484] Beginning with INT-L6K and INT-I8F, Steps A-D provided Example 102 which 

was puriied by preparative HPLC with the following conditions: Column, XSelect CSH 

PreparativeC18OBDColumn,i19*150 mm,5umrn; mobilephasewater(0.05% TFA)and 

CH3CN (25.0% CH3CN up to 37.0% in 10 min); Detector, UV 254 rn. This resulted in 

30.4 mg (20%) of the title compound as a solid. MS (mz): 1343.4 [M-H]. 11-1 NMR 

(Methanol-d4, 400MHz) 6 7.95 (d, J:= 88 Hz, 2H), 7.46 (s, 21H), 719 - 7.11 (m, 61H), 6. 12 

(dJ= 5.8 Hz, 2H), 3.78 (q,J= 7.4 Hz, 2H), 3.63- 3.45 (m, 17H), 3.41 - 3.35 (m, 2H), 335 

3.25 (m, 8H), 3.13 - 3.05 (m. SH), 3.05 - 2.98 (m, 4H), 2.85 (s, 2H), 2.70 -- 2.60 (m, 9H), 

2.00- 1.85 (m, 41-), 1.73 (d J:=: 9.0 Hz, 211), 1.59 (d J=: 8.8 Hz, 21-1), 1.46 (s, 41-1),1.33 (t, 

J:: 8.8 Hz, 21H).  

E example 103: 1-12-(2-2-[(4-[[(S,2S)-2-[(3R)-3-Aininopiperidi4--ylJ-4,6-dichlro-2,3

dihydro-1-inden-1yfoxy-2-fluorobenzeie)sulfonamidolethoxylethox)ethyf-3-4

([[2-(22-[(4-[[(IS,2S)-2-[(3R)-3-amninopiperidin-1-y11-4,6-dichloro-2,3-dihydro-

inden-I-yJoxyJ-2

Jluorobenzene)sulfoi~namidoethoxyjjethioxy)ethyJlcarbamoylanino)buty~lurea 

N 

ExmC 10 N,-c 

NHN 

[nExample 103   c 

ws p d N on 

1-048 51 Begiining with INTLL6L and INT418FSteps A-Dprovided Example 103w/,hich 

was purified by preparative1-IPLC with the following conditions: Coluim,XSeiect CSH 

2X9
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Preparative C18 OBD Column, 19*150 mm, 5 um; mobile phase, water (0.05% TFA) and 

CH-3CN (23.0% CH3CN up to 41.0% in 8 min); Detector, UV 254 ni. This resulted in 53.2 

ng (69%) of the title compound as a white solid. MS(mnz): 1351.75 [M+H]*. 'H NMR 

(Methanol-d4, 40OMHz) 6 7.88 (t, J= 8.6 Hz, 2H), 7.47 (d, J= 1.8 Hz, 2H), 7.23 -7.10 (m, 

61-1) 6.11 (d, J= 16.4 Hz, 2-1),3.76 (s, 21-1), 3.63 -- 3.49 (in, 161-). 3.42 -- 3.36 (in, 41-1), 3.36 

- 3.29 (in, 6H), 3.29 - 3.20 (in, 41). 3.20 - 3.10 (in, 41), 3.10 - 2.96 (m, 41), 2.96 - 2.56 

(m, 6H), 1.94 (dJ= 32.2 Hz, 4H), 1.66 (d, J= 46.6 Hz, 4H), 1.49 (s, 4H).  

Scheme for Synthesis of Example 104: 

Exam ple 104: 4-((1S,2S)-2-[(R)-3-Aininopiperidin-1-yvl-4,6-dichIoro-2,3-dihydro-H

inden-1-yIoxy-N-26-(I4([(1S,2S)-2-[(R)-3-aninopiperidii1-lv1-4,6-dicloro-2,3

dihydro-1f-inden- 1-ylfoxy)-2-clorophenylJsulfornanido)-10,17-dioxo-3,6,21,24

tetraoxa-9,11,16,18-tetraazakiexacosyl]-2-chlorobenzenesulfonamide; his(trifluroacetic 

acid) 

HBNHo 
NHoc 

N' HON' CIN~ PP,, DIAD - 2 3.Xantphos N 

CI Br THF, 45-C BnSH, Pr2EtN O CI 

CI Step A C BrI1 .4-doxane, 9 ° C :S\n 

NT-18F C INTE3 Step B INT-E4 

NHBC NHBo 

NCS N H N O N OCN--'NCO 
ElI C71- DMIL"Ci 

AcOH, H2C Et3N,CH 2Cl 2  O N MF, 6 C 

Step C CI' - C 0 Step D C Step E 
CI IiNT-E TE NT-T-E 

NH2 

2TFA 

CH2Cl 2  NO N N .O..  

Step F C H 
Ci 

Example 104 r N 

H2N"-' 

[0486] Step A: To a round-bottom flask was added aminoindanol INT-18F (0.602 g, 1.5 

inmol, 1 equiv) and tetrahydrofuran (3.5 mL), followed by the addition of 4-bromo-3

chlorophenol (0.374 g, 1.8 inmol, 1.2 equiv) and heating to 45 °C. To this slurry was added 

PPh3 (0.590 g, 2.25 mmol, 1.5 equiv) followed DIAD (0.443 mL, 2.25 mmol, 1.5 equiv) 

dropwise. The resulting solution was stirred for 3 h at 40 °C. The resulting mixture was 

concentrated under vacuum and diluted with CH2C2. The residue was applied onto a silica 
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gel column with hexanes/ethyl acetate (0-50%) providing 0.886 g (99%) of tert-but [I(R)

1-[(1S,2S)-I-(4-bromo-3-chlorophenoxy)-4,6-dichloro-2,3-dihvdro-1--inden-2

yl]piperidin-3-yl]carbamate (INT-E3) as a pale pink foam.  

[0487] Step B: To a round-bottom flask purged and maintained with an inert atmosphere 

of nitrogen was added arylbromide INT-E3 (0.870 g, 1.47 mmol, I equiv), 1,4-dioxane (7.4 

mL)YNN-diisopropylethyiamine (0381 g 2.95 mmol, 2 equiv), . Pd2(dba)3-CHC3 (33.7 

mg, 0.037 mmol, 0.025 equiv), and Xantphos (38.9 mg, 0.067 mmol, 0.05 equiv). The 

solution was degassed with nitrogen bubbling for 5 min before the addition of 

benzylmercaptan (0.219 g, 1.76 mmol, 1.2 equiv) in one portion. The resulting solution was 

stirred overnight at 90 °C.The resulting slurry was concentrated under vacuum. Theresidue 

was applied onto a silica gel column with hexanes/acetone (0-20%) providing 0.607 g (65%) 

of tert-butyl [(R)-1-(1S,2)-1-(4-(benzylthio)-3-chlorophenoxy)-4,6-dichloro-2,3-dihydro

1H-inden-2-yl]piperidin-3-yl]carbamate (INT-E4) as a light orange solid.  

[0488] Step C: To a round-bottom flask was added thioether INT-E4 (0.607 g, 0.95 

mrnol, I equiv), acetic acid (3 mL), and water (I mL). This wasfollowed by the addition of 

N-chlorosuccinimide (0.384, 2.87 mmol, 3 equiv) in several batches at room temperature.  

The resulting solution was stirred for 2 h at room temperature. The resulting slurry was 

diluted with 50 mL of ethyl acetate and treated with 4.6 g of sodium bicarbonate. Water (50 

mL) was added and the layers separated. The organic layer was washed with I x 50 mL 

saturated aqueous sodium bicarbonate and 1 x 50 mL brine. The organic layer was died over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. This provided 740 mg 

of crude tert-butyl [-(R)-1-[(1S,2S)-4,6-dichioro-1-[3-choro-4-(chlorosulfonyl)phenoxy]

2,3-dihydro-1I-I-inden-2-yl]piperidin-3-l carbamate(INT-E5) as a pasty solid that was used 

without further purification.  

[04891 Step D: To a round-bottom flask was added crude sulfonyl chloride INT-E5 

(theoretical 0.95 mmol) from Step C and C12C12 (1 mL). To this mixture was added 2,2'

(ethane-1,2-diylbis(oxy))bis(ethan-1-aine) (1.04 g, 7 mmol, 7 equiv) dropwise over 2 mi.  

The reaction solution was stirred overnight at room temperature. The reaction slurry was 

diluted with 15 mL of CH2C2 and 10 mL of ethyl acetate. The organic layer was washed 

with 3 x 30 ml of water and 2 x 30 mL of brine. The resulting mixture was concentrated 

under vacuum and diluted with of CH2Cl2. The residue was applied onto a silica gel column 

with CH2Cl2/methanol (0-15%) providing 0.335 g (49% over 2 steps) of tert-butyl[R)-1

(1S,2S)-1-(4-[N-(2-12-(2-aminoethoxy)ethoxy]ethl)sulfamoyl]-3-chlorophenoxy)-4,6

dichloro-2,3-dihydro-1-f-inden-2-yl]piperidin-3-yl]carbamate (INT-E6) as a white foam.  
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104901 Step E: To a round-bottom flask was added INT-E6 (0.181 g 0.25 mmol, 1 

equiv), DMF (5 m),and 1,4-diisocyanatobutane (15.8 mg, 0.113 mmol, 0.45 equiv). The 

resulting solution was stirred for 4 h at room temperature. The resulting mixture was 

concentrated under vacuum and used directly in Step F.  

104911 StepF: The crude material from Step E (theoretical 0.113 mmol) was diluted in 

3:1 CH-2Cl2:TFA (4 mL). The resulting solution was stirred for I h at room temperature.  

The resulting mixture was concentrated under vacuum. The crude product was purified by 

preparative HPLC.  

[0492] Steps A-F provided Example 104 which was purified by Preparative HPLC with 

the following conditions: Column, Atlantis T3 OBD Column, 19*150 mm, 10 um; mobile 

phase, water (0.1% TFA) and CH3CN (0.1% TFA, 20% CH3CN up to 70.0% in 40 min); 

Detector, UV 254 nm. This resulted in 0.174 g (100%) of the title compound as a white 

solid. MS (inz): 1383 [M+H]*. 1H NMR (Methanol-d, 400 MHz): 6 8.06 (d, J:= 89 Hz, 

2H) -17.48 -- 7.40 (m, 4H), 7.27 (dd, J= 8.9, 1.8 Hz, 2H), 7.16 (s. 2H), 6.20 (d, J= 5.4 Hz, 

2H), 3.89 (dd, J= 13.4, 7.3 Hz, 2-), 3.74 --- 3.43 (m, 191-1), 3.43 -- 3.28 (m, 15 -), 3.20 

3.10 (m, 16 H), 2.95 (s. 21H). 284 - 258 (in, 4), 2.00 (s, 2H), 1.92 (s 2H), 1.77 (d, J= 9.6 

Hz, 1H), 1.74 - 1.30(m, 7H).  

Representative Scheme for the Synthesis of Linker Amine Dimers: 

INN-2 0   Raney WH 2 BocHN-NH ---- ---- -- BocHN N N _ . . - BocHNNH2 
K2CO3, CH 3CN EtOH, NH40H

60 °C INT-RD1 INT-RD2 

Step A 
Step B 

OCN,-s-'NCO) H N H H NHBoc 

DMF, 60 °C BOcHN H N 

INT-RD3 
Step C 

4 OA H H 
4 HIHN N N N NH 

CH3CH 2C 2  \.~   H H o 
INT-RD4 

Step D 

104931 Step A: To a 500-mL round-bottom flask was added ert-butyl N-[(3R)

pyrrolidin-3-ylcarbamate (10 g, 53.7 mmol, I equiv), I-[[2-(2

azidoethoxy)ethoxy]sulfonyl]-4-methylbenzene (INT-Y2, 16.85 g, 59.1 nmol, 1.1 equiv), 
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CH3CN (100 mL), and potassium carbonate (22.26 g, 161 mmol, 3 equiv). The resulting 

solution was stirred overnight at 60 °C. The solids were filtered out and the resulting mixture 

was concentrated under vacuum providing 13 g (81%)of tert-butyl N-[(3R)-1-[2-(2

azidoethox)ethyil]pyrrolidin-3-yl]carbamate (NT-RD1) as a yellow oil.  

104941 Step B: To a 250-mL round-bottom flask flushed with N2 was added ethanol 

(100 mL), Raney Ni (10 g), azide INT-RD1 (6 g, 20 mmol, I equiv), and NH40H (28%, 10 

mL). To the above H2(g) was introduced in followed by a purging/filling cycle, leaving the 

slurry under an atmosphere of H(g). The resulting slurry was stirred for 2 h at room 

temperature. The solids were filtered out and the resulting mixture concentrated under 

vacuumproviding 4.8 g (88%) of tert-butyl N-[(R)--[2-(2-aminoethoxy)ethi]pvrrolidin

3-yl]carbamate (INT-RD2) as a yellow oil.  

104951 Step C: To a 500-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added amine INT-RD2 (10 g, 36.6 mmol, I equiv), DMF (250 

mL), and 1,4-diisocyanatobutane (2.6 ml, 0.45 equiv). The resulting solution was stirred 

for 2 h at 60 °C. The resulting slurry was concentrated under vacuum. The residue was 

applied onto a silica gel column with C-3CN:H20 (35:65) providing 9.0 g of tert-butylN

[(3R)-1-[2-(2-[[(4-[[(2-[2-[(3R)-3-[[(tei-butoxy)carbonyl]amino]pyrrolidin-1

yl]ethoxy]ethyl)carbamovlIamino!butyl)carbamoyl]aminoIethoxy)ethyljpyrrolidin-3

yllcarbamate (INT-RD3) as a white solid.  

[04961 StepD: 3-(2-[2-[(3R)-3-Aminopyrroidin--yl]ethox]ethyl)--(4-[1(2-[2-[(3R)

3-aminopyrrolidin-1-yl]ethoxy]ethyl)carbamoyl] amino]butyl)urea hydrochloride. To a 

250-miL round-bottom flask was added Boc-diamine INT-RD3 (3.0 g, 4.37 mmol, I equiv), 

C12C2 (15 mL), CH3CN (15 mL) and hydrogen chloride (4 Maq), 15 mL). The resulting 

solution was stirred for 2 h at room temperature. 'The resulting mixture was concentrated 

under vacuum. This resulted in 2.2099 g (91%) of the title compound as a brown oil. MS 

(in): 487[M+FH1j IHNMR(Methanol-d4,300 I-lz)64.29-- 4.12 (i.3H),4.01-- 3.73 

(m, 7H), 3.75 - 3.48 (m, 101), 3.40 (t, := 4.9 z, 61H), 3.19 (d, J= 5.H8 z, 4H), 2.70 (It, J 

= 24.7,11.1Hz,2H),2.30(qd,J= 8.0,3.7Hz,2H),1.60- 1.49(m,4H).  

0 -4HCI H H 

H2N O N NN NH2 H H0 

INT-SD4 
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104971 Through Steps A-D, 2.2449 g (92%) of 3-(2-[-(3S)-3-aminopyrrolidin-1

yl]ethoxy]ethyl)-1-(4-[ (-[2-[(3S)-3-aminopyrrolidin-1

yl]ethoxv]ethyl)carbamnovl]amino]buti)urea hydrochloride (INT-SD4) was prepared as a 

brown solid. MS (nz): 487 [M+1]. H NMR (Methanol-d4, 300 MHz) 6 4.26 (s,2H), 

4.18 (s, 1-1), 3.98 (d, J=: 12.5 Hz, 21), 3.83 (, J= 4.5 Hz, 51-1), 3.77 --- 3.50 (in, 10H), 3.41 

(t, J= 5.2 Hz, 5H), 3.26 - 3.16 (in, 4H), 2.74 (s, 2H), 2.31 (ddd, J= 13.8, 8.4, 5.0 Hz, 2H), 

162 - 1.51 (in, 4H).  

Representative Scheme for the Synthesis of Thioether Indane Scaffolds: 

Boc -c 

F N -) 

H o Pd2 (dba)3, Xantphos Ho PPh, DIAD 

Br BnSH,iPr2 EtN "0H THF. 40 °CS| 

14-dioxane, 100 °C SBn 

INT-TE1 br Step B Br 
StepA C 

INT-TE2 

Boc 

Zn(CN) 2, N 
Pd(PPh) 4  0 

NMP, 100 °C SBn 

Stop C NC 

INT-TE3 

[0498] Step A: To a 1000-nL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added 4-bromo-2-fluorophenol (20 g, 104.7 mmol, 1 equiv), 

dioxane (240 mL), Xantphos (7.28 g, 12.6 mmiol, 0.12 equiv), diisopropylethylamine (34.6 

mL), Pd2(dba)3-CHC (6.52 g), and benzylmercaptan (24.6 mL). The resulting solution was 

stirred overnight at 100 °C in an oil bath. The resulting mixture was concentrated under 

vacuum. The resulting residue was slurried in water and extracted with 3 x 500 mL of ethyl 

acetate. The combined organic layers were washed with 3 x 500 mL of brine, dried over 

anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied 

onto a silica gel column with hexane/ethyl acetate (0-10%) providing 14 g (57%) of 4

(benzisuilfanvl)-2-fluorophenol (INT-TE1) as a yellow solid.  
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104991 Step B: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added arninoindanol INT-18M (3 g, 695 mmoil, I equiv), 

tetrahydrofuran (16.2 mL), phenol INT-TEI (1.71 g, 7.30 mmol, 1.05 equiv), and PPh3 (2.92 

g, 11.1 mmol, 1.6 equiv). This was followed by the dropwise addition of DIAD (2.12 g, 

10.5 mmol, 1.55 equiv) at 40 °C over 45min. The resulting solution was stirred for I h at 

40 °C in an oil bath. The resulting mixture was concentrated under vacuum. The residue 

was applied onto a silica gel column with ethyl acetate/petroleum ether (1:40) providing 3.3 

g (73%) of tert-buty T4-[(1S,2S)--[4-(bnzylsulfani)-2-fluorophenoxy]-4-bromo-6-chloro

2,3-dihydro-1H-inden-2-yl]piperazine-I-carboxylate (INT-TE2) as a purple solid.  

[0500] Step C: To a 100-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added arylbromide INT-TE2 (3.3 g, 5.09 mniol, equiv), NMP 

(33mL), Zn(CN)2(312mg,0.52equiv), andPd(PPh3)4 (589 mg 0.10equiv). Theresulting 

solution was stirred overnight at 100 °C in an oil bath. The resulting solution was diluted 

with water and extracted with 3 x 30 mL of ethyl acetate. The combined organic layers were 

washed with 3 x 30 mL of brine and concentrated under vacuum. The residue was applied 

onto a silica gel column with petroleum ether/ethyl acetate (7:1) providing 2.05 g (68%) of 

tert-butyl 4-[(1S,2S)-I-[4-(benzylsulfanyl)-2-fluorophenoxy]-6-chloro-4-cvano-2,3

dihydro-1H-inden-2-ylpiperazine-1-carboxate (1NT-TE3) as a gray solid. MS (m/z): 594 

IM- 1].H NMR (Methanol-d4. 300 MHz) 6 7.71 (d, J= 2.0 Hz, 1H), 7.49 - 7.41 (in, 1I), 

733- 7.02(in,8H)5.80(d, J= 6.1H-1,,1H), 4.07 (s, 21). 3,70 - 3.56 (m, 111), 3.34(tJ= 

4.8 Hz, 4H), 3.02 (dd, J= 167, 7.8 Hz, H), 251 (qd, J= 11.6, 5.3 Hz, 4H), 1.42 (s, 9H).  

N F 

SBn 
CI \ 

CI 

INT-TE4 

[0501] Using INT-18C, Steps A and B provided crude 1NT-TE4. The residue was 

applied onto a silica gel column with ethyl acetate/petroleum ether (1:10) providing 3.2 g 

(62%) of (1S,2S)-I-[4-(benzyl sulfanyl)-2-fluorophenoxy]-4,6-dichloro-N,N-dimethvl-2,3

dihvdro-1H-inden-2-amine (INT-TE4) as awhite solid. MS (mnz): 462[M+H]*. 'HNMR 

(Methanol-d4 400 MHz) 6 7.40 (d, J= 1.7 Hz, 1H), 7.30 -- 7.15 (i, 6H), 7.17 -- 7.04 (m, 
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31-1), 5.78 (d, J:= 5.7 Hz, 1-), 4.09 (s, 21-1), 3.46 (td, J= 7.7, 5.8 Hz, 11-), 3.26 (dd, J: 16.6, 

8.1 Hz, 1H), 2.85 (dd,J:= 16.6, 7.4 Hz, 1H), 2.31 (s, 6H).  

Boc 
N

N F 

SBn 
CI / 

CI 

INT-TE5 

[0502] Using INT-18L. Steps A-C provided crude INT-TE5. The residue was applied 

ontoasilicagel column with ethyl acetate/petroleum ether (1:10) providing 2.31 g (59%) of 

tert-butyl 4-[(1S,2S)-I-[4-(benzyisulfanil)-2-fluorophenoxy]-4,6-dichloro-2,3-dihvdro-IH

inden-2-vl]piperazine-1-carboxylate (INT-TE5) asalightpurplesolid. MSmz): 603 

[M+H]. 1H NMR (DMSO-d6, 400 MHz) cS 7.57 (d, J= 1.8 Hz, 1H), 7.45 (t J= 8.8 Hz, 

11-1), 7.33 -- 7.09 (n, 81-), 5.89 (d, J= 5.6 I-z, 111), 4.19 (s, 211), 3.61 --- 3.51 (in, 11),3.30 

(s, 41), 308 (dd, J=: 16.7, 8.0 Hz, 11), 283 (dd,J=: 16,7, 71 Hz, 111), 2.40 (dp, J=: 21.7 

5.6, 4.9 Hz, 4H), 1.36 (s, 9H).  

Boc 
N 

N 

SBn 
NC 

CI 

INT-TE6 

10503] Using INT-I8M and 4-bromophenol, Steps A-C provided crude INT-TE6. The 

residue was applied onto a silicagel column with petroleum ether/ethyl acetate (10%) 

providing 2.05 g (79%) of tert-bul 4 -[(1S,2S)--[4-(benzylsulfani)phenoxy]-6-chloro-4

cyano-2,3-dihy dro-1fH-inden-2-yl1piperazine-I-carboxylate (NT-TE6) as a gray solid. MS 

(inz): 5761[M+H1-]. 'HNMR(Methanol-d4,300Mlz)68.10 -- 8.01 (m, 1H), 7.46 (d, J:=: 
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8.5 Hz, 1-), 3.94 (t, J= 6.2 Hz, 1), 3.05 (t, J:::: 6.9 Hz, 11-1), 2.64 (d, J= 13.8 Hz, IH), 2.22 

(d, J= 11.8 Hz, 11), 2.02 (s, 1H), 1.73 (q, J= 13.3 9.8 liz, 31), 1.43 (d, J= 13.6 Hz, 3H), 

1.33 - 1.11 (n 2H), 086 (s. 1H).  

Scheme for the Synthesis of Thioether INT-TE8 

N \ 
PN N 

HO N PPh3 , DIAD O Pd2(dba 3, Xantphos 

BOLH THF, 40'C BnSH, ;PrEtN 
B r 1,4-dloxane, 100 'C 

Step A 

INT9C Step B CI 

INT-TE7 INT-TE8 

[0504] The thioether INT-TE8 was synthesized by reversing the steps from the previous 

method as shown in the scheme above.  

[0505] Step A: To a 100-nL 3-necked round-bottom flask purged and maintained with 

an inert atmosphere of nitrogen was added aminoindanol INT-19C (2.5 g, 8 mmol, I equiv), 

4-bromo-2-methylphenol (1.82 g, 9.73 mmol, 1.2 equiv), tetrahydrofuran (19 mL), and PPh3 

(3.2 g, 12.2 nmol, 15 equiv). This was followed by the dropwise addition of DIAD (2.4 

mL) at 40-45 °C over 15 min. The resulting solution was stirred for 2 h at 40-45 °C in an 

oil bath. The resulting mixture was concentrated under vacuum. The residue was applied 

onto a silica gel column with CH2Cl2/methanol (5:1) providing 3.25 g (84%) of (3R)-1

[(1S,2S)-I-(4-bromo-2-methylphenoxy)-6-chloro-4-methvl-2,3-dihydro-iH-inden-2-lv]

N,N-dimethylpiperidin-3-amine (INT-TE7) as a red oil.  

105061 Step B: To a 250-mL round-bottom flask purged and maintained with an inert 

atmosphere of nitrogen was added arylbromide INT-TE7 (4.58 g, 9.58 mmol, equiv), 

dioxane (66 ml), benzylmercaptan (2.38 g,192 mrnol 2 equiv), Xantphos (665 mg, 1.15 

mmol, 0.12 equiv), and diisopropylethylamine (2.48 g, 19.2 mmol, 2 equiv), and 

Pd2(dba)S-CHCh (595 mg). The resulting solution was stirred overnight at 100 °C in an oil 

bath. The resulting mixture was concentrated under vacuum. The resulting solution was 

diluted with water and extracted with 3 x 100 mL of ethyl acetate. The combined oranic 

layers were washed with 2 x 200 mL of brine, dried over anhydrous sodium sulfate, filtered, 

and concentrated under vacuum. The residue was applied onto a silica gel column with 

hexane/ethvl acetate (10%) providing 2.07 g (42%) of (3R)-1-[(1S,2S)-1-[4
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(benzylsulfanyl)-2-methylphenoxy]-6-chloro-4-meth.-2,3-dihvdro-1I-I-inden-2-yl]-N,

dimethylpiperidin-3-amine (INT-TE) as a light red oil. MS (ml): 521 [M+H]. TH NMR 

(Methanol-d4, 300 MHz) 6733 - 7.08 (m. 9H), 6.95 (d, J=1. 1 Hz, 1H), 5.79 (d,1 = 6.3 

Hz, 1H), 4.04 (s. 2H), 3.43 (td, J= 8.1, 6.2 Hz, IH), 3.24 (dd, J= 15.8, 8.1 Hz, 1H), 3.06 

(dd,,J= 30.1, 11.1 Hz, 21-), 2.77 (ddJ:= 15.9, 8.1 Hz, 11), 2.30 (s, 51-1), 2.20 -- 1.88 (m, 

121),1.88 - 1.77 (m, 111), 1.62 (t,J=: 12.8 Hz, 1-), 1.28 (ddd, J=: 14.5, 6.8, 4.2 Hz, 21H) 

Representative Scheme for the Synthesis of Dimer Products from Dianine Linkers: 

Example 105: 4-([(I,2)-4,6-Dichloro-2-(piperazin-i-yl)-2,3-dilivdro-1I-indei-1

yljoxy)-N-[(R)-1-(20-/(R)-3-([4((S,2S)-4,6-dichloro-2-piperazin--y)-2,3-dihyvdro

IH-inden-1-ylJoxy)-3-fluorophlenyljsulfonainid)pyrrolidi-1-yl-7,14-dioxo-3,18-dioxa

6,8,13,15-tetraazaicotsyl)pyrrolidin-3-yl]-3-fluorobenzenesulfonamide; 

tetra(trifluoroacetate) 

N F SN F 
NCS 

O O2N Et3 N 

N AcCH:H 20 (3:1) s 1 C -N 'N 
SIBn / H ,2 CH2Cl2 

CI \ / Step A C \ O INT-RD4 
CI CI Step B 

NT-TE5 NT-TE9 

8c 

IN F 

(~s.~ H CI 

HH H 
CI 

O O O-CI4M HCI (dioxane) 

NT-TE1 O H Step C 

F 

H N N-.. Soc 

N) F 
S-4 TFA 

CHN N 'o--N NO O

C I O H 'N C! C0L~ H 

Example 105 
F N 

H 

[0507] Step A: To a 20 nL glass vial was added thioether INT-TES (0.530 g, 0.88 

mmol, 1 equiv), acetic acid (6.75 mL), and water (2.25 mL). Then N-chlorosuccinimide 
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(0.350, 2.62 mmol, 3 equiv) was added at room temperature. The resulting solution was 

stirred for 2 h at room temperature. The slurry was diluted with 50 mL of ethyl acetate and 

organic solution was washed with 2 x 15 mL saturated aqueous sodium bicarbonate and I x 

15 mL brine. The organic layer was dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a silica gel column with 

hexanes/ethyl acetate (0-30%) providing 0.429 g (84%) of tert-butyl 4-((lS,2S)--(4

(benzylthio)-2-fluorophenoxy)-46-dichloro-2,3-dihydro-IH-inden-2-yI)piperazine-1

carboxylate (INT-TE9) as a white solid.  

[0508] Step B: To a 5 mL glass vial was added of 3-(2-[2-(3R)-3-aminopyrrolidin-1

yl]ethoxy]ethyl)-I-(4-[[(2-[2-[(3R)-3-aminopyrrolidin-I

yl]ethoxv]ethyl)carbamovllaminobutl)urea hydrochloride (INT-RD4, 96 mg, 0.15 mmol, 

I equiv), CH2C12(0.5 mL), and triethylamine (0.15 mL, 1.10 mmol, 8 equiv). The mixture 

stirred for 15 minutes at room temperature, then solution of sulfonyl chloride INT-TE9 

(0.198 g, 0.34 inmol 2.3 equiv) in CHC12 (1.0 mL) was added dropwise. The reaction 

mixture stirred for 3 hat room temperature. The resulting mixture was concentrated under 

vacuum providing 0.270 g of crude tert-butyl 4-((1S,2)--(4-(-((R)-i-(20-((R)-3-((4

(((1S,2S)-2-(4-(tert-butoxvcarbonvl)piperazin-1-yl)-4,6-dichloro-2,3-dihydro-IH-inden-1

yl)oxv)-3-fluorophenyl)sulfonamido)pyrrolidin-I-yl)-714-dioxo-3,18-dioxa-6.,8,13,15

tetraazaicosyl)pyrrolidin-3-yl)sulfamoyl)-2-fluorophenoxy)-4,6-dichloro-2,3-dihydro-I H

inden-2-vl)piperazine-1-carboxylate (INT-TE]0) as a tan foam which was used for the next 

step without purification.  

[0509] Step C: To the crude material from Step B (theoretical 0.15 mmol) was added 

4 M hydrochloric acid in dioxane (1 mL) and the mixture was stirred for 2 h at room 

temperature. The resulting surry was concentrated under vacuum. The cnide product was 

purified by preparative HPLC to provide the desired product.  

10510] Steps A-C provided the crude product which was purified by preparative HPLC 

with the following conditions: Column, Atlantis Preparative T3 OBD Column, 19*150 mm, 

10 um; mobile phase, water (0.1% TFA) and CH3CN (10.0% CH3CN up to 70.0% in 40 

min); Detector, UV 214 nm. This resulted in 0.061 g (22%) of the title compound as a white 

solid. MS (nz): 686.2 [M/2+1-H]. 'H NMR (Methanol-d4, 400 MHz) 7.81 - 7.61 (n, 611), 

7.46 (d, 3= 1.7 Hz, 2H), 7.17 (s, 2H), 6.08 (d. 1= 5.7 Hz, 2H), 3.79 - 3.68 (m. 10H), 3.54 

(t, J= 5.4 Hz, 5H), 3.40 (in., 6H), 3.28 3.18 (m, 16H), 3.13 (s, 6H), 2.99 (dd, J= 16.6, 7.5 

Hz, 211), 2.90 -- 2.75 (m, 101-1), 1.50 (s, 411).  
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Example 106: 4-([(IS,2S)-4,6-Dickloro-2-(piperazin-1-yl)-2,3-dilhydro-1iH-indeii-1

yIfoxy)-N-(S)-1-2-(S)-3-(4-[(1S,2S)-4,6-dichl~oro-2-(piperazin-1-y)-2,3-dihydro-H

inden-v1oxy)-3-fluorophienyIjsulfonamnido)jyrrolidin-1-yI-7,14-dioxo-3,18-dioxa

6.8,13,15-tetraazaicosyl)pyrrolidin-3-ylJ-3-fluorobenzenesulfonamide; 

tetra(trifluoroacetate) 

H 
(N 

N F -4 TFA 

Example 1060 N 'N N N 

H 

[0511] Beginning with1INT-T5 and INT-SD4 Steps A-C provided 121.8 mg (48%) of 

the title compound as awhite solid. MS(mnz): 686.2 [M/2+H]*. 'HNMR (Methanoi-d4, 

400MHz)6S7.77 -7.65 (m,6H-),7.44 (d.=1.71-Hz,2H),.7.16 (d,.J= 1.2 H,21H)6.06 (d, 

J= 5.7 Hz,.2H)381- 3.61 (in.10H), 3.52 (tJ=5.3 Hz, 5H), 3.43 (m, 6H), 3.25 -3.18 (m, 

16H) 3.11 (s6H), 2.98 (dd, J= 16.6,.7.2 Hz, 2H), 2.91 -2.76 (m,10H),1.48 (s,4H).  

Example 107:4-[(S,2)-6-Choro-4-cano-2-(piperazin-1-l)-2,3-dihydro-1H-inden-I

yifoy)-N-=I(S)-1-(2-(S)-3-(4-((1S,2S)6-chlor-4-cyao-2-(pperazin1-y)-2,3

dihyvdro-1HI-inden-1-y~oxy.)pktenyllsulfonamido)pyrrolidin-1-ylf-7,14-dioxo-3,18-dioxa

6,8,13,15-tetraazaicosyI)pyrrolidin-3-yl/benzenesulfomamnide; tetra(triuoroacetate) 

H 

NN 

N•*4 TFA 

NC \CNN 

Example 1070 

[05121] BeginningwithINT-TE6 and INT-SD4, Steps A-C provided 84.9 mg (34%) of 

the title compound as a white solid. MS (mzz): 659.4 [M/2+H]-. H NMR (Methanol-d4, 

40M~) 773, T65(m 6) 7.4 d !:: 714, 11, .1 (, ::: 2 -1, 13,0,0
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400MHz) 6 7.91 (d J: 8.9 -Iz, 41-), 7.79 (d, J: 1.7 -Iz, 2H), 7.46 (d,J= 1.3 Hz, 21-1). 7.36 

(d,J= 8.9 Hz, 4H), 6.09 (d, J= 6.0 Hz, 21H), 380 - 3.70 (m, 10), 3.54 (t, J= 5.4 z, 5H1), 

3.48 -3.33 (m. 11H), 3.24 (t, J= 5.1 Hz, 10H), 3.19 - 3.08 (m, 8H), 2.94 - 2.79 (m. 10H), 

1.50 (s, 4H).  

Exaimiple 108:4-((IS,2S)-6-Choro-4-cyano-2-pierazin-I-y)-2,3-ihydro-1H-inen-1

ylJoxy)-NJ-[(R)-1-(20-I(R)-3-([4-([(1S,2S)-6-chloro-4-yaio-2-(piperazi-1-vl)-2,3

dihydro-1H-inden-1-y~loxy)piteniylsuifonainid)pyrrolidiii-1-yl]-714-dioxo-3,18-dioxa

6,8,13,15-tetraazaicosyl)pyrrolidin-3-ylJbenzenesulfonainide; telra(trifluoroacetate) 

H 

N 

t hH sH] H (h

Hz 4H,60 d.=60H,2),37 .1(,1H,35 (t,.I=5.3 Hz 5H,49 - 3.34 

NC /"'1 N I 

Exanper08ai 
N Q 

H 

[~0513] Beginning with INT-TE6 and INT-RiD4, Steps A-C provided 71.0 ing(2%of 

the title compounidas awhite solid. 'MS (mz): 659.3 [M/2-j-V 'HNMR (Methano-c/4, 

400MI1-z) 67.91 (d,3J:::8.9 I-I, 41-1), 7.7 9 (di,3:::1.91I-Iz, 211), 7.46 (s,21-1)7.36 (d,3='::8.9 

Hz,,41-), 6.09 (d,:: 6.0Hfz2-),- 378 - 3,71 (mn.1011), 354 (1.3=:5.3 Hiz.51-), 349- 34 

(m, I I],3.24 (t,J= 5.2 Hz I OH),.3.19 -3.08 (in 8H) 2.94-2.78 (n1014) .50(5s,4H).  

Example 109: 4-[(JS,2S)-6-Chlor--4-eano-2-.yiperazin-1-yl)-2,3diydro-.if--iniden-I

yljoxy)-N-[(R)-1-(20-[(R)-3-[(4-([(1S,2S)-6-cltoro-4-cyano-2-(pfiperazin-1-yl)-2,3

dikvdro-1H-inden-1-yljoxy)-3-fluorophienyl)suifinaide)pyrrolidin-1-yl]-7,14-dioxo

3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]-3-fluorobenzenesulfoiiainide; 

tetra(trifluoroacetate) 
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H 
N 

-4 0F 

N v H O --CN 
0 ~ NN 0 'N ,.~. 

NC-J H H 0 
Example"109 

[0514] Beginning with INT-TE3 and INT-RD4, Steps A-C provided 74,0 mg (36%) of 

the title compound as awhite solid. MS (mz):677.3 [M/2+H]. 'H NMR (Methanol-dl 

400MHz) 6 7.78 (d, J= 1.8 Hz, 2H), 7.77 -7.62 (m, 6H), 7.50 (d, J= 1.7 Hz, 2H), 6.08 (d, 

J:::: 5.8 I-z, 21), 3.81 (dd,,J: 13.8, 7.8 Hz, 21-1), 3.74 (t, J= 5.0 HLz, 61-), 3.53 (1, J= 5.3 Hz, 

5H), 3.46 - 3.31 (m, 11H), 3.21 (i, 13H), 3.14 (dd, J:= 16.6, 7.4 Hz, 9H), 2.93 - 277( 

10OH), 1. 46 (s, 4H).  

Example 110:4-((IS,2S-6-Choro-4-cyano-2-piperazin--yl-2,3-ihydro-1inen-1

ylJoy)-jV-(S)-1-(20-[(S)-3-[(4-(/(/S,2,S)-6-chloro-4-cyano-2-(piperazin-1-y)-2,3

dihydro-1H-inden-1-yloxy)-3-fluoropheyl)sufonamide)pyrrolidin-1-vl-7,14-dioxo

3,18-dioxa-6,8,13,15-tetraizaicosvI)pyrrolidin-3-ylI-3-fluorobenzenesulfonamide; 

tetra(trifluoroacetate) 

H 
N 

N F -4 TFA 

-~ :1: H.10O OH H CN 

NC-! ]j H HJ C 

Example 110 
F N 

N 
H 

10515] Beginning with INT-TE3 and INT-SD4, Steps A-C provided 44.9 ig (17%)of 

the title compound as a white solid. MS (-mz): 677.3 [M/2+1-1. '- NMR (Methanol-d4, 

400MHz) 6 7.78 (d, J= 1.8 Hz, 2H), 777 - 7.62 (m, 6H), 7.49 (d,3 = 1.7 Hz, 2H), 6.07 (d.  

J= 5.8 Hz, 2H), 3.81 (dd, J= 13.8, 7.8 Hz, 2H), 3.74 (t, J= 5.0 Hz, 6H), 3.53 (t, j= 5.4 Hz, 

51-1),3.47 - 3.31 (m, IIH), 3.22 (dd, J:= 11.9, 7.3 Hz, 1311) 3.14 (dd, J= 16.6, 7.4 Hz, 911), 

2.94 - 2.77 (in, 101), 145 (s. 41).  
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Exarnole 111: 4-([(S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H -inden-1

yljoxy)-N-[(S)-1-(20-[(S)-3-([4((S,2S)-4,6-dichiloro-2-(dimnethyvlamin)-2,3-dihiydro

IH-inden-1-ylloxy)-3-fluorophenylJsulftonanido)pyrrolidin-1-yl-7,14-dioxo-3,18-dioxa

6,8.13,15-tetraazaicosyl)pyrrolidin-3-li)-3-fluorobenzenesulfonanide; 

tetra(trifluoroacetate) 

N F •4 TFA 

I 0 H H ~~Q/\C1 
-.-- '` ~N NjN 

CN-( 
C Ci / H -~H H 0 

Example 111 

[0516] Beginning with INT-TE4 and INT-SD4, Steps A-B provided Example 111 which 

was purified by preparative HPLC with the following conditions: Column, Atlantis 

Preparative T3 OBD Column, 19*150 mm, 10 um; mobile phase, water (0.1% TFA) and 

CHICN (10.0% CH3CN up to 60.0% in 40 min); Detector, UV 214 nm. This resulted in 

15.9 mg (5.4%) of the title compound as a white solid. MS (m z): 645.3 [M/2+H]*. "H NMR 

(Methanol-d4, 400MHz): 6 7.83 --- 7.74 (in, 4H). 7.67 (t J= 8.5 Hz, 2H), 7.56 (d, J= 1.7 Hz, 

21-1), 7.13 (s. 2H), 6.53 (d, J= 63 Hz, 2H), 3.76(tJ= 5.0 Hz, 7)3.68 (dd, J:= 16.8, 8.6 

Hz, 2H), 355 (t, J= 5.3Hz, 7H), 3.45 (m, 6H), 3.29 -3.22 (m, 2H), 3.13 (s, 4H), 3.03 (s, 

23H), 1.50 (s, 4H).  

Example 112: 4-([(IS,2S)-4,6-Dichloro-2-(dinethylamino)-2,3-dihydro-I-inden-1

yI~oxy)-N[(R)-1-(20-[(R)-3-(4-((S,2S)-4,6-dichoro-2-dietylamnino)-23-dihydro

1IH-inden-1-ylJoxy)-3-fluorophenyljsulfonainido)pyrrolidin-1-yl-7,14-dioxo-3,18-dioxa

6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl)-3-fluorobenzenesulfonainide; 

tetra(trifluoroacetate) 

N F •4 TFA 

- C H H H 
I 

0 

Example 112 
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105171 Beginning with INT-TE4 and INT-RD4, Steps A-B provided Example 112 

which was purified by preparative HPLC with the following conditions: Column, Atlantis 

Preparative T3 OBD Column, 19*150 mm, 10 um; mobile phase, water (0 1% TFA) and 

CH-CN (10.0% CH3CN up to 60.0% in 40 mi); Detector, UV 214 nm. This resulted in 

10.9mg (3.1%) of the title compound as a white solid. IS(m z):645.3 M/21H].L-IHNMR 

(Methanol-d4, 400M1Iz): 6 783 - 7.75 (n 4H), 7.67(t, J= 8.2 Hz, 2H), 7.56 (d, J= 1.6 Hz, 

2H), 7.13 (s, 2H), 6.52 (d,,J= 6.1 Hz, 2H), 3.76 (t, J= 5.0 Hz, 7H), 3.68 (dd, J= 16.8, 8.7 

Hz, 2H), 3.55 (t, J= 5.4Hz7, H), 3.46 (m 6H), 3.30 - 3.20 (in, 2H), 3.14 (s, 4H), 3.03 (s 

23H), 1.48 (s, 4H).  

Example 113: 4-([(1S,2S)-6-Chloro-2-[(R)-3-(dimethylaino)piperidin-1-yl]-4-methyl

2,3-dihydro)-1H-inden-1ylfoxy)N[R--2-()3(4((S2)6clr--()3 

(dinethylamino)piperidin-1-yJ]-4-methyl-2,3-dilydro-H-i~nden-1-yJoxy)-3

inethylphenvlsulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidiii-3-ylJ-3-metltylbenzeiesulfianide; tetra(trfluoroacetate) 

N

N -4 TFA 

0 0 0 cN N O C 

Example 113 

N

[0518] Beginningwith INT-TE8 and 1NT-RD4 Steps A-B provided Example 113 which 

was purified by preparative HPLC with the following conditions: Column, Atlantis 

Preparative T3 OBD Column, 19*150 mm, 10 um; mobile phase, water (0. 19% TFA) and 

CH3CN (10.0% CH3CN up to 60.0% in 40 min); Detector, UV 214 nm. This resulted in 

16.9 mg (4.8%) of the title compound as a white solid. IS (mz): 704.4 [M/'2+H]. IH NMR 

(Methanol-d4, 400MHz): 6 7.80 (d, J= 8.8 Hz, 21-1), 7.73 (s, 2H), 7.47 (t, J= 8.8 Hz .21-), 

718 (s. 21), 6.96 (s, 2H), 6.05 (s, 2H), 3.82 - 3.69 (m, 131), 3.54 (in, 6H) 3.48 - 3.34(m, 

6H), 3.21 (dd, J= 16.2, 8.0 Hz, 2H), 3.13 (s, 4H), 2.92 (m 2H), 2.87 (m, 23H), 2.28 (m, 

25H), 1.50 (s, 4H).  
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Example 114: 4-([(I1,2S)-6-Chloro-2-(R)-3-(dimethylamino)piperidin-1-y4]-4-methyl

(dinetlylamino)piperidin-1-yJ]-4-methyl-2,3-dilydro-lH-indeii-I-yloxy)-3

inethylphenivljsulfornamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl-3-inetltylbenzenesulfnanide; tetra(trfluoroacetate) 

N

KN -4TFA 

00 

-N''-N O N 0 

Example 114 N 

N 

[0519] Steps A-C were followed to prepare Example 114 with the addition of a free

basing of the initial amine INT-SD4 with basic resin (Dowex Monosphere 550A hydroxide 

form) prior to addition of the sulfonyl chloride in Step B. The crude product obtained was 

purified by preparative HPLC with the following conditions: Column, Atlantis Preparative 

T3 OBD Column, 19*150 mm, 10 um; mobile phase, water (0.1%TFA) and CH3CN (10% 

CH-CN up to 60.0% in 40 min); Detector, UV 214 nm. This resulted in 68.0 ig (16%) of 

the title compound as a white solid. MS (inz): 704.4 [M/2+H-1*]. '-I NMR (Methanol-d4, 

400MHz): 7.84 -767 (m 4H), 7.48 (t,J= 8.8 Hz, 2H), 7.18 (s. 2H), 6.95 (s, 2H), 6.07 (d, 

J= 5.8 Hz, 2H), 3.82 3.69 (m, 13H), 3.54 (t, J= 5.3 Hz, 6H), 3.48 -- 3.34 (in, 6H), 3.22 

(dd, J= 16.2, 8.0 Hz, 2-), 3.19 (s, 411), 2.90 (in, 211), 2.83 (in, 231), 2.29 (in, 2511),1.47 

(s, 4H).  

Scheme for Dimer Product Synthesis via Stepwise Linker Construction: 

Example 115: 4-((Sj,2)-6-CIloro-4-vao-2-(piperazin-1-vl)-2,3-dihydro-1H-inden-1

yIloy)-N-1-(18-[4-([4-((1S,2S)-6-chloro-4-yano-2-(piperaziii-1-yl)-2,3-ditydro-1H

indeii-1-ylJoxy)phenyllsulfonianido)piperidin-1-yl]-6,13,18-trioxo-5,7,12,14

tetrataoctadecanoyl)piperidin-4-yllbenzenesulftnanide; his(trifluoroacetate) 
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Boc H TFA TFA 
(N- N 

N N 

T FA NCS 
-- / . - ------------ ~ , ~ 2 -----------

NC C22 NCSn MeOH NC 2C t.N, CH',Cl 

C Step A Cl Step B Step C Ci Step D 
NT-TE6 NT-SLC1 NT-SLC2 INT-SLC3 

TFA TFA TFA 
NN. N 

NC N 

TFA TFA : N Nzzo 0 

TF O OCN j icC 

NCN2 DMFH NC I 

Step1StpS seH PtNC 

NT-SLC7 C NT-SLC S 

3M A 
2 A 

NcC- k Exa l 1 

n. Nk, N 

H 

[05201 Step A: tert-Buty14((S-1(-(enzylthio)phenox)6choro-4-cy ano-2,3

dihiydro-IH-inden-2-)piperazine-1-carboxlate (580mg, 1.00 mmo)wasdissolved in 

CH2ICl2 (3 m)and trifluoroacetic acid(0.5 mL 6.52 mmcl, 6.5 equiv) was added at0 °C.  

The reaction mixture was allowed to warm to room temperature and stirred for 18 h. The 

reaction mixture was diluted with ethyl acetate (50 mL) and washed with 1 M4aqueous 

sodium hy droxide (2 x10 mL), water (10 mL), and brine (10 mL). The aqueous layers were 

back-extracted with ethyl acetate (20 mL). The combined organic layers were dried over 

sodium sulfate,.filtered, and concentrated providing 500 mg ofcrude (1S,2S)--(4

(benzylthio)phenoxy)-6--chloro-2-(piperazin-1-yl)-2,3-dihydro-1H-indene-4-carbonitrile 

(INT-SLCI) as abrownishrein.MS (/z):476.2 [M+H]+i.  

0521 Step B: Toa solution of crudenterialINT-SLCfromStepA(theoretical1 

mml) inmethanol (3mL)wasaddedethyltrifluoroacetate(0.5mL,42mmcl)atroom 

temperature. Af fterstirri at room temperaturefor1.5hanotherportionof ethyl 

trifluoroacetate (0.3 mL, 2.5 mmol) was added, followed by triethylamine (50 L, 0.36 

mmol). The reaction mixture stirred forl h and thenconentated under vacuum. The 
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residue was applied onto a ilica gel column with hexanes/ethyl acetate (0-35%) providing 

556 mg (97%) of (1S,2S)-1-[4-(benzylthio)phenoxy]-6-chloro-2-[4-(2,2,2

trifluoroacetyl)piperazin-1-vl]-2,3-dihydro-HI-indene-4-carbonitrile (INT-SLC2) as a clear 

brownish oil. MS (nz): 572.1 [M+H]'.  

10522] Step C: To a solution of thioether INT-SLC2 (556 mg, 0.97 mmol) in a mixture 

of acetic acid (6.75 mL) and water (2.25 mL), N-chlorosuccinimide (388 mg, 2.91 mmol, 3 

equiv) was added at room temperature. 'The reaction mixture stirred for 2 h at room 

temperature and diluted with ethyl acetate (50 nL). The resulting solution was washed with 

saturated aqueous sodium bicarbonate (2 x 15 nL) and brine (15 mL). The organic layer 

was dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum providing 

760 mg of crude 4-([(S,2S)-6-chloro-4-cyano-2-[4-(2,2,2-trifluoroacetyl)piperazin-1-y]

2,3-dihydro-1HI--inden-I-yl1ox)benzene-1-sulfonyl chloride (INT-SL(C3) as ayellowish oil.  

MS (m1): 548.0 [M+H-.  

[0523] Step D: To a solution of crude material INT-SL C3from Step C (theoretical 0.48 

mmol) in CH2C2 (2 mL) was added tert-butyl 4-aminopiperidine-1-carboxylate (147 mg, 

0.74 mmol), followed by triethylamine (95 pL, 0.67 mnol). The reaction mixture stirred for 

20 h at room temperature and concentrated under vacuum. The residue was applied onto a 

silica gel column with hexanes/ethl acetate (0-50%) providing 221 mg (65%) of tert-butyl 

4-([4-([(1S.2,S)-6-chloro-4-cvano-2-[4-(2,2,2-trifluoroacetvl)piperazin-1-v]-2,3-dihydro

1--inden-I-yl]oxy)phenyl]sulfonamido)piperidine-I-carboxyate (INT-SLC4) as a white 

solid. IS (mz): 734.2 [M+Na]*.  

105241 Step E: To a solution of sulfonamide INT-SLC4 (50 mg, 0.07mmo)in CI 2C2 

(0.7 ml) was added trifluoroacetic acid (0.05 ml, 0.87 mmol, 123 equiv) and the mixture 

stirred for 20h at room temperature. The reaction mixture was diluted with CH2C2 (5 mL) 

and washed with 1 M aqueous sodium hydroxide (2 x 2 mL) and brine (3 mL). The organic 

layer was dried over anhydrous sodium sulfate, filtered, and concentrated providing 50 mg 

of crude 4-([(1S,2S)-6-chlioro-4-cyano-2-[4-(2,2,2-trifluoroacetyi)piperazin-1-yl1]-2,3

dihy dro-IH-inden-1-yl]oxy)-N-(piperidin-4-yl)benzenesulfonamide (INT-SL C5) as a white 

solid. MS (mZ): 612.2 [M-H].  

[0525] Step F: The crude material INT-SLC5 from Step E (theoretical 0.07 mmol), 4

[(tert-butoxvcarbonvl)amino]butanoic acid (24.7 mg, 0.122 mmol, 1.7 equiv), HATU (61.9 

mg, 0.163 mmol, 2.3 equiv), and crushed 3A molecular sieves were suspended in DMF (0.8 

mL). To this slurry was added diisopropylethylamine (56.7 pL, 0.326 mmol, 4.6 equiv) and 

the reaction mixture stirred for 2h. The volatiles were removed under vacuum and the 

;H7
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residue was applied onto a silica gel column with CH2C2/methanol (0-10%) providing 50 

mg (77%) of tert-butyl [4-(4-[4-([(IS2)-6-chloro-4-cyano-2-[4-(22,2

trifluoroacetyl)piperazin-1-vl]-2,3-dihydro-iH-inden-1

yl]oxv)phenylsulfonamido-lpiperidin-1-yl)-4-oxobutyl]carbamate (INT-SLC6) as a 

brownish solid. MS (in): 797.3 M-H]

[0526] Step G: Trifluoroacetic acid (50 pL, 0.65 mmol, 10 equiv) was added to a 

solution of Boc-amine INT-SLC6 (50 mg, 0.063 mmol) in CH2C2 (0.7 mL). The reaction 

mixture stirred for 5 h atroomtemperature. After completion (TLC and LCMS), the reaction 

mixture was diluted in CH2C12 (4 mL) and washed with I M aqueous sodium hydroxide(2 

x 1.5 mL) and brine (1.5 mL). The organic layer was dried over anhydrous sodium sulfate, 

filtered, and concentrated under vacuum providing 45 mg of crude N-[1-(4

aminobutanoyl)piperidin-4-vl-4-([(1S,2S)-6-chloro-4-cvano-2-14-(2,2,2

trifluoroacetvl)piperazin-I-yl]-2,3-dihy dro-IH-inden-I-yloxv)benzenesuilfonarnide (INT

SLC7) as a tan solid. MS (z):697.2 [M+H]*.  

105271 Step H: To the solution of crude material INT-SLC7 from Step G (theoretical 

0.063 mmol) in DMF (0.6 mL) was added 1,4-diisocyanatobutane (3.5 mg, 0.025 mmol, 0.4 

equiv). The reaction mixture was stirred for 15 h at room temperature. The reaction mixture 

was concentrated under vacuum and the residue was applied onto a silica gel column with 

CH2C2/methanol (0-12%) providing 7 ig (18%) of 4-([(1S.2S)-6-chloro-4-cyano-2-14

(2,2,2-trifluoroacetyl)piperazin-I-yl]-2,3-dihydro-1-f-inden-I-vloxy)-N-I1-(18-[4-([4

([(I'1S,2)-6-chloro-4-cyano-2-[4-(2,22-trifluoroacetyl)piperazin-I-yl]-2,3-dihvdro-1H

inden-I-yI oxy)phenyl]sulfonamido)piperidin-I-yl]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanovl)piperidin-4-yl]benzenesulfonamide (INT-SLC8) as a white solid. MS 

(mz):767.3 [M/2+H]K 

[0528] Step 1: To a solution of dimer INT-SLC8 from Step H (7 mg, 0.0046 mmol) in 

methanol (0.3mL) was added aqueous sodium hydroxide (3 M, 10 pL, 0.03 mmol, 6.5 equiv) 

at room temperature. The reaction mixture stirred for 16 h at room temperature, concentrated 

under vacuum, and the residue purified by reverse phase chromatography.  

Compound 115:4-((iS,2S-6-Chloro-4-cyano2-ierazin--y)-2,3-dihydro-H-inden 

1-vljaxy-N-{1-(-18{-({4-({(S,2S)-6-chloro-4-cano-2-(piperazin--yl-2,3-dihydro- ]

inden--i-.yljoxyphenyljsulfonamido)piperidin--yl-6,13,]8-trioxo-5.7,12,14-

tetraazaoctadeconovl)piperidin.-4-yl/benzenesuifonanide; bis(irifluoroaceate).
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1002151 The crude product obtained through Steps A-I was purified by preparative 

HPLC with the following conditions: Column, Atlantis Preparative T3 OBD, 19*150 rm, 

10 urn; mobile phase, water (0 1% TFA) and CH3CN (10.0% CH3CN up to 70.0% in 40 

min); Detector, UV 214 nm. This procedure provided2.9 mg (40%) of the title compound 

as white solid. MS(nz):671.3 [M/2--H]*. IHNMR(Methinol-d4,400 MHz)6 S7.88(d 

.:= 8.8 Hz, 4H), 7.76 (m, 21H). 745 (in, 211), 7.31 (d,J:= 8.9 Hz, 41), 6.05 (d, J:= 5.8 Hz, 

2H), 3.48 3.44 (m, 2H), 3.40 - 3.33 (in, 8H), 3.25 3.20 (m, 8H), 3.15 - 3.08 (in 14H), 

2.92- 2.76 (m, 161-), 2.39 -- 2.32 (m, 41-) 1.74 - 1.66 (m, 41-), 1.47 (s, 41-).  

General Scheme for the Synthesis of Dimers with Peptidic Linkers: 

H2N--- Boc 

Ot- 3N, CH 2C 2  TFA 

Ste0A - NBoc CH 2CI   N H 

I-PLI INTC Step B NT-PL3 

N 

HRR2TFA ' 

H r2Ne / R 0H 20l2 C R R2F 
Ci Io StepD C SoR

2 

StepC ;NT-PL4 NT-PL5 

N -N 

__ __2 _ 0 U 1 
R' F S. N- 'I< , s 

O d N ci-N C,/ 

(then optional H 2 O 
PG removal) C~ n n; 

Step E (ii) n 

105291 Indane dimer products such as(H)are snthesiedwth amino acid/peptidic 

linkers using the following methods.  

[0530] Step A: The sulfonyl chloride INT-PL1, synthesized as outlined in this work, is 

combined with tert-butyli3-aminopyrrolidine-1-carboxylate in CH2Cl2 with trimethylamine 

to provide the desired sulfonamide adduct INT-PR2. The crude material is washed with 

water andbine', dried over anhydrous sodium sulfate, filtered, and concentrated under 

vacuum. The product is purified by normal phase chromatography to provide cleanI1NT

PL2.  

-N0
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105311 Step B: The Boc-protected amine INT-PL2 is slurried in C-12C12 and treated 

with trifluoroacetic acid. Once removal of the protecting group is complete based on TLC 

and/or LCMS, the volatiles are removed under vacuum and the residue dissolved in ethyl 

acetate. The organic layer is washed with saturated sodium bicarbonate and brine, dried over 

dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The product 

is purified by normal phase chromatography to provide clean INT-PL3.  

[0532] Step C: The amine product INT-PL3 is diluted in a suitable solvent such as 

tetrahydrofuran or DMF and treated with a Boc-protected amino acid, 

diisopropylethylamine, and a coupling reagent such as HATU. Once reaction is complete 

based on TLC and/or LCMS, the volatiles are removed under vacuum and the residue 

dissolved in CH2CI2 or other suitable solvent. The organic layer is washed with saturated 

sodium bicarbonate and brine, dried over dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The product is purified by normal phase chromatography to 

provide clean INT-PL4 

[0533] Step D: The Boc-protected amine INT-PL4 is slurried in CH2C12 and treated 

with trifluoroacetic acid. Once removal of the protecting group is complete based on TLC 

and/or LCMS, the volatiles are removed under vacuum and the residue dissolved in ethyl 

acetate. The organic layer is washed with saturated sodium bicarbonate and brine, dried over 

dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The product 

is purified by normal phase chromatography to provide clean INT-PL5.  

[0534] Steps C and D can be repeated to extend the linker peptide with more amino 

acids as desired.  

105351 Step E: The amine INT-PL5 is diluted in DMF and treated with a limiting 

amount of 1,4-diisocyanatobutane. 'The resulting solution was stirred at room temperature 

(or heated as required to drive completion). The resulting mixture was concentrated under 

vacuum to provide crude INT-PR6. If the product contains protecting groups such as tert

butyl carbamates or trifluoroacetamides, they are deprotected with the appropriate conditions 

at this stage. The final product of structure (1) is purified by preparative HPLC in 

water/CH3CN and lyophilized to provide the pure products as salts.  

[0536] Through Steps A-E forthe synthesis of compound of structure (1), the following 

Examples are prepared.  
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Example 116: 4-(1(iS,2S)-6-ChIoro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1IH-inden-1

yIoxy)-N-[(S)-1-(4-[(S)-3-([4-([1S,2S)-6-chloro4cano-2-(piperazin-1-yl)-2,3

d/ihydro-IH-inden-1-yIloAy)phenyllsulfontnid)pyrrolidin-1-yl]-4,11,14-trioxo

3.5,10,12-tetraazatetradecanoyI)pyrrolidin-3-ylJbenzenesuifonanide 

H 
N 

N' N 
C 

N 

690 0 H H 0 H 0  ON =H 
NN s 

N- N N,_N, N /, 
N- 0  H H0 

CI0 0 ~ ,1 

E.xarnple 116 

H 

[~0537] The title compound was prepred from INIT-TE6 and Boc-Gl-O-. NIS(m/z): 

629.3jM/'2+Hj. IHN'IR(MeIthanoi-d4,400 MHz) 67.80 (dd J = 13.3,5.1 Hz, 4H), 7.68 

(t,IJ =2.0I-lz,211),7.40 (d, J = 6.4Hz,21-1),7.25(dd,J= 9.0,7.0Hz,51-1),5.99(d,J== 6.7 

Hz,21),3.85-3.60(in9H),3.27(d,.J =16.6Hz,81),3.18-2.94(i,21H-),2.86-2.68 

(m, IOH), 1.96 - 1.81 (in 1H),1.40 (s. 4H).  

Example 117:4-(I(S,2S)-6-ChlIoro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1iH-inden-1

yI~oxy)-N[(S)-1-[(2S,13S)-14-I(S)-3-([4-([(1S,2S)-6-chloro-4-cvano-2-piperazin--y)

2,3-dihydro-1H-inden-1-y~loxy)phenylsulfniamid)pyrrolidi1-vl-J2,13-dimetItvl 

4,11,1,4-rioxo-3,5,10,12-tetraazatetradecanoylpyrrolidin-3-ylbenzenesulfniiamide 

/N 

N 

o ci C 

- -~'N N N"N. N.g ~O 
NC 1 NT H H NC\~ H -~0 H 

CI 0 
Example 117N, 

H 

[0538] The title compound is prepared from INT-TE6 and Boc-Ala-OH.  
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Example 118:1 

dihydroH-1-inden-1I-yljoxy)phenyI1suonamido)pyrrolidin--ylI-2-oxoethyl)4,11-dioxo

3,5,10,12-tetrzatetradecanedianide 

H 
N 

N 

0 0i 
H H H C   CN 

NCNN N N N N 

Example 118 N> 

H 

[0539] The title compound was prepared from INT-TE6 and Boc-Gly-Gly-OH. MS 

(nz):686.3[M/2--H]*. 1 HNMR(Methanol-d4,400M-z) 67.88(t.J= 8.5Hz,411),7.75 

(s,211),7.50-7.45(m,211),7.32(t, J=8.4 Hz,41H),6.07(s,2H1),3.96-3.81(m,511),3.78 

(d, J=4.1Hz,7H), 3.59-3.41(m,3H),3.18(dt,,J=32.4,6.6Hz,20H), 2.87(s,9H),1.50 

(s, 4H).  

Example 119: N',N" - bis(2-[(R)-3-([4-([(1S,2S)-6-chlIoro-4-cy ano-2-(piperazin-1-yl)

2,3-dihydro-1H-inden-1-ylloxy)phenyllsulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11

dioxo-3,5,10,12-tetraazatetradecanediamide 

H 

N> 
F-II 

0 ol 
0 H H H 0 f-N 

5/N N; IN-' 
NC H -HN 

0 0 0 

Example 119 N 

"N 

H 

[0540] The title compound was prepared from INT-TE6 and Boc-Gly-Gly-O. MS 

(ni/z):686.3[M/21+H]+. 1HNMR (Methanol-d4,400 MHz) 67 87 (d, J= 8.9Hz, 4H), 777 

-- 7.73 (i 2H), 7.49 7.45 (m, 2H). 7.31 (d, J = 8.9 Hz, 4H), 6.09 -- 6.03 (m. 2H), 3.78 (d, 

J ::::4.3 -Iz, 11H), 3.58- 3.32 (n, 21-1), 3.26 -- 3.04 (m, 211-1), 2.87 (s, 10H), 1.51 (s, 4H).  
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Example 120:2 

dihiydro-1H-nden-1yoxy~penysulfnypiperidin4-y)-6,13-dioxo-5,7,12,14

tetraazaoctadecanedianide 

H Cl 

NN N N 

N~W 0,. O 

H H N 

Example 120 N 

105411 The title compound is prepared from 4-[(tert-butoxvcarboni)aino]butanoic 

acid, tert-butyl piperidin-4-ylcarbanate, and INT-TE6.  

Scheme for the Synthesis of Diastereomeric Dimethylaminopiperidine Analogs: 

Example 121: 4-(f(LS,2S)-6-Ch1oro-4-cyano-2-(R)-3-dietylamino)piperidin-1

2,3-dihtydro-1H-inden-=1yvjoxy-N-26-(4-((1S2S)-6-chloro-4-cyan-2-[(R)-3

(diinethylamino)piperidin-1-vi-2,3-dihydro--IH-inden--ylfoxy)phenyvljsulfonmido)

10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18-tetraazakiexacosyllbenzenesilfonamiide 

N. N._ C NHBo-N.  

1 H Zn(NM, 
CI HO F'd(Pph) 4 OH 0 

P OWh,!D 0 NMVlP, 10C 
Br T HF, 40C OC,- NHoc 

d, - NStop B 
NT-13K / 0 H 

Step A C 

N- N 

TF A OCN--" 

H C2C2 .H DMF, 60 °C 

CI Step C CI Step 0 
INT- DMP2 INT-DMP3 

0 0 1

NG N N! I H N\ N J ) ON 

Ci H 0H H 
C 0 

Example 121 
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[0542] Step A: To a 25-nL round-bottom flask was added aminoindanol NT-8K (600 

mg, 1.61 mmol, 1 equiv), tert-butyl N-[2-(2-[2-[(4

hydroxybenzene)sulfonamido]ethoxyIethoxy)ethy]carbamate (736 mg, 1.82 mmol, 1.1 

equiv), PPh3 (629 mg, 2.40 mmol, 1.5 equiv), and TIF (3.7 mL). To the above was added 

DIAD (485 mg, 2.40 mmol, 1.50 equiv) slowly at 45 °C over 25 min. The resulting solution 

was stirred for 3 h at 45 °C and then concentrated under vacuum after diluting with CH2C2.  

The residue was applied onto a silica gel column with CH2Cl2/methanol (10:1) providing 

920 mg (75%) of tert-butyl N-[2-(2-[2-[(4-[[(IS2S)-4-bromo-6-chloro-2-[(3R)-3

(dimethylamino)piperidin-I-yl]-2,3-dihydro-IH-inden-1

yl]oxv]benzene)sulfonamido]ethoxy]ethoxy)ethy]carbamate (INT-DMP1) as yellow oil.  

[0543] Step B: To a To a 50-mL round-bottom flask purged and maintained with an 

inert atmosphere of nitrogen wasadded aribromide INT-DMPI (960 mg, 1.26 mmol, I 

equiv), Zn(CN)2 (82 mg, 0.55 equiv), NMP (10 mL), and Pd(PPh3). (147 mg, 0.13 mmol, 

0.1 equiv). The resulting solution was stirred overnight at 100 °C. The resulting solution 

was diluted with water and extractedwith3x 50 n. of ethyl acetate. The combined organic 

layers were dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum.  

The residue was applied onto a silica gel column with C-C12/methanol (10:1) providing 

600 mg (67%) of iert-butyl N-[2-(2-[2-[(4-[(IS,2S')-6-chloro-4-cyano-2-[(3R)-3

(dimethylamino)piperidin-1-yl]-2,3-dihvdro-IH-inden-I

yl]oxy]benzene)sufonamido]ethoxy]ethoxv)ethyllcarbamate (INT-DMP2) as ayellow oil.  

[0544] StepC: To aTo a 100-mL round-bottom flask was added Boc-amine INT-DMP2 

(600 mg, 0.85 mmol, I equiv), CH2C2 (5 mL), and trifluoroacetic acid (1 mL). The resulting 

slurry was stirred for 30 min at room temperature. The p-I value of the solution was adjusted 

to 9 with saturated aqueous sodium bicarbonate and extracted with 5 x 20 nL of CH2Cl2.  

The combined organic layers were dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a silica gel column with 

CH12C2/methanol (10:1) providing 470 mg (91%) of N-[2-[2-(2-aminoethoxy)ethoxy]ethi] 

-4-[[(1S,2S)-6-chloro-4-cy ano-2-[(3R)-3-(dimethylanino)piperidin-1-vl]-2,3-dihydro-IH

inden-1-yl]oxv]benzene-1-sulfonamide (INT-DMP3) as yellow oil.  
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105451 Step D: To a To a 25-mL round-bottom flask was added amine INT-DMP3 (470 

mg, 0.78 mmol, I equiv), DMF (2 mL), and 1,4-diisocyanatobutane (48 mg, 0.34 minmol, 

0.45 equiv). The resulting solution was stirred for 1 h at 60 °C. The crude product was 

purified by preparative HPLC.  

Exa e 4-([(IS2m)-6-Chloro-4-ean1o-2-[(R)-3-(dimethylaino)piperidin-1-yl]

2,3-dihtydro-1H-inden-=1-yvIoxy-N-26-(4-(1S2S)-6-choro-4-cyan-2-[R)-3

(dimecthylamino)pip~eridiin-1-yvl-2,3-d-ihy~dro-1HII-ind-en-1-y~lfoxy)pheyvljsulfonaimido)

10,17-dioxo-3,6,21.,24-tetraoxa-9,11,16,18-tetraazahexacosyllbenzenesuifonamide.  

[00216] The crude product was purified by Preparative HPLC with the following 

conditions: Column, XBridge Preparative C18 OBD Column, 19*150mm 5un mobile 

phase, Water (0.05% NI-40H) and ACN (hold 47.0% ACN in 10 min); Detector, UV 

254/220nm. This resulted in 275.9 mg (26%) of 3-[2-(2-[2-[(4-[[(1S,2S)-6-chloro-4-cyano

2-[(3R)-3-(dimethvlamino) piperidin-1-yl]-2,3-dihdro-1H-inden-1

ylloxylbenzene)sulfonamido]ethox]ethoxy) ethyl]-1-1-[14-(2-(2-[-[(4-[[1(1S,2S)-6-chloro

4-cy ano-2-[(3R)-3-(dimethylamino)piperidin-I-y]-2,3-dihydro-I1H-inden-1

yl]oxv]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbanoyl]amino)buty]urea as awhite 

solid. MS (rnz): 1353.7 [M+H]'. iH NMR (Methanol-d4, 300 MHz) 6 7.89 --- 7.78 (in, 

41-1), 7.72 (d, J= 2.0 Hz, 211), 7.50 -- 7.42 (m, 2H), 7.37 -- 7.26 (n, 41-1), 5.99 (d,J:= 5.9 

Hz, 2H), 367 - 3.42 (m, 18H), 3.40 - 3.21 (in, 51), 3.14 - 297 (m, 12H), 2.86 (d, J= 11.1 

Hz, 2H). 2.35 - 222 (m, 21H), 2.15 (s, 16H), 1.93 (d.J= 11.8 Hz, 2H), 1.77 (d,J= 13.4 

Hz, 21-), 1.60 --- 1.39 (m, 6H), 1.29 -- 1.13 (m, 311).  

E xam 1 22: 4-([(1S,2S)-6-Chloro-4-cyano-2-[(S)-3-(dimethylainino)piperidin-1-yll

2,3-dihydro-H-inde-1-yloxy)-N-[26-(4-((1S,2S)-6-chlor-4-cyano-2-[(S)-3

(dinethylamino)piperidin-1-yl]-2,3-dilvdro-11-indei-1-ylJoxy)phenylsufoanido)

10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18-tetraazakexacosylbenzenesulftonanide 
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105461 The title compound was prepared in the same manner as Example 121, beginning 

with the enantiomer (S)-NN-dimethylpiperidin-3-amine. The crude product was purified by 

preparative HPLC with the following conditions: Column, XBridge Shield RP18 OBD 

Column, sum, 19*150mm; mobile phase, water (0.05%NH40H) and ACN (42.0% ACN up 

to 56.0% in 10 min); Detector, UV 254 nim This resulted in 93.7 mg (56%) of the title 

compound as a white solid. MS (mz):1353 [M+H] H NMR (Methanol-d4. 400 MHz) 6 

7.91 - 7.83 (m 4H), 7.76 (d, J= 1.9 Hz, 2H), 7.52 - 7.47 (m 2H), 7.38- 7.29 (m. 4H), 6.05 

(d, J= 5.9 Hz, 2-). 3.75 (td, J= 7.9, 5.9 Iz, 21-1), 3.61 - 3.46 (m 181-1), 3.28 (d, J= 5.4 Hz, 

3H), 3.20 - 301 (m, 13H), 2.91 (s, 2H), 2.76 (d, J= 11.3 1-z, 2H), 2.62 (s, 12H), 2.50 (d, J 

= 11.0 Hz, 2H), 2.42 (d, J = 10.8 Hz, 2H), I.94 (s, 2H), 1.79 (d, J = 12.8 Hz, 2H), 1.56 (s, 

4H),1.51 --- 1.43 (m. 41-1).  

Scheme for the Synthesis of Example 123: 

Exam le123:4-(I(S,2S)-6-Chloro-4-cyano-2-(piperazin--yl)-2,3-dihydro-1H-inden-1

ylJoxy)-V-[1-(20-14-4-((1S,2S)-6-cIloro-4-cyano-2-(piperazin-1-yI)-2,3-dihydro-1H

inden-1-yloAy)phenvlsulfrnamideJpiperidi-1-yl)-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyllpiperidin-4-pl)benzenesulfonamide 
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H 

[0547] Step A: 4-([(IS,2S)-6-Chloro-4-cyano-2-[4-(2,2,2-trifluoroacetyl)piperazin-1

yl1]-2,3-dihydro-II-inden-1-y1]oxv)-N-(piperidin-4-yi)benzenesulfonamide (INT-SLC5, 

164 mg, 0.27 mmoil), 2-(2-azidoethoxy)ethyl 4-methylbenzenesulfonate (91.3 mg, 0.32 

mmol, 1.2 equiv), and potassium carbonate (110 mg 0.80 mrnol, 3 equiv) were suspended 

in acetonitrile (2.5 mL) and the mixture stirred for 46 h at 50 °C. The reaction mixture was 

concentrated under vacuum and the residue was applied on silica gel column 

dichloromethane/methanol (0-10%) providing 112 mg (58%) of N-(1-[2-(2

azidoethoxy)ethvilpiperidin-4-yl)-4-([(IS,2S)-6-chloro-4-cvano-2-[4-(2,2,2

trifluoroacetyl)piperazin-1-yl]-2,3-dihydro-1I-inden-1-l]oxy)benzenesulfonamide was 

collected as a white solid. MS (ml): 725.2 [M+1]' 

[05481 Step B: Platinum on carbon 5 wt. % (25 mg) was added to a solution of INT

SLC9 (63 mg 0.087 mmol) in ethyl acetate (2 mL). Three vacuum/hydrogen cycles were 

performed and the reaction mixture stirred under hydrogen (I atm) for 2 h at room 

temperature. The reaction mixture was diluted with ethyl acetate and filtered through 0.2 

tm Acrodisc@8 filter. The filtrates were concentrated under vacuum providing 55 mg of 

crude N-(1-[2-(2-aminoethoxy)ethyl]piperidin-4-yl)-4-([(1S,2S)-6-chlioro-4-cyano-2-[4
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(2,2,2-trifluoroaceti)piperazin-1-yl]-2,3-dihydro-1H-inden-1-yloxv)benzenesulfonamide 

product (INT-SLC10) as white solid. MS (m/z): 699.3 [M+H' 

[0549] Step C: Solution of 1,4-diisocyanatobutane (4.3 mg, 0.031 mmiol, 0.39 equiv) in 

dichloromethane (0.1 m) was added to a solution of amine INT-SLC10 (55 mg, 0.079 

mmol)indichioromethane(2mL)followed by triethylamine (10 pL, 0.078 mmol). The 

reaction mixture stirred for 3 h at room temperature and concentrated under vacuum. The 

residue was applied onto a silica gel column gradient wash with dichloromethane/rnethanol 

(0-20%) followed by dichloromethane/'methanol/triethvamine (80:20:2.5) providing 38 mg 

(80%) of 4-([(1S,2S)-6-chloro-4-cyano-2-[4-(2,2,2-trifluoroacetyi)piperazin-1-vl]-2,3

dihvdro-1H-inden-1-i]oxy)-N-[1-(20-[4-([4-([(iS,2S)-6-chloro-4-cyano2-[4-(2,2.2

trifluoroacetyI)piperazin-1-vil-2,3-dihydro-1H-inden-1

yl!ox)phenyl]sulfonamido)piperidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)piperidin-4-yIbenzenesulfonamide as a white solid. MS (m/z): 770.0 

[M/2+H]'-.  

105501 Step D: Aqueous sodiumhydroxide (3 M, 24 pL, 0.07 mmol, 3 equiv) was added 

to a solution of dimer from Step C (37 mg, 0.024 mimol) in tetrahydrofuranmethano 

(0.5:0.05 mL). The reaction mixture stirred for 1.5 h at room temperature and then quenched 

with trifluoroacetic acid (50 L) at 0 °C. The mixture was concentrated under vacuum and 

the residue purified by reverse phase chromatography to yield 4-([(1S,2)-6-Chloro-4

cyano-2-(piperazin--y )-2,3-dihydro-1H-inden-1-ylfoxy)-N[1-(20-[4-([4-([(1,2%)-6

chiloro-4-cyano-2-(piperazin-1-yl,)-2,3-dihiydro-1H-inden-1

yIloxy9)phteiylsulfoiniideJpiperidi-1-y)-7,14-dioxo-3,18-doxa-6,8,13,15

IetraazaicosJl]piperidin-4-yIfl)benizeiesulfoiianide (Example 123).  

Representative Scheme for the Synthesis ofN-Acylsulfonamide Dimer Products: 

Example 124: N,NJ-Bis(4(1S2S)-6-chloro-4-cyano-2-(piperazin-1-yl-2,3-ihydro

IH-inden-1-vloxy)phtenyllsulfonyl)-6,13-dioxo5,7,2,14-tetraazaoctadecanediamide 
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105511 Step A: The thoether intermediate INT-TE6 is deprotected by treatment with a 

protic acid such as trifluoroacetic acid or HCI.  

[0552] Step B: The secondary amine of INTNAl is protected as atrifluroacetamide by 

treatment with ethyl trifluoroacetate in the presence of a base such as triethylanine or 

pyridine.  

[0553] Step C: The sulfonyl chloride INT-NA3 is obtained by oxidative chlorination 

with NCS or chlorine gas.  

105541 StepD: Treatment of the sulfonl chloride with in ammonia equivalent through 

addition of ammonia in methanol or ammonium hydroxide yields sulfonamide INT-NA4.  

[0555] Step E: The N-acylsulfonanide is obtained through standard coupling 

conditions with the carboxylic acid using reagents including EDC, DCC, CDI, HATU, and 

the like, or alternatively, through reactions with acid chlorides, all in the presence of a 

suitable base such as triethylamine or pyridine.  

[05561 Step F: The Boc-intermediate INT-NA5 is deprotected by treatment with a 

protic acid such as trifluoroacetic acid or 1-Cl.  

[0557] Step G: Reaction of the amine INT-NA5 with a dual functional reagent such as 

1,4-diisocvanatobutane yields the dimer product from which protecting groups are removed 
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through treatment with appropriate reagents (such as 3 M sodium hydroxide in methanol) to 

provide the final dimer product.  

Example 125: N-([4-([(S,2)-6-chloro-4-cyaio-2-(piperazin-1-vl)-2,3-dihiydro-1H

indeii-1-ylJoxy)phenylsulfony4)-1-I16-(4-[([4-([(S,2S)-6-chitoro-4-cyaio-2-(piperazin-1

yI)-2,3-dihydro-lH-iden--yloxy)phenylsilfoyl)carbanoylJpieridin-yI)-5,12

dioxo-4,6,11,13-tetraazahexadecyllpiperidine-4-carboxamnide 

i-I 
N 

N 

NH H H 

Ci N N' 

Example125 N , 

N

H 

Representative Scheme for Synthesis of Piperazine Dimer Products: 

Exam e126:4-([(IS,2S)-6-Chloro-4-cyano-2-(1,4-diazepan-1-vI-2,3-dihydro-HI

inden-1-yIox)-N(S)-1-(20[(S)3-[4-((iS,2S)-6-choro4cyano-2-(,4-diazepan-1

yl)-2,3-dihydro-1H-inden-1-vloAxy)phteivljsulfrnmamido)pyrrolidi-1-yJl-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yllbenzenesulfoinainide 
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Example 126 

[0558] Step A: As described previously in this work, epoxide INT-17B is reacted with 

Boc-homopiperazine in CH3CN at elevated temperature. The resulting mixture is 

concentrated under vacuum and purified on a silica gel column to provide the aminoindanol 

INT-I8AA.  

[0559] Step B: Aminoindanol INT-18AA (1 equiv) and the thiophenol are mixed in 

tetrahydrofuran (0.2 M), heating to 40 °C. To this slurry is added PPh3 (2 equiv) and DIAD 

(1.5 equiv). Upon completion of the reaction (LCMS or TLC), the resulting mixture is 

concentrated under vacuum and purified on a silica gel column to provide ether INT-18AB.  

[05601 Step C: Aminoindanol INT-18AB (1 equiv), Zn(CN)2 (0.60 equiv), Pd(PPh3)4 

(0.10 equiv), andNMP (0.4 M) are combinedat95 °C. Upon completion, the reaction slurry 

is cooled and extracted with 3 x ethyl acetate. The combined organic layers are washed with 

3 x brine, dried over anhydrous sodium sulfate, filtered, and concentrated. The residue is 

purified on a silica gel column providing the 4-cyano substituted aminoindanol INT-I8AC.  

[0561] Step D: Thioether INT-I8AC (1 equiv) and acetic acid and water (9:1) are 

combined in a flask followed by the addition of N-chlorosuccinimide (NCS, 5 equiv) in 

several batches. Upon completion, the resulting slurry is concentrated under vacuum and 

diluted with 1120. The resulting solution is extracted with of ethyl acetate and the organic 

layers combined and washed with 3 x H20 and I x brine. The mixture is dried over 
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anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue Is purified 

on a silica gel column to provide the sulfonyl chloride INT-I8AD.  

[0562] Step E: Amine dimer INT-SD4 is slurried in CH3CN and water (added as 

necessary for solubility) followed by the addition of sulfonyl chloride INT-I8AD and 

diisopropylethylamine. The reaction mixture is agitated until completion (as determined by 

TLC or LCMS) and concentrated under vacuum. The residue is diluted in CI-12C2 and 

washedwith 2 x I M NaHSO4 and brine, dried over anhdrous sodium sulfate filtered, and 

concentrated under vacuum. The residue is purified on a silica gel column providing the 

Boc-protected dimer product. Subsequently, the material is treated with trifluoracetic acid 

in CH2C2 to remove the protecting groups and the resulting mixture purified by reverse 

phase preparative HPLC.  

10563] The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge Shield RP18 OBD Column, 5um, 19*150mm; mobile phase, 

water (0.05%TFA) and ACN (13.0% ACN up to 36.0% in 8 min); Detector, UV 254 nm.  

This resulted in 188 mg (69%) of the title compound as a white solid. MS (mnz): 1345.65 

IM+H]. 1 NMR (Methanol-d4, 400M I)Hz) 6 77.94 (d,. 8.6 Hz, 2H), 7.80 (d, J= 1.9 Hz, 

IH), 7.51 (d, J= 1.7 Hz, IH), 7.39 (dJ= 8.8 Hz, 2H), 6.09 (d, J= 5.9 Hz, H), 400(q,= 

7.4 Hz, 2H), 3.78 (t, J= 4.9 Hz, 2H), 3.56 (t, J= 5.3 Hz, 2H), 3.50 -- 3.36 (m, 2H), 3.33 

3.23 (in, 211), 3.20 --- 3.05 (in, 51-), 2.95 (t,J::::6.0-z, 211), 2.37 (s, 11-),2.04(dd,J=: 10.1, 

4.0 z, 311),1.52 (s, 211).  

[0564] 

E xample 127: 4-([(1SV,2S)-6-Chiloro-4-cyanto-2-(1,4-diazepan-1-yl )-2,3-dihlydro-1

inden-I-loy)-N-[(R)--(20-[(R)-3-([4-([(IS,2S)-6-chloro-4-cyano-2-(I,4-diazepan-1

yI)-2,3-dihydro-IH-inden-1-ylloxy)phenyljsulfonanido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-ylfbenzeiesulftanide;bis(trfluoroacetic 

acid) 

H 

32TF 

O r- O 1 -CN 

NH N O l O 

Cl Example 127 

N-
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105651 The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19 mm*250 mm, :5 pm 

mobile phase, water (0.05% TFA) and ACN (24.0% ACN up to 42.0% in 9 min); Detector, 

UV 254 nm. This resulted in 128.3 mg (70%) of the title compound as a white solid. MS 

(m/z):1348[M+H]*. 'H NMR(Miethinol-d4,300 MHz). 57.89(dJ:= 8.8 Hz,2-),7.75(d, 

!:= 1.91Hz, I H), 7.46(s, 1H), 7.34(dJ=: 8.8lHz, 2H),6.03 (dJ= 5.8Hz, 1H), 4.87- 4.77 

(m, IH), 4.00 - 3.89 (m, 2H), 3.73 (t, J= 4.9 Hz, 2H), 3.52 (t, J= 5.2 Hz, 2H), 3.43 - 3.31 

(m, 3H), 3.28 3.01 (m, 6H), 2.89 (t, J= 6.0 Hz, 2H), 2.04 - 1.94 (n, 3H), 1.47 (s, 2H).  

Example 128:4-((12S)-6Choro-4-cyano-2-4-ehy1,4-diazepa-1)-2,3

diihydro-1H-inden-1-ylfox)-NI-(S)-1-(20-(S)-3-(4-([(1S,2S9)-6-cioro-4-cyano-2-(4

methy-1,4-dliazepan-1-y1)-2,3-dihtydro-IH-inden-1

yljoxy)phienyl~sulfornamnido)pyrrolidin-1-yI]-714-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yllbenzenesulfornamide 

N 

0 0 /-CN 
\, J 

CJExample 128 N 

N 

Ex ample 129:4-((1,2S)-6-Cloro-4-cyano-2-4-mehl-,4-diazepan--l)-2,3

dihtydro-1H-inden-1-ylfoxy)-N-/(R)-1-(20-(R)-3-(/4-(I(1S,2S)-6-chloro-4-cyano-2-4-= 

methy-1,4-dliazepan-1-yl)-2,3-dihtydro-IH-inden-1

yljoxy)phienyl~sulfornamnido)pyrrolidin-1-yI]-714-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pvrrolidin-3-vllbenzenesulfinanide.  

N-N 

3 2 
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Example 129 L 
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E xampleB130: 4-(1S,2S)-2-[(IS,4S)-2,5-Diazabicclo[2.2.lheptan-2-yvl-6-chloro-4

yano-2,3-diydro-1H~inden-1yloxy)i-N-[(S)-1-(20-[J(S)-3-([4-(j(IS,2S)-2-(1S,4S)-2,5

diazabicyclol2.2.l]heptan-2-yJ]-6-chlor-4-cyano-2,3-dihydro-H-inden-1

yloxy)phienylsulfoniamido)yrrolidi-1-l-vI7,14-dioxo-3,18-diox-6,8,13,15

tetraazaicosyl)pyrrolidiii-3-ylJbenzeiiesilfiiaimide; his(trifluoroacetic acid) 

H 

N N ON..' N O G O H 

NC 

N-H Hoo 
000 

CI Example130 

H 

10566] The crude product was purified by Preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 10 pm, 19*250 nn; mobile 

phase, water (0.05% TFA) and ACN (23.0% ACN up to 41.0% in 8 min); Detector, UV 254 

nm. This resulted in 209 mg (51%) of the title compound as a white solid. MS (mz): 1343 

[M+H]- . 'HNMR(Methanol-d4 400 MHz) 5 7.96- 7.88 (n, 4H), 776 (d,J= 1.9Hz, 2H), 

7.40 - 7.32 (m,6H),6.05(d,J=6.9Hz,2H),4.27(s,2H),3.99(s,4H),3.91- 3.80(m4H), 

3.75 (t, J= 5.0 Hz, 6H), 3.64 -- 3.40 (in,141-1), 3.21 (dd J= 11.5, 2.4 z, 6H), 3.15 -- 3.01 

(m, 101), 295 - 2.87 (m,211), 2.47 - 2.07 (m, 41H) 2.01 (s. 21H),1.85 (d,J=: 11.6 Hz, 21-1), 

1.49 (s, 4H).  

E xam l131:4-((1S2S)2-(IS,4S-2,5-Diazaiylo2.2.1]heptan-2-ylf-6-choro-4

cyao-2,3-diydro-IH-inden-1-ylJoxy)-N-(R)-1-(20-(R)-3-(4-([(S,2S)-2-(IS,4S)-2,5

diazabicyclo2.2.l]heptan-2-yl-6-chloro-4-cyano-2,3-dihydro-IH-inden-1

yljox)penylsulfoniaido)prrolidin--yl-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yljhenzenesulfonanide;bis(trifluoroaceticacid) 

H 

0 H H O -cN 0 

C Example 131 H H 

[0567] The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 10 m, 19 mm X 250 mm; 
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mobile phase, water (0.05% TFA) and ACN (23.0% ACN up to 41.0% in 8 min); Detector, 

UV 254 nm. This resulted in 288.8 mg (63%) of the title compound as a white solid. MS 

(m/z): 1343[M+H]. HNMR(Methanol-d,I4001MHz,)67.96-7.88(n,4H),7.77(d, J 

= 1.8 Hz, 2H), 7.40- 7.32 (in, 6H), 6.06 (d, J = 6.9 Hz, 2H), 4.30 4.25 (in, 2H). 3.99 (s, 

211), 3.93 -- 3.81 (i, 51-1), 3.75 (t,J:= 5.0 Hz, 711), 3.65 - 3.36 (in, 161-1), 3.21 (ddJ= 11.6, 

2.4 Hz, 41), 3.15 - 3.01 (m, 101), 2.97 - 2.89 (m, 2H), 2.49 - 2.06 (n 4H), 2.00 (s, 2H), 

186 (d, J= 11.3 Hz, 2H), 1.49 (s,44H).  

Exam e132:4-([(IS,2S)-6-ChIoro-4-cyano-2-[(R)-3-metylpiperazin-1-yl]-2 ,3

dihydro-Hiden--yl~oxy()--(1(20-[(S-3-[4-IS,2S)-6-chloro-4-cyano-2-(R)-3

methylpiperazin-1-ylJ-2,3-dihydro-1H-inden1-yvlloxy)phenylJsulftonamido)pyrrolidin-1

yj-7.,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-ylbenzenesulfonamide; 

his(trifluoroacetic acid) 

NC 

NN H 

[-0568] The crude product was purified by Preparative HPLC with the following 

conditions: Column, XBridge Shield RP18 OBD Colunn 5um,19*150mm; mobile phase, 

water (0.05% TFA) and ACN (12%/' ACN up to 38%" in 8 miin);- Detector, UV 220 nmi. This 

resulted in 180.1 mg (59%) of the title compound as a white solid. MIS (rdzl): 1347.7 

[M+H]*'. IHNMR (Methanol-d4,-'300NMHz,)6S7.93 -- 7.83 (m, 4H), 7.75 (d, J= 1.9 Hz,!2H), 

7.43 '(d, J= :1.81 Hz, 2H-), 7.3'8 -7.29 (m, 4H-),6.12 - 6.03 (mi, 2HI), 3.96 (s, 2H-),3.74 (q, J=

6.6, 5.1 Hz, 10H), 3.51 (t,, J= 5.2 Hz, 4H), 3.43- 3.27 (my,16H4),3.19- 2.97 (mI1H), 263 

(t, J= 10.8 Hz, 2H), 2.41 -2.27 (m-,3H), 2.00 (s, 1H), 1.4l7(s, 4H), 1.27 (d,,J= 6.6 Hz, 6H).  

E xamle13 4-([(IS,2S)-6-Chloro-4-cyatno-2-[(R)-3-miethy~lpip~erazini-1-yl]-2,3

dihydiro-1H-iniden-1I-yloxy)-NV-[(R)-1-(20-[(Rl)-3 -([4-([(1SV,2SI)-6-chlo~ro-4-cyaniio-2-[(R)

-3-methvipiperazint-1-yl]-2,3-dihydro-1H-intdent-1-yloxy)phenyllsulfo~tnmido,)pyvrro)idiin

y~lbenzenesulffonamide;. his(trifuoroacetic acid) 
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H 
N 

•2 TFA 

NC OO O HOHf C 

Cl Example 133 

H 

[0569] The crude product was purified bypreparative HPLC with the following 

conditions: Column.XBridge Preparative OBD C18 Column, 19*250mm, 5 pm;mobile 

phase, water (0.05% TFA) and ACN (25% ACN up to40% in 9 min); Detector, UV 220 nm.  

This resulted in 218.9 mg (54%) of the title compound as awhite solid. MS (mnz): 1348 

[M+H]+I.ijH NMR (Methnol-d4 300MHz)7.88 (, J=8.8Hz, 4H)7.75(, J=19 Hz 

2H).7.47 - 7.40 (m,2H), 7.38 - 7.29 (m, 4H-)608(dJ= 6.0Hz, 2H-)3.74 (q,.J= 6.8, 5.2 

Hz, 8H), 3.51 (t, J= 5.2 Hz,7H), 3.43-- 3.27 (m,I10H), 3.19 -2.97(mn21H), 2.63 (ti= 

11.2-Hz, 2H-), 2.34 (dd, J= 12.6.10.2I-Hz, 2H),2.00(s(, OH), 1.47 (s, 4H-), 1.27 (d, J= 6.6 

E example 134:E4-((1S,2S)-6-Choro-4-cyano-2-(S)-3-mnethypiperazin1-v1y-2,3

dihydro-Jf--inden--lfox)-N[(S)--(20-(S)-3-(4-((IS,2S)-6-chloro-4-cano--2-(S)-3

methypierazi--y-2,3-diydro-1H-inden--yIox)phenysufonamiido)pyrroidin-1

y1I-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl~benzenesulffnmide; 

his(trifluoroacetic acid) 

HH 

00 O N 

NC 
NO 

Cl Example 134 \ 

[0570] The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge Shieldri18 OBD Column, 5pm,19*150mm, mobilephase, 

aewater (0.05% TFA) n Cd ACN (12.0% ACN up to 38.0% in 8 mm) Detector, UV 220 nm.  

This resulted in 257.5 mg (51%) of the title compound as a white solid. MS (mIz): 1346 

IM+1-. IH NMR (Methanol-d4. 400 MHz) 6 7.97- 7.89 (, H),780 (d, = 1.8 Hz, 2H), 

7.53 -- 7-78(in2H,7.42---7.34 (mn,4H),6.108(dJ= 5.9 Hz, 2H),4.01(s,2H),3.86-3.71 

(i, 10H), 3.56 (t, J= 5.3 Hz,5H), . -3-3.40(i, IH), 3.24 - 3.05 (in, 141H), 2.67-- 2.56 
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(in, 21-1) 2.49 (dd, J= 12.8, 10.2 Hz, 211). 2.36 (s, 211). 2.02 (s, 211). 1.52 (s 41-1),1.29 (d,,J 

= 6.6 Hz, 61H).  

Example 135: 4-((1S,2S)-6-ChIoro-4-cyao-2-(S)-3-methypiperzin1y]-2,3

dihyrro-1H-inden-1-yloxy)-N-[(R)-1-(20-[(R)-3-([4-([(S,2S)-6-chloro-4-cyano-2-[(S)

3-mthypperazin1-y-2,3-dihydro-H-inden1-yI~oy)phenyJsufonamrido)pyrroidin

1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3

ylbenzeiesulfoinamide; his(trifluoroacetic acid 

H 
/N 

-2 TFA ri 

-CN 

NCH 

H H 

NC\l 0 N, 
Cl Example 135 

H 

[0571] The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 19*250 mm, 5 pm; mobile 

phase, water (0.05% TFA) and ACN (25.0% ACN up to 43.0% in 9 min); Detector, UV 254 

nm. This resulted in 226.5 mg (44%) of the title compound as white solid. MS (m z): 1346 

[M+H]K' IHNMR(Methanol-d4,400 MHz)ao7.97 - 7.89 (m, 4H), 7.80 (d, J= 1.9 Hz, 2H), 

7.53- 7.48(m,21-),7.42-- 7.34(n,4-),6.10(d,J:= 5.9fHz,2H-),4.01(s,21-H),3.86 --- 3.74 

(m,101), 3.56 (t, J:= 5.3 Hz, 4H), 3.44 - 3.34 (in, 1611), 3.24 - 3.06 (n 14H), 2.68 - 2.56 

(m, 2H) 1254 -2.43 (m, 2H), 2.36 (s, 2H), 2.01 (s. 2H), I151 (d, J= 5.9 Hz, 4H), 1.29 (d.,J 

= 6.6 Hz, 6H).  

E xam le136:4[(1S2S6-Cloro-4-yano-2(S,R)-35-diethylpiperazin-1-y-2,3

dihtydro-1H-inden-1-ylox)-N-(S)-1-(20-(S)-3-(44-([(S,S)-6-chtloro-4-cyano-2

[(3S,5R)--3,5-dimethlp~ljiperaz-in-1-yl]-2,3-dihyde-ro-1-intdeni-1

yl~ox)phenylsulfonamnido)prrolidin--yl-7,4-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-ylhenzenesulfonanide; his(trifluoroacetic acid 
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H 
N 

2 TFA CI 
0 O 0 CN 

-
0

N H HH 

NCN HC H 00# 

'CI Example"136 

H 

[0572] The crude product was purified by preparative HPLC with the following 

conditions: Column, XBridge C18 OBD Preparative Column, 10 im, 19*250 mm; mobile 

phase, water (0.05% TFA) and ACN (25% ACN up to 43% in 8 min); Detector, UV 254 nm.  

This resulted in 254 mg (84%) of the title compound as a white solid. MS (nz): 1376 

[M+H]. IHNMR(Methanol-d4,300 MHz)§7.88(d,,J=8.7Hz,4H),7.76(d,.J=1.9Hz, 

21-1) 7.45 (s, 21-1), 7.33 (d, J:::: 8.9 -z, 41-), 6.07 (d, J= 6.0 Hz, 2H), 3.96 (s, 3H), 3.74 (dt, J 

= 9.6, 5.6 Hz, 10H), 3.51 (t,J= 5.2- Hz, 4H), 3.41 - 3.28 (in, 1411), 3.20 - 3.07 (n, 12H), 

2.30(dt,J=28.3,11.9Hz,5H),1.99 (s,3H),1.47(s.4H),1.25 (dd,J= 9.3,6.6Hz,13H).  

Exam ple 137: 4-([(1S,2S)-6-Chloro-4-cyano-2-[(3S,5R)-3,5-dinethylpiperazin-1-yll-2,3

dihydro-lH-nden--yloxy)-N-(R)-1-20-(R)-3-([44-([(S2S-6-cloro-4-cyanio-2

/(3S,5R)-3,5-dimethylpiperazin-1=-vl-2,3-dihydr-1H-inden-1

ylfoxy)phenyvlsulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetriazaicosvl)pyrrolidin-3-yf1benzenesulftmnamide; bis(trifluoroacetic acid) 

H 
N 

2 TFA CI 
N O0 CN 

H H s 

0N H 

NC\ ( O0N 
CI Example 137 

N 
Ih, 

[0573] The crude product was purified by preparative HPLC with the following 

conditions: Column. XBridge Shield RP18 OBD Column, 5 um, 19*150mm; mobile phase, 

water (0.05% TFA) and ACN (13% ACN up to 40% in 8 min); Detector, UV 220 nm. This 

resulted in 171 mg (42%) of the title compound as a white solid. M S (in1.6): 1375.6 [M 1 

H NMR- (Methanol-d4, 300 MHz) 6 7.88 (dJ= 8.7 Hz,z4H), 7.76 (d, J= 1.8 Hz, 2H), 746 

(d, J= 1.8 Hz, 2H), 7.38 -- 7.29 (m, 4H), 6.07 (d, J= 5.9 Hz, 2H), 3.96 (s, 2H), 3.74 (dt, J= 

9.9,5.6 Hz, 101-1), 3.51 (It, J 5.2 Hz, 51-),3.41- 3.28(m, L31-1).3.20 -- 3.06 (m, 131-1), 2.30 

328



WO 2018/129552 PCT/US2018/013020 

(dt, J= 27.3, 11.9 Hz, 61-1), 1.97 (s, 21-1), 1.48 (d, J:= 5.3 Hz, 4H), 1.25 (dd, J= 9.7, 6.6 Hz, 

13H).  

Example 138: 4-(I(IS,2)-6-Chloro-4-cvano-2-(piperazi1I-l)-2,3-dihydr-1H-inden-1

y1Ioxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3

d/ihvdro-1H-indein-1-Iloxy)phienylsulfonanid)--.oxopiperidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)-2-oxopiperidin-3-yllbenzenesulfnanide 

H 
N 

N ~N O'-y N,'r ''N 

N H HH O 

Exarnple 138 N 
\ ) 

N 

Examile 139:4-([(IS.2S)-6-Chloro-4-cyano-2-(piperazin--y)-2,3-dihydro-I H-inden-

ylJoxy)-NI-[-(20I-3-(14-([(IS,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2.3-dihydro-1H

inden-1-ylloxy)phenvl sulfonamido)-2-oxoazepan-1-y/-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicotsyl)-2-oxoazepan-3-yIfbenzenesulfornanide 

H 

N

N N N CN N N -N 

H H H 

Example 139 N 

IN 
H 

Scheme for the Synthesis of Cyclohexyl Core Dimer Products: 

Example 140: 4-((1S,2S)-6-Chloro-4-cy4anyo-2-(piperazin-1-yl)-2,3-dihydro-iH-inden-1

ylloxy)-N-[2-(2-[2-(3-[(1s,4s)-4-(3-[242-[2-([4-([(S,2S)-6-chloro-4-cyaio-2-(piperazin

1-yl)-2,.3-dihydro-1H-inden-1
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yfIoxy)phenyvIsulfonamido)ethoxvIethoxv)ethlvIlureido)cyclohexvylureido)ethoxylethoxy 

)ethyllbenzen esulfobinamide 

Boc 

N~~ Of O'N 

H2N 
0 0 0 

eC 

l1 DMF 

NC' "N 2. TFA, CH2C2 

H INT-M5E 

,N 

N 4 0 NC H 0 H2 
Ci O N NO N 

H H 

0 
Example 140 

N 
H 

[0574] Step 1: The amine 1NT-M5E is treated with disuccininidyl carbonate (DSC) or 

similar activating agent (others including 1,1'-carbonldilimidazole, p

nitrophenylchloroformate, etc) in DMF, followed by addition of the desired diamine, with 

(is,4s)-cyclohexane-1.4-diamine shown. Bis(2.5-dioxopynolidin-1-vl)carbonate (85 mg, 

0.33 mmol, 1.1 eq) and tert-butyl 4-((1S,2S)-2-(4-(N-(2-(2-(2

aminoethoxy)eihoxy)ethvl)sulfamoyi)phenoxy)-4-chloro-6-cyano-2,3-dihydro-1H-inden

I-yl)piperazine--carboxylate (200 mg, 0.3 mmoi) were stirred inDMF (1 mL) for 1.5 hours 

before a solution of (1s,4s)-cyclohexane-1,4-diamine (15.5 mg, 0.135 mmol, 0.45 eq) in 

DMF (0.2 mL) was added. The mixture was stirred for 2 h at 60 °C. LCMS showed 

significant amount of monourea side-product, example 155. TheDMFwasremovedunder 

vacuum, residue dissolved in4:1 MeCN: H20, filtered, and purified by prep-HPLC with the 

following conditions: Column, Atantis Prep T3 OBD, 50*250 mm, 10 um; mobile phase, 

water (0.1% TFA) and C-3CN (25.0% CH3CN up to 80.0% in 60 min); Detector, UV 214 

nm. Product eluted ~ 62% MeCN. Boc-protected cyclohexyl diamine product: 143 ng 

(61%); LCMS: ret time 3.3min. MS (m/z): [M/2+H]+747.4. The product was deprotected 

in the following step.  

[0575] Step 2: The product was deprotected under acidic conditions yielding Example 

140. LCMS: rettime 2.40 min, [M/2+H1-]647.3. iHNMR(Methanol-d4,.400MHz)a7.86 

;;V)
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(d, J= 9.0 Hz, 4H), 7.76 (d, J= 1.9 I-Iz, 21-), 7.45 (d, J:::: 1.2 Iz, 21-1), 7.31 (d, J= 9.0 Hz, 

4H), 6.06 (d,J:::: 6.2 Hz, 21H), 3.79 - 3.67 (rn, 1H), 3.62 - 3.44 (m, 22H), 3.33 (s, 3H), 3.22 

(t, = 5.1 Hz, 8H), 3.05 (t, J= 5.5 Hz, 4H), 2.85 (dJ= 14.3 Hz, 5H), 1.70 - 1.46 (n 4H) 

Example 141: 4-([(iS,2S)-6-ChIoro-4-cyaio-2-(piperazin--yl)-2,3-dihydro-1I-inden-1

yloxy)-N-[2-(2-12-(3-[(1r,4r)-4-(3-[2-(2-12-4-[(1S,2)-6-chIloro-4-cyano-2-(piperazin

1-y)-2,3-dihydro-1H-iiden-1

ylJoxy)phenyllsulfiamido)ethoxyJethoxy)ethyllureido)cycloltexyllureido)etoxyetoxy 

)eIhy1Ibenzenesulfonainde.  

H 

/N 

N 

O 
O/f H H 

N ON N.Cl 
NC- N H CN 

0 ~ ~N 
H H 

Example 141 N-11 

-N) 
H 

The title compound was prepared from (r,4r)-cyclohexane-1,4-diamine and INT-M5E 

through the route to prepare Example 140. LCMS: ret time 2.37 min. MSi(in): 

[M/2+H]- 647.3. 'HNMR(Methanol-d4,400MHz)67.91- 7.82(in,.4H), 7.76(d,1=1.9 

Hz, 2H), 7.46 (d, J= 1.2 Hz, 2H), 7.38 -- 7.23 (m, 4H), 6.07 (d,,J= 6.1 Hz, 2H), 3.80 

3.66 (m, 211), 3.61 --- 3.44 (m, 18H), 3.36 (dd, J:= 16.7, 8.0 iz, 411), 3.24 (dt, J= 15.3. 5.4 

Hz, 131H), 3.12 (dd, J= 16.6, 8.1 Hz, 2H), 3.05 (t, J::: 5.5 iz, 41). 2.86 (qd, J= 13.0, 7.9 

Hz, 8H), 1.88 (, J= 6.3 Hz, 4H), 1.21 (dd, J= 10.9, 9.2 Hz, 4H).  

Example 142: 4-([(iS,2S)-6-ChIoro-4-cyao-2-(piperazin--yl)-2,3-dihydro-1I-inden-1

yl~oxy)-N-[(R-1-(I8-[(R)-3-([4((S,2S)-6-choro-4-yan-2-(piperazin-1-yl)-2,3

dihydro-1H-inden-1-ylloxj)phlenvllsulfotnamido)pyrrolidin-1-yl]-6,13,18-trioxo

5.7,12,14-tetraazaoctadecanoyI)pyrrolidin-3-ylbenzeiiesuIfornamide 
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Cl, N 

HN--I 

N N -/

0OHH 
0 HExample 142 

NC Cl 

[0576] The title compound is prepared through the sequence employed in preparation of 

Example 116, but beginning with Boc-4-aminobutyric acid and i-Boc-(R)-3

aminopyrrolidine.  

Example 143: 4-([(S,2S)-6-Clor-4-cyano-2-(piperazin-1-yI)-2,3-dihydro-1H-indein-1

ylJoxy)-N-[(S)-1-(18-[(S)-3-([4-(I(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-y)-2,3

dihydro-1H-inden-1-ylJoxy)phenyJlsifonanido)pyrrolidinl-v1y]6,13.,18-trioxo

5,7,12,14-tetraazaoctadecanoyl)pvrrolidin-3-vlbenzenesulfonamnide 

Cl, CN 

H P 
HN- N 

0 0 
O0 H O NH 

0 H Example 143 

NC Cl 

[0577] The title compound is prepared through the sequence employed in preparation of 

Example 116, but beginning with Boc-4-aminobutvric acid and 1-Boc-(S)-3

aminopyrrolidine.  

Example 144: (S)-Y-(14-((1S,2S)-6-Chloro-4-cyino-2-(piperazin-1-y)-2,3-dihvdro-1H

inden-1-ylIoxy)pItenvljsulfonyl)-I-(20-[(S)-3-[([4-(I(1S,2S)-6-chloro-4-cvano-2

(piperazin-.1-yl)-2,3-dihydro-fl-inden-1-yljoxyfphenyllsulfonylcarbamolprrolidin-

yII-7,14-dioxo-3,18-dioxa-6,8,13,15-tetrizaicosyl)pyrrolidine-3-carboxanide 

;;2
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H 
N 

I o0 

'j"' H H1 0 Ci\ 
NC dN N 'N Hi N z G2~ 1 , 

Cl 6H H 

Example 144 

N 

N 
H 

[0578] The title compound was prepared through the procedure provided for Example 

124 beginning with N-Boc-L-beta-proline. MS (n): 687.3 [M/'2+H] . 'H NMR 

(Methanol-d4, 400MHz) 6 8.12- 7.98 (i, 4H), 7.81 --- 7.77 (in, 2-1) 7.48 -- 7.44 (in, 211), 

7.41 - 7.28 (i, 4H), 6.12 - 6.06 (m, 21) 3.76 (s, 911), 3.59 - 3.50 (in, 6H), 3.25 (s, 14H), 

3.19 - 3.07(m 9H),2.96 - 2.74 (m, 9H), 1.57 - 1.43 (m, 4H).  

Exam le145:(R)-N-(4-((1S,2S)-6-Choro-4-cyano-2-(piperazin-1-.v)-2,3-dihydro-IR

inden-1yJoxy)phenyIJsulfoniy)-1-(20-[(R)-3-[(t4-([(1S,2S)-6-chloro-4-cyano-2

(piperazin-1-vl)-2,3-dihydro-1H-inden-1--yloxy)phenylIsulfonyl)carbanoylpyrrolidi-1

ylJ-714-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidine-3-carboxanide 
H 

N 

NC N-/ H ONN Ci C 

Exampole 145 0 

N 

H 

[0579] The title compound is prepared through the procedure provided for Example 124 

beginning with NBoc-Dbeta-proline.  

Scheme for the Synthesis of Monomer Products: 
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PG PG 
N- N- N-I 

NN N 

N + N, X Step A O . , YP Step B ,O. >~ x d ' -s PY 

NC \ OCI NC' \ , PS N X NC \ ONX 

Ci CI Ci 
A B C 

105801 "Monomer" final products are described previously in this work or obtained 

through deprotection (as necessary) of analogs such as the INT-M2 series of compounds.  

Additionally, "monomers" are obtained through the steps listed in the above scheme, 

beginning with sulfonyl chloride A, prepared through oxidative chlorination as previously 

described in this work. These materials A are reacted with any commercial or synthetic 

amine (primary or secondary) compounds. including those with protecting groups PG, in the 

presence of bases like triethylamine, pyridine, or metal carbonates. The product 

sulfonamides B are deprotected as necessary to produce "monomer" products of structure 

C.  

[0581] The following Example of products can also be prepared using the synthetic 

routes described herein: 

Exam ple 146: 4-([(1S,2S)-6-Chlor-4-cyan2-(piperazin-1-y)-2,3-dihiydro-1H -inden-

yl~oxy)benzenesulfonamnide 

H 

N 

<0 

NC \C 2 

CI 

Example 146 

Example 147: N-(2-[2-(2-Aminoethoxy)ethoxy]ethyl)-4-([(1S,2S)-6-chloro-4-cyano-2

(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)benzenesulfonamide.  
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H 
N 

0 
- O -N H 2-,,H 

NC

Exampe-1.7 

ExampleM 148 A1jJ(4-ArninobutanoyIj)piperidin-4-vIJ4j/S2f6-hro4ca-2 

(piperaz.in-1-yl)-2.3-diltydlro- 11-inden-I-ylloxy)bhenzenesultrinanid.  

H 

IN) 

CJ NQ-NH 2 

NC\ N 

CI 

Example 148 

Examp~le 149: 4-([t1S,2S)-6-Chloro-4-cyano-2-4piperaz.,in--yfr2,3-diltvd-ro-11iHyndei-

yljoxKv)-N-(3-oxo- 7 i-dio)-a-2,4-diazadodecan-12-I1,)henizenes,,ulfrnantie 

H 
N

INC\ o>r 
CI 0 

Example 149 

Examgplej 15:-/1.S--koo4c o-.2-_(pperazin-] -yI)-2,3-dihydro-1 H-in den-

ylloxy)=iV='(114-(3-netvlureido)huumo(vllpiperidini-4-v)benzeiwesulfrntarnide 

N 0 

'p' N 
0 

Example 150
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E xam 151: ([(1S,2S)-6-Chlor-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1Hf-inden-1

yloxy)-N-[(2S,3R,4S,5R)-i,3,4,5,6-pentiaydroxyhexan-2-lvbienzenesulfonanide 

H 
N 

NC 
pp 

'C H OH OH 

Example 151 

Exame152: 4-([4-([(S,2S)-C-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-III

inden-i-yloxy)phenylsulIfoiinido)-V-[(2S,3R.4S,5R)-1,3,4,5,6-pentahydrophltexan-2

yllpiperidine-I-carboxanide 

H 
'N> 

0 OH 
N '-OH 

OH OH 
NC H 

CI 

Example 152 

Other Synthetic Schemes 

R2 N R R2 'NR 

O S 
Step A 

// -- -- -- -- - -- -- -- -- 

R4  I S, CI R4 O S, N NH 

CI CI 

NT-MON1 

R 3 R N'3 
N R1R 

Of R 

N '~N 0 IN N 

Ste B 4, N YIN l N N ON --R4 StepBC 
C 
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105821 According to the General Scheme for the synthesis of compounds of structure 

(III), the elaborated structures such as INT-MON1, "monomers", are dimerized to the 

symmetric urea (III) through reaction with 1,1'-carbonyldiimidazole or p

nitrophenvlchloroformate or the like. Through this step, compounds such as Example 153

155 are prepared.  

Example 153:4-(3-[4-(4-(((1S,2S)-6-Chloro-4-c ano-2-(pierazin1-yl)2,3-dihydro

I1-indeii-1-ylJoxy)phenylsulfniamido)-4-oxobutyliureido)-N-([4-([(1S,2)-6-chIoro-4

cyano-2-(piperazin-1-y)-2,3-dihydro-1Hf-inden-1-ylfoxy)phenylIsulfonyl)butaianmide 

H H 
N N 

N N 

0 
0 0 

NC O y C N 

Example 153 

Exam e1544-([(IS,2S)-6-ChIoro-4-cyano-2-(piperazin-i-yl)-2,3-dihtvdro-1H -inden,-1

yIloxv)-iN-1-(4-[3-(4-[4-(4-(1S,2S)-6-chlor-4-cyano-2-(piperazin-1-yI)-2,3-dihydro

1H--inden-1oxy)phtenyIsulfonamido)piperidin-1I4

oxob)uI)ureidolbutanloyl)piperidin-4-yllbenzenlesulfonlanide 

H H 
N N 

N0 0 N> 

0 N

NC NN NHCN 

Ci Example 154 CI 

Example 155: 4-([(S,2S )-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-

yljox)--[19-(4-([(IS,2S)-6-chloro-4-cano-2-piperazi-1y)-2,3-ihydro-H-inden-1-.  

yljoxy)phenyljsulftnanidl)-1-oxo-3,6,14,17-tetraoxa-9,11

diazanonadecyljbenzenesulfonamide 
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H H 
N N 

N 
N N 

NC SN OO CN 

Example 155 

Step A: Bis(2,5-dioxopyrrolidin--yl)carbonate (85 mg, 0.33 mml, 1I eq) and tert-butyl 

4-((1S,2S)-2-(4-(N-(2-(2-(-aminoethoxy)ethoxy)ethyl)sulfamoyl)phenoxy)-4-chloro-6

cyano-2,3-dihydro- I1-1-inden-1I-vl)piperazine-I-carboxylate (200 mg, 0.3 mmol) were 

stirred in DMF (I mL) for 1.5 hours before a solution of (s,4s)-cyclohexane-1,4-diamine 

(15.5 mg, 0.135 mmol, 0.45 eq) inDMF (0.2 mL) was added. The mixture was stirred for 2 

hat60°C.LCMSshowedsignificant amount of monourea side-product, example 155. The 

DMF was removed under vacuum, residue dissolved in 4:1 MeCN: H20, filtered, and 

purified by prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 

50*250 mm, 10 um; mobile phase, water (0.1% TFA) and CH3CN (25.0% CH3CN up to 

80.0% in 60 min); Detector, UV 214 nm. Product eluted ~ 62% MeCN. Cyclohexyldiamine 

product: 143 mg(61%); LCMS:rettime3.3min. MS(m/z): IM/2+H1 1+747.4. Symmetric 

urea product: 47 mg (22%); LCMS: ret time 3.4 min MS (n/z): [M/2+H]+ 677.3. The 

products were each deprotected in the following step.  

Step B: Representative procedure (Example 155): TFA (150pL, 1.95 mmol, 69 eq) was 

added to a solution of tert-butyl 4-((1S,2S)-1-(4-(N-(19-((4-(((1S,2S)-2-(4-(tert

butoxycarbonyi)piperazin-1-yl)-6-chloro-4-cyano-2,3-dihydro-IH-inden-1

yl)oxy)phenyl)sulfonimido)-I0-oxo-3,6,14,17-tetraoxa-9,11-diazanonadecyl)sulfaioyl) 

phenoxy)-6-chloro-4-cvano-2,3-dihvdro-I1H-inden-2-y)piperazine-1-carboxvlate (45 mg, 

0.028 mmol) in DCM (1.0 mL). The mixture was stirred for 4 hours (complete by LCMS).  

The volatiles were removed under vacuum and the residue dissolved in 4:1 MeCN:H20 and 

purified by prep-1PLC with the following conditions: Column, Atlantis Prep T3 OBD, 

50*250 mm, 10 um; mobile phase, water (0.1% TFA) and CH3CN (25.0% CH3CN up to 

60.0% in 50 mn); Detector, UV 214 nm. Product eluted at 50% MeCN, 25 mg (55%) was 

collected Example 155 as a white solid. LCMS: ret time 2.40 min. MS: [M/2--H 577.3.  

HNMR(Methanol-d4,400M Iz)i7.86(dJ=019.0liz,41),7.76(d,J= 1.9 Hz,21H), 747 
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- 7.44 (n, 21-), 7.31 (d,,J:=: 9.0 -Iz, 41-1), 6.08 -- 6.04 (in, 21-1), 3.78- 3.67 (m, IH), 3.61 

3.43 (in, 21H), 340 - 3.32 (in, 2H), 327 (s. 4H), 3.22 (t, J:= 5.2 Hz, 10H), 3.16 - 3.08( 

IH), 3.05 (s, 5H), 2.93 - 2.77 (n 8H).  

Exam ple 156: 4-([(1S,2S)-6-Chloro-4-amido-2-(piperazin-1-yl)-2,3-dihydro-1H-iiiden

1-y1Jox)-N-26-(4-((JS2S)-6-chloro-4-amnido-1-(piperazin-1-y)-2,3-dihiydro-1H

iiden-1-ylJoxy)phenylsiulfnamido)-10,17-dioxo-3,6,21,24-tetroxa-9,11,16,18

tetraazahexacosylbenzenesulfonanide 

NN~ 
) 

H2N fN N N O NH 
H H H 

Exanple 156 N 

H 

[0583] The title compound is prepared through controlled hydrolysis of Example 41, via 

the use of either protic acids including sulfuric acid or hydrogen chloride or aqueous bases 

such as sodium hydroxide.  

Example 157: 4-((1S,2)-4-Cyano-6-nethy-2-(piperazii-1-yl)-2,3-dikvdro-1H-inden

1-yl/oxy)-N-26([4-((S,2S)-4-cyano-6-methyl-2-(piperazin-1-y1)-2,3-dihydro-III

inden-1-yl)oxy)phenylJsulfonamido)-1J,17-dioxo-3,6,21,.24-tetraoxa-9,11,16,18

tetratizakexacosyljbenzenesulfotnamide 

H 
N 

-- 10 H H 0 \O 'NN ON, S~ 

NC O H C N 

H H Ho 

0 
Example 157 4.  

N 
H 
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105841 The title compound is prepared through the same procedures as yield Example 

41, beginning with the 4-methiyl-2-bromobenzaldehvde or similar appropriate starting 

material.  

Scheme for the Synthesis of Bicyclic Analogs: 

HO, W HO R   HO 0 
NH N Linker ---YH N- Linker Y X 

A B C 

OH R2 

R" R 2 R3 
N' 

R4 g-R' 1 O 

R5 R6  D N- Linker Y-Y X 
---------------------- R4R7 

R' R6 
(IV) 

[0585] According to the General Scheme for the Synthesis of Bicyclic Analogs, 

compounds of structure (IV) are prepared from starting materials such as phenol A. With or 

without protection of the phenolic oxygen, compounds B are prepared via alkylation or 

acylation with a suitable reagent such as alkyl halides. carboxylic acids. isocyanates, etc 

using bases or coupling agents known to those in the art. Subsequently the linker of 

compound B, containing a reactive or masked substituent Y, is reacted with a bisfunctional 

reagent such as 1,4-diisocyanatobutane or the like to generate a dimer C. Compounds of 

structure (IV) are generated by coupling of C with D under Mitsunobu conditions with 

diazocarboxylate reagents (DEAD, DIAD, etc) and triphenylphosphine or through 

mesylatioi/displacement in the presence of base.  

E xamle 158:1,1-(Butan-I,4-diyl)bis[3-(4-[6-([(,2)-6-choro-4-cyano-2

piperazin-1-vI)-2,3-dihydro-1H-inden-1-yfoxv)-3,4-dihydroisoquinolii-2(H)-yl]-4

oxobutyl)ureaj 
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H 

N 
0 cl 

H- H N N NN 
NC/o H H 

ClExample 158N 

*H 

Example I_ /I 

(p~ipernizin-l-jyI)=2,3-dihydiro4N-iide-l-J~loxy=-3,-Adihydroisoqiiwilin-2(H)-yJ-4

o..o1)uivI)uretlI 

H Cl 
N-C 

H H 
N N N 

NC- / Example HH5 0N 

Cl H 

lEmi6QvN-16 ,-ioxo-Iio--ox5,-5,IS,I5tetrziiazonadecan-,19-diylhiJ6

(J(IN,2S%.&-cIoro4-c an-(piprznII2,-lhdoliil-Iv/x-34 

e/ihydroi.oqini~oline-2(iIH)-carbox-arnideJ 

I N- NN - , 

NC!H H 
HC 0- 0\/ N 

ci Example 160O cl 

Examl11N,N-6,14-Dioxo-10-oxa-5,7,13,15-tetraazanonadecaie-,19-diyl)bis7

([(1S,2S)-6-cloro-4-cyano-2-(piper-azin=-y-I)=2,3-dihvdio=1H-inden--loxy)3A=

diliydroisoquiioline-2(1-T)-carboxainide] 
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N NN 

N O Ni 

0 N N ,-, N N 
N l N N'H . 0 H H 

NC Example 161 CN 
Cl Cl 

E xamiile 16 2:11 -(Butane-1,4-diy1)bis(3-I2-(2-[6-((1S.2S)-6-chloro-4-cyano-2

(piperaziii-1-vl)-2,3-dihydro-1H-inden-1-loxv)-1-oxoisoindolin-2-yletioxy)ethyvIureq) 

H 

NC 

ClN 

H H0 

NC~ NN NC oN N N N 
y H H 

Cl Example 162 0 

N 

Example163J1-(Butane-,4-diy)bs(-2-2-[5-([1S2S)-6-chloro-4-cyano-2

(piperazi-1-yl)-2,3-dihyvdro-IH-indi-1-ylo)-1-oxoisoindolin-2ylfethoxy)ethIyljurea) 

H 

U cl N 

H H 
NC N N N Nt' 

H H 
0 0 

NCIN 
Cl Example 163 / 

N 

Example 164: 4-([(S,2S)-6-Cloro-4-eyano-2-[(R)-3-imetkvlpiperazin-1-yl-2,3-dikvdro

JH-inden-1-yljox)-N-(S)--(18-(S)-3-([4-([IS,2S)--choro-4-cyano-2-[(R)-3

methylpiperazin-1-vi-2.3-dihydro4-H-inden-1-yJloxy)pheny~lsuifonanido)pyrrolidin-i

yIl-6,13,18-trioxo-5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-ylJbenzenesulfonamide 
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H 

No 

O O -lCN 

NC 0 H H 0 

Example 164 

N 
H 

Example 165: 4-([(1S,2S)-6-Chlor=-4-cyano-2-(R)-3-etkvlpiperzin-1-yl-2,3-dikvdro

1HI-inden-1-ylfox)-N-(R)--(18-(R)-3-(4-((IS,2S)-6-horo-4-cyano-2-(R)-3

methylpiperazin-1-vi-2.3-dihydro-1H-inden-1-yJloxy)phenilsulfonainido)pyrrolidin-i

yIl-6,13,18-trioxo-5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-ylJbenzenesulfonanide 

H 

CI 

0 H H N 

_N 0 0 
NCN 

Cl E-xamrple 165 

N 
H 

Exam e166:4-([(IS,2S)-6-Chloro-4-cyano-2-[(R)-3-metylpiperazin-1-yl]-2 ,3

dikvdro-1H-inden-1-yljoxy)-N-1-(18-4-(4-((1S,2S)-6-chloro-4-cyano--I(R)-3

iethlylpiperazin-1-ylJ-2,3-dihlydro-1H-inden-1-vl/ox)plenyllsulfonaiido)piperidii-1

yl-6,13,18-trioxo-5,7,11,14-tetraazaoctadecanovI)piperidin-4-ibenzenesufmnanide 

N -CN 

NC O H 

00 
0 H 

C E--xample166 N 
H 

Example 167: ,N1,N-Bis(2-[(S)-3-([4-([(1S,2S)-6-chitoro-4-cyano-2-[(R)-3-nethylpiperazin-1

yl]-2,3-dihvdro-1H-inden-1-yl]oxv)phenvlsulfonainido)pyrrolidin-1-yil-2-oxoethyl)-4,11

dioxo-3.5,10,12-tetraazatetradecanediamide 
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H 
N 

C0 0 CN 

NC-\/ Exam"Nle 167 N 
N 

H 

Example 168: 4-((1S,2S)-6-Chloro-4-cyao-2-[(R)-3-methylpiperazin--yl]-2,3

dilydro-I 1!-inden-I-yloxy)-N-[1-(20-[4-([4-([(1S,2S)-6-chloro-4-cy ano-2- [(R)-3

methylpiperazin-1-yl]-2,3-dihydro-1H-inden- 1 -y'loxy)phenylIsulfonam id o)piperidin

1-yll-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosvl)piperidin-4

ylbenzenesulfonamide 

i~~. H 0 Ci -CN~ 

0 6j 

N N, 

HH 
NC \ H H 

Cl ~Example 168 

Examile 169:4-([(IS,2S)-4,6-Dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihyd ro

1H-inden-1-ylioxy)-N'-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-4,6-dichloro-2-[(R)-3

methylpiperazin-1-yl]-2,3-dihydro-iH-inden-1-ylIoxy)phenyllsulfonamido)pyrrolidin

1-yll-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3

yl benzenesulfonamide 

H 

N -- o~o c 
O C 

N! HN N~ N' 

CI Example 169 

Example 170:N,N"-Bis(2-[(S)-3-([4-([(1S,2S)-4,6-dichloro-2-[(R)-3-methylpiperazin

1-yl]-2,3-dihydro-1H-inden-1-yloxy)phenyllsulfonamido)pyrrolidin-1-yl]- 2

oxoetliyl)-4,11-dioxo-3,5,10,12-tetraazatetradecanediamide 
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H 
N 

0 r 0 H H0 C 

6I-I\'' \0 H HH 
c10 H 0 

cN.  

Example 170 

H 

Example 171: 4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin- 1 -yl]-2,3

dihydro-1H-iiiden-1-yloxy)-N-[(S)-1-(18-[(S)-3-(4-([(IS,2S)-6-chloro-4-cyano-2-[(R)

3-inethylpiperazin-1-yl]-2,3-dihydro-1H-inde-1

ylloxy)phenyl]silfonamido)pyrrolidini--y]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecaiioyl)pyrrolidin-3-ylIbenzenesulfonamide.  

TFA z TFA I 

Bc[N OH TFA NH2 OCN;;; NCO 

3A sieves, DF SteStepC 

Step A 

CCN 

3 M NaOH(aq) H O __0 
THFJMeOH N N N 

H HN 

Step D 1 H Example 169 

NC C 

Step A: 4-(((IS,2 S)-6-Chloro-4-cy ano-2-((R)-3-methyi-4-(2,2,2-trifluoroacetyl)piperazin

I-yi)-2,3-dihydro-1H-inden-I-yl)oxy)-N-((S)-pyrrolidin-3I-y)benzenesulfonamide 

(prepared by procedures analogous to the INT-SLC5. 200 mg, 0.33 mmol), 4-((tert

butoxycarbonyl)amino)butanoic acid (100 mg, 0.49 mmol, 1.5 equiv), HATU (2147 mg, 

0.65 mmol, 2 equiv), and crushed molecular sieves (3A) were suspended in 

dimethyiformnamide (1.0 mL),then diisopropylethlamine (226 pL, 1.3 mniol, 4 equiv) 

was added at room temperature. The mixture was stirred for 30 min at room temperature at 

which point the reaction was complete by LC/MS. The reaction mixture was concentrated 

under vacuum and the residue was purified by silica gel chromatography with 
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DCM:MeOH 0 to 8%. Product eluted -6% MeOH; 250 rng (97%) was collected as tan 

solid. LC/MS: retention time 4.06 minutes. MS (n):[M+H]+ 797.2.  

Step B: TFA (190 pL, 2.5 mmol, 8.0 equiv) was added to a solution of tert-butyl(4-((S

3-(4-(((]S.2S)-6-chloro-4-cyano-2-((R)-3-methyl-4-(2,2,2-trifluoroacetyl)piperazin-1-yl)

2,3-dihydro- 1H-inden-1-yl)oxv)pheniylslfonamido)pyrrolidin-1-yl)-4-oxobutyl)carbamate 

(250 mg, 0.31 mmol) in DCM (1.0 mL). The reaction mixture was stirred for 16 h at rt, 

then concentrated under vacuum (azeotropingIFA with DCE) providing crude product 

(theoretical 0.31 mmol) as a white foam, which was used for the next step without 

purification. LCMS: retention time 3.22 minutes. MS (nz): [M+H]* 6972.  

StepC: 1,4-Diisocyanatobutane (18.6 mg, 0.13 mmol, 0.43 equiv) was added to asolution 

of2N-((S)-1-(4-aminobutanovl)pyrrolidin-3-yl)-4-(((iS,2S)-6-chloro-4-cyano-2-((R)-3

methyi-4-(2,2,2-trifluoroaceti)piperazin-1-yl)-2,3-dihydro-H-inden-1

yl)oxy)benzenesulfonamide (216 rg, 0.31 mmol) in DMF (1.0 nL) and Et3N (213 L, 

1.54 mmiol, 5 equiv). The reaction mixture was stirred for 4 h at room temperature, diluted 

withH20/MeCN, and purified by prep-HPLC with the following conditions: Column, 

Atlantis Prep T3 OBD, 19*150 mm, 10 un; mobile phase, water (0.1% TFA) and C3CN 

(200% CH3CN up to 80.0% in 40 min); Detector, UV 214 nm. Product eluted -77% 

MeCN.This procedure provided 170.1 mg (83%) of the title compound as a white solid.  

LC/MS: retention time 4.31 minutes. MS (z): MI/2-H 767.3.  

StepD: 3'M aqNaOH (185 pL, 0.55 mmol, 5.0 eq) was added to asolution of (SS.R)-N,N

((3S,3'S)-1,-(6,13-dioxo-5,,12,14-tetraazaoctadecane-1,18-dioyl)bis(pyrroiidine-3,1

diyl))bis(4-(((1S,2S)-6-chloro-4-cvano-2-((R)-3-methyl-4-(2,2,2-trifluoroacetyl)piperazin

1l)-2,3-dihydro-1H-inden-1l)oxy)benzenesulfonamide) (170 mg., 0.11 mmol) in 

THF/methanol (0.9:0.1 mL). The reaction mixture was stirred for 4h at rt - complete by 

LC/MS. The reaction mixture was diluted in H20/MeCN and purified by prep-HPLC with 

the following conditions: Column, Atlantis Prep T3 OBD, 19*150 mm, 10 pm; mobile 

phase, water (0.1%TFA) and CIHCN (10.0% CbICN upto 60.0% in 40min); Detector, UV 

214 nim. Product eluted ~ 48% MeCN. This procedure provided 124 mg (72%) of the title 

compound as a white solid. LC/MS: retention time 2.9 minutes. MS (mz): [M/2+H]* 671.3.  

H NMR (Methanol-4, 400MHz) 6 7.92 -- 7.83 (in, 4H), 7.76 (s,2H), 7.49 -- 7.45 (i, 2H), 

7.37 -- 7.25 (m, 41-), 6.09- 6.05 (m, 2H), 3.86 --- 3.69 (in, 21-) 3.34 (dd, J= 14.5, 6.4 Hz, 
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191-1), 3.11 (, J:= 8.6 Hz, 221), 2.69 - 2.55 (in, 11) 2.41 -- 2.04 (m, 1H), 1.98 --- 1.62 (in, 

111), 1.47 (s, 4H), 1.28 (ddJ:::: 65, 3.7 z, 71H).  

Example 172: 4-([(IS,2S)-6-Chloro-4-cyano-2-[(R)-3-metliylpiperazin-1-yI]-2,3

dihydro-1H-inden-1-yljoxy)-N-[1-(18-[4-([4-([(1S,2S)-6-chloro-4-cyano-2- [(R)-3

methylpiperazin-1-yl]-2,3-dihydro-1)H-inden-1-y'loxy)phenylsulfoiianido)piperidin

1-yl]- 6 ,1 3 ,18-trioxo-5,7,12,14-tetraazaoctadecanoyl)piperidin-4

ylbenzenesulfonamide.  

TFA TFA 

BocH HOH TANCO N 0: 
------------------ N-, N2---------------------- -2  ~ M 

] H 20-- NH 

SLHATU,iF'r 2EIN, Step D K ' 4 
,S ~N- ~ 3A sieves, DMF Step B S-N 

NC-H NC' Htp 

Step A C 

3 M NaO. (aq) N 

ec) -0~T 1- tN : 

Sttep ,'' 

Example 170 

Step A: 4-(((1',2S)-6-Chloro-4-cyano-2-((R)-3-methyl-4-(2,2,2-trifluoroacetl)piperazin

1-yi)-2-dihydro- nden--l)oxy)-N-(piperidin-4-)benzenesulfonamide(prepared by 

procedures analogous to INT-SLC5, 170 ig, 0.27 mmol), 4-(ert

butoxvcarbonvl)amino)butanoic acid (83 mg, 0.40 mmol, 1.5 equiv), HATU (206 mg, 0.54 

minol, 2 equiv) and crushed molecular sieves (3A) were suspended in dimethyformamide 

(1.0 mL), then diisopropylethylamine (190 L, 1.1 mmol, 4 equiv) was added at room 

temperature. The reaction mixture was stirred for I h at room temperature - complete by 

LC/MS. The reaction mixture was concentrated under vacuum and the residue was purified 

by silica gel chromatography with DCM:MeO- 0 to 8%. Product eluted -6% MeOH; 210 

ig (96%) was collected as a tan solid. LC/MS: retention time 4.11 minutes. MS (m z): 

[M+H] t 811.2.  
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Step B: TFA (160 L, 2.06 mmol, 8.0 equiv) was added to a solution of tert-butyl (4-(4

(4-(((IS,2S)-6-chloro-4-cy ano-2-((R)-3-methyl-4-(2,2,2-trifluoroacetyi)piperazin-1-yl)-2,3

dihvdro-1H-inden-1-yi)oxy)phenylsulfonamido)pipeidin-I-yl)-4-oxobutyi)carbamate (210 

mg, 0.26 mmol) in DCM (1.0 mL). The reaction mixture was stirred for 18 h at rt, then 

concentrated under vacuum (azeotroping TFA with DCE) providing crude product 

(theoretical 0.26 mmol) as a white foam, which was used for the next step without 

purification. LCMS: retention time 3.24 minutes. MS (n): [M+H] 711.2.  

Step C: 1,4-Dii'socyanatobutane (15.1 g, 0. 11 mmiol, 0.43 equiv) was added to a solution 

of N-(1-(4-aminobutanoyi)piperidin-4-yl)-4-(((1S,2S)-6-chloro-4-cy ano-2-((R)-3-methyl-4

(2,2,2-trifluoroacetyl)piperazin-I-yl)-2.3-dihydro-J1H-inden-I-yl)oxy)benzenesulfonamide 

(180 mg, 0.25 mmol) in DMF (0.8 mL) and EtN (175 pL, 1.26 mmol, 5 equiv). The 

reaction mixture was stirred for 4 h at room temperature diluted with H20/MeCN and 

purified by prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 

19*150 mm, 10 um; mobile phase, water (0.1% TFA) and CH3CN (20.0% C-CN ip to 

80.0% in 40 min); Detector, UV 214 nm. Product eluted-~7% MeCN. This procedure 

provided 145 mg(86%) of the title compound as a white solid. LC/MS: retention time 

4.37 minutes. MS (inz): IM/2+H] 781.3.  

StepD: 3M aq NaOH (185 pL, 0.55 mmiol, 6.0 eq) was added to a solution of (S,S,R)-N,

(1,1'-(6,13-dioxo-5,7,12,14-tetraazaoctadecane-1,18-dioyl)bis(piperidine-4,1-diyl))bis(4-(((IS,2S,)

6-chlioro-4-cyano-2-((R)-3-methi-4-(2,2,2-trifluoroacetyl)piperazin-1-yl)-2,3-diihydro-IH-inden-1

yi)oxy)benzenesulfonamide) (145 mg, 0.9 mmol) in THF/methanol (0.9:0.1 mL). The reaction 

mixture was stirred for th at rt - complete by LC/MS. The reaction mixture was diluted in H2 0/MeCN 

and purified by prep-HPLC withthefollowing conditions: Column, Atlantis Prep T3 OBD, 19*150 

mm, 10 un; mobile phase, water (0.1% TFA) and CH 3CN (10.00 CH3CN up to 60.0% in 40 min); 

Detector, UV 214 nm. Product eluted ~ 48% MeCN. This procedure provided 108.8 ig (73%) of 

the title compound as a white solid. LC/MS: retention time 2.93 minutes. MS (mZ): [M/2-H] 

685.3. 'H NMR (Methanol-d4, 400MHz) 6 7.88 (d, J 8.9 Hz, 41), 7.76 (d, J= 1.9 Hz, 21-), 7.44 

(s, 2H), 7.31 (d, J= 8.9 Hz, 4H), 6.06 (s, 2H), 4.24 - 4.16 (in, H), 3.84 - 3.70 (m, 3H), 3.41 - 3.30 

(m, 1711), 3.24 -- 3.01 (n151-), 2.40 -- 2.30 (in, 5H), 1.85 -- 1.76 (in, 11-1), 1.71 (d, J= 7.2 Hz, 411), 

1.46 (s. 5H), 1.28 (d,J= 6.6 Hz, 7H).  

Example 173: 4-([(1S.,2S)-6-Chloro-4-cy ano-2-[R)-3-methylpiperazin-1-yl]-23-dihydro

1H-inden-1-y]oxy)-V-[1-(20-[4-([4-(I[(1',2S)-6-chlioro-4-cy ano-2-[(-R)-3-methylpiperazin
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I-vl-2,3-dihydro-1H-inden-I-ylIoxy)phenyI]sulfonanido)piperidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyi)piperidin-4-vl]benzenesulfonamide.  

N Cl 
N OCN 

N 2, 0N<N N 

s.-1 H 0 
NC Z (N 

Example 171 N N) 
H 

The title compound was prepared following the procedure from Example 123. The residue 

purified by Column, Atlantis Prep T3 OBD, 19*150 mm, 10 um; mobile phase, water (0.1% TFA) 

and CH3CN (10.0% CH3CN up to 60.0% in 40 min); Detector, UV 214 nm, Product eluted ~ 43% 

MeCN. This procedure provided 28 mg (41%) of the title compound as a white solid. LCMS: ret.  

time1.89min. MS(mz):[M/2+H]*687.3. 'HNMR,(Methanol-d4,400MHz)6S 7.89(d,.J=9.0Hz, 

411), 7.78 - 7.75 (i, 211), 7.45 - 7.42 (ni, 211), 7.37 -- 7.23 (i, 411), 6.11 -- 6.02 (m, 21-),3.80 -- 3.67 

(m, 8H), 361 - 3.47 (n, 10H), 3.32 (dd, J= 103, 7.5 Hz, 18H), 3.12 (d, J= 8.8 Hz, 18H), 2.69 

2.57 (m, 1H)2.37- 2.28 (in, 1H), 2.08 -- 1.94 (in, 61-), 1.88 -- 1.74 (i, 2H), 1.53 -- 1.39 (m, 411), 

1.28 (d, J= 6.6 Hz, 611).  

Exarnple 174: 4-([(1S,2S-4,6-Dichioro-2-[(R)-3-nethylpiperazin-I-yl]-2.3-dihdro-1H

inden-1-y]ox)-N-(5)-1-(20-[(S)-3-(14-([(1,2S)-4,6-dichloro-2-[(R)-3-metiwpiperazin-1

yl]-2,3-dihy dro-1-f-inden-1I-I]oxy)phenyl]sulfonamido)py rrolidin-I-yI]-7,14-dioxo-3,18

dioxa-6.8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide.  
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TFA TFA TFA 

HO fN TF A N 
"O IArL:PPh2 THF C1)0. 121-12 

N~oo OHNBoc H 

C;l'- o/ StepB CI 0 0 
CI 

TPA 

TFA NOCN NCO 3 M NaOH(aq) 
BocHN,_ _01s CH22 - C THF/MeOH

------- A---------- N-H 
K2OC0, CHCNC 60 °C StepDECN, '-Step F 

StepO Step \F0 

Step C C| Step E 

C1 Exapl T 72 

ETFA' 000K 

Step A: (S)-tert-Buty13 3-(4-hy droxy~phenylsulfonami'dol)pyrroli dine-1I-carboxylate (0.471 g, 

.37 mmol, 1.1 eq), 1-((R)-4-((1R,2R)-4,6-dicloro-2-hydroxy-2,3-dihydro-1H-inden-1

yl)-2'-mtethylpip~erazin~--1y)-2,2-,2-trifluoroethanwone (0.5 g, 1.25 mmnol), and Ph3P (0.49 g, 

1.87 mmi-ol, 1.5 eq) were dissolved in THF (3 mL), the miftxture- heated at,40 °C for 15 

minutes under N2, then a solution of diisopropyl azodicarboxylate (0.39 mL, 2.0 mmol, 1.6 

eq) in T IF (1.2 mL) was added dropwise within 15 minutes. The reaction mixture was 

stirred for 10 minM (LCMS showed no starting amninoalcohol). The reaction mixture was 

concentrated under vacuum and purified by silica. gel chromatography with hexanMe:EtOAc 

(to 60%N) providing 840 m~g (93%'//) of product as a white foam. LCMS: ret time 3.96 min.  

MS (m:): [M-+ 2e11.  

Step B: TFA (1.0 m,12.9 mmnol, 11.7 eq) was added to a solution of (S)-tert-butyl 3-(4

(((I-1,2S)-4,,6-dich-loro-1-((R)-3-methyl-4-(2-,2,2-trifluoroacetyl)pipe-razlin-1-yl)-2,3

dihy dro-lH-inden-2-yl)oxy) hphenylsulfonamido)pdine-1-carboxylate (800 mg, 1.1 

mmol) in DCM (5.0 mL). The reaction mixure was stirred for 16h, the DCM removed by 

evaporation, and the residue was purified by prep-HPLC With the following conditions: 

Column, Atlantis Prep T3 OBD, 50*250 mm, 10 um; mobile phase, water (0.1% TFA) and 

CHiTCN (30.0% CH3CN up to 70.0% in 50 nin); Detector, UV 214 nm. Product eluted 

65% MeCN. Collected fractions were concentrated under vacuum, neutralized with solid 

NaHCO3 (pH 9), and extracted with 9:1 CHCl3PA (3 x 40 m Combined organic were 
evaprmton~adthresdi wspuifidbypep-PL~ithtefolowngcoditons
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washed with brine (40 mL), dried over Na2SO4, filtered, and concentrated to afford 500 mg 

(73%) of product as a white solid. LCMS: ret time 2.95 min. MS (iz): [M+Hl 621.2.  

Step C: 2-(2-((tert-Butoxvcarbonyl)amino)ethoxy)ethyi 4-methylbenzenesulfonate(126 

mg, 0.35 mmol, 1.1 eq), 4-(((S,2S)-4,6-dichloro--((R)-3-methyl-4-(2,22

trifluoroacetyi)piperazin-1-l)-2,3-dihydro-1H-inden-2-yl)oxy)-N-((S)-pyrrolidin-3

yl)benzenesulfonamide (200 mg, 0.32 mmol) and K2CO3 (89mg, 0.64 mmol, 2 eq) were 

mixed in MeCN (2.0 mL) and the mixture stirred at 55 °C for 16h giving approx. 50% 

conversion(LCMS). DMF (0.5 mL) was added and the slurrywas stirred for another 24 h 

at 60°C giving complete conversion. The reaction mixture was filtered, the filtrates 

concentrated, and the residue purified by silica gel column with DCM: MeO-I (0 to 10%).  

The product 144 mg (56%) was collected as a white foam. LCMS: ret time 3.3 min. MS 

(mlz): [M+H] 808.25.  

Step D: TFA (150 tL, 1.95 mnol, 11 eq) was added to a solution of tert-buiT (2-(2-((S)

3-(4-(((S.2S)-4,6-dichloro-I-((R)-3-methyl-4-(2,2,2-trifluoroacetyi)piperazin-1-yl)-2,3

dihydro-lf-inden-2-vl)oxy)phenvlsulfonamido)pyrrolidin-I-yi)ethoxy)ethyl)carbamate 

(145mg,0.18 mmol)inDCM(2 mL). Thereaction mixture wasstirredfor15hthen 

concentrated under vacuum. The residue was dissolved in water (5 mL) and neutralized 

with solid NaHCOs (pH -8). The aqueous layer was extracted with EtOAc (xIO mL).  

The organic layer was dried over Na2SO4. filtered, and concentrated to afford 120 mg 

(95%) of desired product. LCMS: ret time 2.43 min. MS (z): IM+H] 708.2.  

StepE: Asolutionofl1,4-diisocy anatobutane (10 mg0.071 mmol,0.42eq)inDMF(0.1 

mL) was added to a solution of N-((S)--(2-(2-aminoethoxy)ethli)pyrrlidin-3-yl)-4

(((1S,2,S)-4,6-dichloro-I--((R)-3-methyl-4-(2,2,2-tri fluoroacetyl)piperazin-I-yl)-2,3

dihy dro-IH-inden-2-yl)oxy)benzenesulfonamide (120 ig, 0.17 mmol) in DMF (0.4 ml).  

The reaction mixture was stirred at rt for 2h, concentrated under vacuum, and the residue 

purified by silica gel column DCM: 85DCM/5MeOH/5EtSN (0 to 10%). Product eluted 

~-85% of polar solvent. 150 mg (theoretical 110 mg, not completely dry) of product was 

collected as a white foam. LCMS: ret time 3.56 min. MS (z):IM/2+H] 778.3.  

Step F: 3M aq NaOH (400 pL, 1.2 mmol, 17 eq) was added to a solution of(SS,)-NN

((3S,3'S)-1,1'-(7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosane-1,20-divl)bis(pyrrolidine

3,1-dilv))bis(4-(((1S,'S)-4,6-dichloro-1-((R)-3-methyl-4-(2,2,2-trifluoroacetyl)piperazin-I
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yl)-2,3.-dihy dro-1H-inde-2-yl)ox)benzenesulfonamide) (110mg, 0.071mmol)inMeOI 

(1 mL):THF (0.5 mL) The addition was portionwise (130+130+240 L) within 2 h, with 

LCMS monitoring of the reaction progress. After 2.5 h, the reaction was complete by 

LCMS. The reaction was quenched with 4 N HCi (pH-~2), the volatiles removed under 

vacuum, and the residue purified by prep-HPLC with the following conditions: Column, 

Atlantis Prep T3 OBD, 50*250 mm, 10 um; mobile phase, water (0.1% TFA) and CH3CN 

(20.0% CH3CNupto 60.0% in 50 mn); Detector, UV 214 nm. 127.7 mg (88%) was 

collectedas awite solid. 124.7 mgregisteredasNTX-0010630 tare: 4.9286. LCMS: ret 

time1.89min. MS( z):[M/2+H]+68S2.3. T HNMR(Methanol-d4,400M-Iz)67.87(s, 

4H), 7.43 - 7.41 (mn,2H),-.33(d, J=9.0Hz,5H),7.11-7.09(m,2H),6.07- 6.04(m, 

2H), 3.77 - 3.70 (in, 8H), 3.70 3.62 (in, 3H), 3.55 - 3.49 (In, 6H), 3.26 3.06 (in, 7H), 

2.64 (s, 11-1)2.37 -- 2.28 (m 11-1). 1.50- 1.44 (in, 31-), 1.28 (d, J= 6.6 Hz, 61-).  

Example17 : ,N"(-Bis(2-[(S)-3-([4-(I(S,2S)-4,6-dichloro-2-[(R)-3-methylpiperazin

1-yl]-2,3-dihydro-1H-inden-1-yloxy)phenyl]sulfonanido)pyrrolidin-1-yl]-2

oxoethyl)-4,11-dioxo-3,5,10,12-tetraazatetradecaiiedianide.  

TFA TFA 

HO'< NHBoc TFA NCN.ANC 

i , N, DMF 

C ITU cE OW Stops C 0 H\ 
( Step A C| Step C 

3 M NaOH(aq) 4 TFA 
THF/MeOH C 01 

Step D C 
H 00 

Example 173 

Step A: 2-(2-((ert-Butoxycarbonyl)amino)acetamido)acetic acid (84 mg,0.36mmol,1.5 

eq), 4-(((1S,2S)-4,6-dichloro-1-((R)-3-methyl-4-(2,2,2-trifiluoroacetyi)piperazin-1-vl)-2,3

dihvdro-IH-inden-2-yl)oxy)-N-((S)-pyrrolidin-3-yl)benzenesulfonamide (150 ig, 0.24 

mmol), and HATU(183 mg, 0.48 mimol, 2 eq) were mixed in DMF (1 nL).  

Diisopropylethylamine (170 L, 0.96 inmol, 4 eq) was addedand the mixture stirred for 15 
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minutes - complete by LCMS. The reaction mixture was concentrated under vacuum and 

the residue purified by silica gel column with DCM:MeOH (0 to 10%); 220 mg(>100%, 

not dry) of product was collected as a slightly yellowish solid. LCMS: ret time 3.50 min.  

IS (m z): [M+H]+ 835.2.  

Step B: TFA (300 pL. 3.9 mmol, 16 eq) was added to a solution of tert-butyl (2-((2-'(S 

3-(4-(((1S,2S)4,6-dichloro-I-((R)-3-methyl-4-(2,2,2-trifluoroacetyi)piperazin-1-yl)-2,3

dihydro- lH-inden-2-vl)oxy)phenylsulfonamido)pyrrolidin-I-yl)-2-oxoethyl)amino)-2

oxoethyl)carbamate (theoretical 200 mg, 0.24 mmol) in DCM (2 nL). The reaction 

mixture was stirred atrt for ih- complete by LCMS. The volatiles were removedby 

evaporation and the residue dissolved in water (20 mL) and neutralized with solid NaHCO 

(pH 9). The solution was extracted with EtOAc (2 x 20 mL), then with 9:1 CHCl3:IPA (2 

x 20 mL) Icompound mostly went to EtOAc]. The combined organic layers were dried 

overNa2SO4, filtered, and concentrated toafford 173 mg (98%) of product as a tan foam.  

LCMS: ret time 2.89. MS (inz): [M+H]+ 735.2.  

Step C: A solution of 1,4-diisocyanatobutane (14.5 mg, 0.10 mmol, 0.45 eq) in DMF 

(0,14n L) was added to a solution of2-amino--(2-((S)-3-(4-(((S2S-4,6-dichloro-1

((R)-3-methyl-4-(2,2,2-trifluoroacetyl)piperazin-1-vl)-2,3-dihydro-I-I-inden-2

yl)oxy)phenvisulfonamido)pyrrolidin-I-yl)-2-oxoethvl)acetamide (170 mg, 0.23 mmol) in 

DMF (0.5 mL). The reaction mixture was stirred for 0.5h - complete by LCMS. The 

reaction mixture was concentrated under vacuum and the residue purified by silica gel 

chromatography with DCM: 8.5DCM/1.5MeOH/0.5Et3N (0 to 65%). The product eluted 

at 60% of polar solvent, 200 mg (theoretical 165 mg) collected as a white foam. LC/MS: 

ret time 3.28 minutes. IS (mz):[M/2+H]+ 782.3.  

StepD: 3 M aqNaOH (100 L, 0.3 mmol, 3 eq) was added to a solution ofNINf'-bis(2

((S)-3-(4-(((1S,2S)-4,6-dichloro-I-((R)-3-methyl-4-(2,22-trifluoroacetl)piperazin-1-yl)

2,3-dihy dro-1-f-inden-2-yl)oxy)phenylsulfonamido)py rrolidin-I-yl)-2-oxoethyl)-4.II

dioxo-3,5,10,12-tetraazatetradecane-1,14-diamide (165 mg, 0.1 mmol) inTHF:MeOH 

0.6:0.07 mL. After ih, added additional NaOH (300 L) and MeOH (200 tL) in two 

portions over the next 2 hours. After lh the reaction was complete. The reaction was 

quenched with 4 N HC (pH -2), the volatiles removed under vacuum, and the residue 

purified by prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 

50*250 mm, 10 um; mobile phase, water (0.1% TFA) and CH3CN (20.0% CH3CN up to
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60.0% in 50 min); Detector, UV 214 nm. 92 mg (48%) was collected as a white solid. 90.6 

mg registered asNTX-0010628 tare: 4.9269. LCMS: rettime 2.5 min. MS(in/z): 

[M/2+H]-'709.3. 'HNMR(Methanol-d4,.400MHz)67.91- 7.80(in,4H), 7.43- 7.37(i, 

2H), 7.30 (s, 4H), 7.16 --- 7.10 (m, 2H), 6.07- 6.00 (m, 2H), 3.94 --- 3.89 (m, 3H), 3.79 (dJ 

= 4.9 Hz, 51-1), 3.59 -- 3.50 (m, 41-), 3.13 (s, 14H), 1.53 -- 1.45 (m, 411). 1.25 (d, J= 6.6 Hz, 

61H).  

Exam (le 176: 4-([(1S,S)--Cyano-6-methyl-2-(piperazin-1-yl)-2,3-dihydro-IH

inden-1-yjoxy)-N-[26-([4-((IS,2S)-4-cyano-6-methyl-2-(piperazin-1-yi)-2,3-dihydro

1H-inden-I-yl]oxy)phenyllsulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyllbenzenesulfonamide.  

rnCPBA o 
Br U , (COC 1. cat UME NH4, Br pTsOH.- (S S)-JacobseCHn alyt rN 

CH2C ~ ~ r 2 MeOH PhCil,0° g°C CC~ o 

A;' ClCH2Cl2 H CHCN,65°C 
C °Step s Step C Step 

Step1 A 

oc 
rCW Pd(ba, 3 M NC~g 

NHIF DAD, PP ha, T H- THF/WH 

Me Ste F do 20 

Step)G 

CNNC 

NC S -,NH2NCN N(; ' C) H" NSep, ! ~ \ 

.FA 

DCM (12 mL) and DMF (0. 1 mL, 1. 3 mmi-ol,. 0. 13 eq). Oxalyl chl oride (1. 7 mL, 19.7 

mnmol, 21 eq) was added dropwise over 7 m minutes. The reaction mixture was stirred at rt 

under N2 for 1.5 hi (LCMS showed no starting material). The reaction mixture was 

concentrated under vacuum to 1 of original] volume and added to a. precooled suspension 

of AlCl3 (1.7g2, 12. 8 mm-ol, 1. 3 eq) in DCM (10 mL) over 5 minutes, keeping internal 
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temperature < 5°C. The reaction mixture was stirred at 3-5 °C for 20 minutes before the 

ice bath was removed and mixture stirred for another 20 minutes - complete by LCMS.  

The reaction mixture was quenched by slow addition of cold 3 M aq HCi (20 mL) under 

cooling. The solution was extracted with DCM (3 x 25 mL). The combined organic layers 

were washed with brine (2 x 25mL), dried over Na2S4, filtered, and concentrated under 

vacuum. The residual solid was suspended in hexaneand collected by filtration - product 

2.0 g (90%), white solid; LCMS., NMR are good. The filtrates were purified by silica gel 

chromatography Hexane:EtOAc (0 to 15%) to afford 0.lg of product. LCMS: ret time 

2.75 minutes. MS (inz): [M+H]"225.0.  

Step B: To 4-bromno-6-methiyl-2,3-dihydro-lJH-inden-i-one (2.1 g, 9.3 mmol) in methanol 

(23 mL) was added NaBH4 (320mg, 8.45 mmol, 0.9 eq), becoming homogenous with 

addition. After 10 min, the reaction was complete (LCMS) and the solvent was evaporated.  

The residue was slurried in 40 mL of water and extracted with EtOAc (3 x 35 mL). The 

combined organic layers were washed with brine (2 x 30 mL), dried over Na2S04, filtered, 

and concentrated to 2.1 g (99%) of white solid. LCMS and NMR are good. The crude was 

used directly in the next step. LCMS: ret. time 2.49 minutes. MS (m): [M-H-t20+H]* 

209.0.  

Step C: 4-Bromo-6-methyl-2,3-dihydro-1H-inden-1-oI (2.1 g, 9.2 mmol) suspended in 

toluene (10 mL), pTsOH.H20 (175 mg, 0.92 mmol, 0. 1 eq) was added at room temperature 

and mixture heated to 90°C (internal). The reaction mixture was stirred at 90°C for 20 min 

-completebyLCMS. Upon cooling EtOAc (30 mL) was added and the resulting solution 

washed with brine (2 x 15 mL). The organic phase was dried over Na2SO4, filtered, and 

concentrated under vacuum to afford 1.8 g of crude product as a yellowish oil. NMR and 

LCMS showed mixture of 2 compounds which were separated by silica gel 

chromatography with hexane (2 long columns). Desired product - indene, eluted first, 

providing 600 mg (31%) as a colorless liquid. Rettime3.6minutesnoionizationNMR 

confirmed structure.  

Step D: 7-Bromo-5-methyl-1H-indene (0.6 g, 2.86 mrnol) was dissolved in DCM (18 mL) 

and treated with a solution of pyridine 1-oxide (1.35g, 14.3 mmol, 5 eq) in DCM (10 mL), 

followed by (SS)-Jacobsen catalyst (Sigma-Aldrich 404454, CAS 135620-04-1). The 

mixture was cooled to 0 °C and stirred for 15 minutes. mCPBA (0.98 g, 5.72 mmol, 2 eq) 

was added in 3 portions over 10 minutes. The reaction mixture was stirred at 0 'Cfor
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another hour (complete by TLC). The reaction mixture was quenched with 3 M aq NaOH 

(8 mL), the organic layer separated, and the aqueous lay er extracted with hexane (2 x 20 

nil). The combined organic layers were washed with water (20 mL) and brine (20 mL), 

dried over Na2SO4, filtered, and concentrated under vacuum. The residue was purified by 

silica gel chromatography with hexaneDCM (0 to 40%) to afford 320 mg (50%) of 

scalemic epoxide, used for the next step without resolution.  

Step E: 5-Bromo-3-rnethyl-6,6a-dihvdro-lai--indeno[1,2-b]oxirene (300 nig, 1.33 mmol) 

[scalemic material from epoxidation step] and (R)-ter-but2-methylpiperazine-1

carboxylate (318 rig 1.59 mmol, 1.2 eq) were mixed in MeCN (4 nL) and heated at 65 °C 

for 16h. The reaction mixture was concentrated under vacuumand the residue purified by 

silica gel chromatography with hexane:EtOAc (0 to 40%): 260 mg (46%) of product was 

collected as a tan foam. NMR showed presence of other diastereomer (~10%). LCMS: ret 

time 2.36 min. MS (m/z): M+I-I 425.1.  

StepF: (?)-tert-Butyl4-((1R,2R)-4-bromo-2-hydroxy-6-methvl-2,3-dihydro-1H-inden-1

yl)-2-methylpiperazine-1-carboxvlate (0.2 g, 0.47 mmol), 2,2,2-trifluoro-N-(2(2-(2-(4

hvdroxyphenlsuilfonamido)ethox)ethox)ethvl)acetamide (0.2 g, 0.51 mmol, 1.1 eq) and 

Ph3P (0.18 g, 0.7 mmoi 1.5 eq) were dissolved in THF (1.2 mL) and the mixture heated at 

40 °C for 15 minutes under N2. A solution of diisopropyl azodicarboxylate (0.15 ml, 0.75 

niiol, 1.6 eq) in THF (0.4 nL) was added dropwise within 5 minutes. The reaction 

mixture was stirred for 20 more minutes - complete by LCMS. The reaction mixture was 

concentrated under vacuum and the residue was purified by silica gel chromatography with 

hexane:EtOAc (0 to 70%) to afford 0.35 g (92%) of product as white foam NMR and 

LCMS showed impurity of other diastereomer which came from the prey. step. LCMS 

major diastereomer: ret time 3.44 min. IS (rn): IM-+H] 807.2.  

Step G: (R)-tert-Butyl 4-((1S,2S)-4-bromo-6-methyl-1-(4-(N-(2-(2-(2-(,2,2

trifluoroacetamido)ethoxy)ethoxy)ethyi)sulfamoyl)phenoxy)-2,3-dihy dro- 1H-inden-2-yl)

2-methylpiperazine-1-carboxylate (0.35 g, 0.43nmmol)andZn(CN)2(30.4mg,0.26nmmol, 

0.6 eq) were dissolved in NMP (1.5 ml), N2 bubbled through solution, then (Ph3P)4Pd (50 

mg, 0.04 rnmol, 0.1 eq) was added. The reaction mixture was stirred under N2 at 100 °C 

for 3 h. The reaction mixture was diluted in water (10 mL) and the suspensionwas 

extracted with EtOAc (3 x 15 niL). The combined organics were washed with brine (3 x 7 

nL), dried with Na2SO., concentrated under vacuum, and the residue purified by silica gel 
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chromatography with hexane:EtOAc (0 to 100%), 0.25 g (77%) of product was collected 

as a white foam. LCMS:major diastereomer 313 minutes. MS(m z): [M+H]*754.3.  

Step I: 3 M aq NaOH (300 L, 0.9 mmol, 2.7 eq) was added to a solution of (R)-tert

butyl S,2S)-4-cyano-6-methy--(4-( 

trifluoroacetamido)ethoxy)ethoxy)ethli)sulfamoyi)phenoxy)-2,3-dihydro-iH-inden-2-yl)

2-methylpiperazine-1-carboxylate (250 mg, 0.33 mmol) in MeOH (1.2 mL):TI-F (0.3 mL).  

The reaction mixture was stirred for 1.5 h at rt - complete by LCMS. The reaction mixture 

was concentrated under vacuum and the residue dissolved in MCN,/H20 and purified by 

prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 50*250 mm, 

10 um; mobile phase, water (0. 1% TFA) and CH-3CN (25.0% CH3CN isochratic for 10 min 

then up to 60.0% in 20 mi); Detector, UV 214 nm. 245 mg (96%) was collected as a 

white solid. LCMS: ret time 2.43 min. MS (mzV): IM+H]658.3.  

Step 1: Trietiylamine (100 pL, 0.72 mmol, 4.3 eq) was added to a solution of (R)-tert

butyl 4-((1S,2S)-1-(4-(N-(2-(2-(2-aminoethox)ethox)ethyl)sulfamoi)phenoxy)-4-cyano

6-methyl-2,3-dihydro-1-H-inden-2-yl)-2-methvlpiperazine-1-carboxvlate 2,2,2

trifluoroacetate (130 mg, 0.17 mmol, I eq) in DMF(0.5 ml). A solution of 14

diisocy anatobutane (9.5 mg, 0.067 mmol, 0.4 eq) in DMF (0.1 mL) was added. The 

reaction mixture was stirred for 20 mn at rt - complete by LCMS. The reaction mixture 

was concentrated undervacuum and the residue purified by silica gel chromatography 

DCM:85DCM/15MeOH/5Et3N (0 to 90%). 150 mg of product was collected (not 

completely dry) as a white solid. LCMS: ret time 3.64 minutes. MS(m/c): [M/2+H* 

728.4.  

Step J: (2R,2R)-di-tert-Butyl4,4'-((1S,1'S2S,2'S)-(((((26-(hy drosulfonvlarnino)-10,17

dioxo-3,6,21,24-tetraoxa-9,11,16,18-tetraazahexacosyl)amino)suilfonyi)bis(4,1

phenylene))bis(oxy))bis(6-cy ano-4-methyl-2,3-dihy dro-1H-indene-2,1-divl))bis(2

methyIpiperazine-1-carboxyate) (100 mg, 0.68 mmol) was dissolved in DCM (0.5 mL) 

then TFA (200 p, 2.61 mmiol, 38 eq) was added. The reaction mixture was stirred for 2 h 

complete by LCMS. The reaction mixture was concentrated and the residue purified by 

prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 50*250 mm, 

10 un;mobilephase, water(0.1% TFA) and CH3CN (20.0-60.0% C-ICN); Detector, NU 

214 nm. 84 mg (72%) was collected as white solid. LCMS: ret time2.36 min. MS 

(inz): IM--H]+628.3. H1-1NMR(Methinol-d4400MHz). 57.85(d,J= 9.0HI-lz,41-),7.51 
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(s, 21-1), 7. 3 0(.J::::5.9Hlz. 71-1), 6. 05 6.00 (in,21-1) .72--- 3.64 (i11-1),.3.55 (dd,,J=: 

6.2, 1 .6Hlz, 91),.3.49 (td,J==: 5.5,2. Hiz91),.3.9 - 3.30 (in.51-)3,20 - 3.00 (m, 191), 

2. 68- 2.5 8 (rm H).2131 (s. 9H-) 1 45 (s. 4H),12 8 (dJ =6.6 Hz6).  

Examc173-(2-2-[(3S)-3-(4-fj(IS,2)-6-choro-4-cyntio-2-[j(3R)-3

methylpiperazin- 1-yI-2,3-dihydro- 11-in den- I-yoxy (2,3,.5,6
2114)benzeiiesulfoiarniido)pyrr-olidin--llethoxyethyl)--(4-I(2-12-( 3S-3-(4

{[(1S2)-6-choo-4-yano-2-[(3R)-3-methylpiperazin-1-yI-2,3-dihydro-1H-iiiden-1

y'Ioxy}(2,3,5,6-2 !1 benzenesulfonaniido)pyrrolidin-1

yIlethoxylethy)carbarnoyllaiuino}(i,L,2,2,3,3,4,4-2H)uOIi)iirea
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E -L 3GN K"'10h P- ICH'~ 

Pr2EtI`A1__ ~ cI;oxre S31 EtNCHC: 

Step A Ste DB 

ETA 0 " jIAoCN.!GC 0 HN 

HO Djo~ D-~ ''.  

F'/C MeH D D nx(CN),, Pd,(db),,dppo, 

Ste E-- -OIAD, Ph3, TI-IFN diOXaIne, H20 

F' TFA 

CI~~~~~~ D C L) H3O:oB BB 
CI0 

Step'I H Step 'J 
Stepl I> Step K 

U D v \ ?p CI i 3M NaoI-Vq) 

D ~Step L 

D 

k_ 

D '"
D0 

u BB rN 'S~ N 

BA D.... Dt'H 

D DD D0 

BN 

Step A: 4Bromoph-enolz. ,5,6de4 (300 mg, 1.69mmtnol I eq) was dissolved in 

acetontrile (5mrL). Powdered potassium carbonate (0.39 g, 2.8 mmoi. 1.6 eq)was added 

while stirring, followed by dropwise addition of benzvilbromide (0.24 m, 2.0mimol, 1.2 

eq). The mixture was vigorously stirred under nitrogen over Weekend (after 6h -90 % 

conversion). The reactionmnixture was filtered and filtrates concentratedunider vacuumito 

-afford crude product as awhitesolid, used for in next step without purification. LC45: 

ret.ime 3.52min, no ionization.
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Step B: Crude 1-(benzyloxy)-4-bromobenzene-2,3,5,6-d4 (450 mg, 1.69 mmol, 1 eq), 

Pd2(dba)3 (38.4 mg, 0.042 mmol, 0.025 eq), and xantphos (48.6 mg, 0.084 mmol, 0.05 eq) 

were dissolved in dioxane (6.7 mL) and iPr2EtN (0.58 mL, 3.38 mmol, 2 eq). The solution 

was degassed with N?, the vial sealed, and BnSH (0.2 rL, 1.69 mmol, 1eq) added. The 

reaction mixture was stirred at 90 °C for 5 h, concentrated under vacuum, and the residue 

purified by silica gel column with hexane:EtOAc (0 to 10%) to afford 310 mg (60%) of 

product as a white solid. LCMS: ret time 3.84 min. MS (MZ): [M+H]' 311.5.  

Step C: Benzyl(4-(benzyloxy)phenyl-2,3,5,6-d4)sulfane (310 mg, 1 mmiol, 1 eq) was 

suspended in AcOH/H20 (7.5:2.5 mL). NCS (399 mg, 3 mmol, 3 eq) was added and 

reaction mixture stirred at rt for 2 h - complete by LCMS. The reaction mixture was 

diluted in EtOAc (50 nL) and washed with sat NaHCO3 (2 x15 mL), brine (20 mL). The 

organic phase was dried over Na2SO4, filtered, and concentrated to afford crude product 

(286mg, theoretical) as white solid. The material was used for the next step without 

purification. LCMS: ret time 3.34 min, no ionization.  

Step D: To a solution of crude 4-(benzyloxy)benzenesulfonvl chloride-2,3,5,6-d4 

theoretical 0.29 g 1.0 mmiol) in DCM (2 mL) was added solution of (S)-tert-butyl 3

aminopyrrolidine-1-carboxylate (0.23 g, 1.2 mmol, 1.2 equiv) in DCM (1 mL) then EtsN 

(0.17 mL, 1.2 mmol, 1.2 eq) was added. The reaction mixture was stirred at rt for 20 

minutes - complete by LC/MS. The reaction mixture was concentrated under vacuum and 

the residue purified by silica gel chromatography with hexane:EtOAc (0 to 50%) to afford 

320mg(73%) of product as a white solid. LCMS: retention time 3.14 minutes. MS (in): 

[M+Na]+ 459.1.  

Step E: ter-Butyl ()-3-((4-(benzvloxy)phenl)suilfonamido-2,3,5,6-di)pyrrolidine-i

carboxylate (320 mg, 0.73 nmol) and Pd (10% on carbon, 50% wet, 100 mg, 0.05 mmol) 

were mixed in MeOH (3.7 mL). Vac / H? cycles were performed and the reaction slurr 

was stirred under 112 at room temperature for 2.5h - complete by LCMS. The reaction 

mixture was filtered through a pad of Celite 545, and eluted with EtOAc. The filtrate was 

concentrated to afford 250 mg (99%) of product as a white foam. LCMS: ret time 2.09 

min. MS (nz): [M+Na]+ 369.1.  

StepF: 1-((R)-4-((IR,2R)-4-Bromo-6-chloro-2-hyvdroxy-2,3-dihydro-1H-inden-1-vi)-2

methylpiperazin-1-vl)-2,2,2-trifliuoroethanone (289 mg, 0.66 mmol, Ieq), boc-(S)-3-((4-
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hydroxyphenyl)sulfonamido-2,3,5,6-d)pyrrolidine (250 mg, 0.72 mmol, 1.1 eq) and 

triphenylphosphine (257 mg, 0.98 mmol, 1.5 eq) were mixed in TF (2.0 mL) and stirred 

at 40 °C for 15 minutes under N2. A solution of DIAD (0.2 mL, 1.07 mmol, 1.6 eq) in 

THF (0.7 mL) was added dropwise within 5 minutes. The reaction mixture was stirred for 

10 min - complete by LCMS. The reaction mixture was concentrated under vacuum and 

the residue purified by silica gel chromatography with hexane:EtOAc (0 to 50%) affording 

290 mg (58%) of product as a white foam. LCMS: ret time 4.05 min. MS (in): IM+H] 

769.15.  

StepG:The bromide(270mg0.35 mmol, 1 eq), Zn(CN)2 (23 mg, 0.19 mmol, 0.55 eq), 

Zn (4 mg), Pd2(dba)3 (96 mg, 0.1 mmol, 0.3 eq), and dppf (116 mg, 0.21 mmol, 0.6 eq) 

were dissolved in 3:1 dioxane:H20 (3.5 mL) and the reaction mixture stirred at 80 °C 

under N2 for 2.5 h - complete by LCMS. The reaction mixture was diluted in EtOAc (40 

mL) and washed with brine (15 mL). The organic phase was dried over Na2SO4, altered, 

concentrated, and the residue purified by silica gel column with hexane:EtOAc (0 to 60%) 

affording 205 mg (82%) of product as an orange foam.  

Step H: TFA (0.2 mL, 2.61 mmol, 9.3 equiv) was added to a solution of (S)-tert-butyl 3

(4-((IS,2S)-4-chloro-6-cyano-1-((R)-3-methyl-4-(2,2,2-trifluoroacetyl)piperazin-1-yl)-2,3

dihydro-I1H-inden-2-yl)oxv)phenyl-d4-sulfonamido)pyrrolidine-1-carboxylate (0.2 g, 0.28 

mniol) in DCM (1.4 mL),The reaction mixture was stirred at rt for 16 h - complete by 

LCMS. The reaction mixture was concentrated under vacuum and the residue purified by 

prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 50*250 mm, 

10 um;mobilephase, water(0.1% TFA) and CH3CN (30.0% CH3CN upto 70.0% in 50 

min); Detector, UV 214 nm. Product eluted ~ 58% MeCN. MeCN removed under vacuum, 

the aq phase neutralized with solid Na-ICO3 and extracted with EtOAc (3 x 25 mL).  

Organic phases dried over Na2SO4, filtered and concentrated to afford 136 mg (80%) of 

product. LCMS: ret time 2.61 mini. MS (m): [M+H]+ 616.2.  

Step I: 2-(2-((tert-Butoxcarbonl)amino)ethoxy)ethyI 4-methylbenzenesulfonate (102 

mg, 0.29 mmiol, 1.3 eq), 4-(((1S,2S)-4-chloro-6-cvano-1-((R)-3-methli-4-(2,2.,2

trifluoroacetyl)piperazin-1-yl)-2,3-dihy dro-IH-inden-2-vl)oxy)-N-((S)-pyrrolidin-3

yl)benzene-d-sulfonamide (136 mg, 0.22 mmol), and K2CO3 (61 mg, 0.44 mmol, 2 eq) 

were mixed in MeCN (1.7 mL) and stirred at 50 °C for 20 h - complete consumption of 

amineby LCMS. The reaction mixture was diluted with EtOAc, filtered, and concentrated 
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undervacuum. The residue was purified by silica gel chromatography with hexaneEtOAc 

(50 to 80%) then with DCM:MeOH (0 to 6%) providing 128 mg (73%) of product as a 

white solid. LCMS: ret time 3.0mi MS(mI z): [M+H]* 803.3.  

Step J: TFA (100 L, 1.27 mmol, 8 eq) was added to a solution of tert-butyl (2-(2-((S)-3

((4-(((1S,)-6-chloro-4- 2-R4-(2,2,2-tfluoroacetl)piperazin-1-y)

2,3-dihy dro-1H-inden-1-yl)oxv)phenvl)sulfonamido-2,3,5,6-d4)pyrrolidin-1

yl)ethoxy)ethyl)carbamate (128 mg, 0.16 mmol) in DCM (1 mL). The reaction mixture 

was stirred at rt for 5 h - complete by LCMS. The reaction mixture was concentrated. 'The 

residue was dissolved in water (3 mL), neutralized with solid NaHCO3, and extracted with 

9:1 CHC:IPA.(3 x 5 mL). The combined organics were washed with brine, dried over 

Na2SO4, filtered, and concentrated under vacuum to afford 108 mg (97%) of product as a 

white foam. LCMS: retention time 2.27 minutes. MS (nz): M+H]* 703.3.  

Step K: Butane-1,4-diamine dihydrochloride (300 mg, 1.86 mrnol) and CDI (930 mg, 5.7 

mmol, 3 eq) were dissolved in MeCN (3.5 mL, 0.5M) and suspension was cooled to 0 °C, 

then diisopropylethylamine (0.97 mL, 5.6 mnol, 3 eq) was added. The reaction mixture 

was allowed to warm to rt and stirred for 1.5 h. The reaction mixture was quenched with 

H20 (2 mL) and filtered, the solids washed with 4:1 MeCN: H0 (3mL) then with MeCN 

(4 x 2 ml), dried under vacuum to provide 400 mg (78%) of product as a white solid.  

N-((S)--(2-2-aminoethox)ethyl)prroidin-3-yl)-4-(((1S2S)-6-choro-4-cyano-2-((R)-3

methyl-4-(2,2,2-trifluoroacetyl)piperazin-1-yl)-2.3-dihvdro-1H-inden-1-l)oxy)benzene

d4-sulfonamide (100 mg, 0.14 mmol, 2.2 eq) and,N'-(butane-ds-1,4-diyl)bis(IH

imidazole-1-carboxamide) (18.3 mgg,0.065 mmol) were mixed in THF (0.6 mL) and stirred 

at 60 °C for 1.5 h - complete by LCMS. The reaction mixture was concentrated under 

vacuum and the residue purified by silica gel column DCM: 85/15/5 DCM/MeOH/Et3N(0 

to 70%) to afford product as atan foam. LCMS: ret time 3.13 min. MS (in): [M/2+H[ 

777.3.  

Step L: Sodium hydroxide (3 M NaOH(aq), 100 pL, 0.3 mmol, 4.7 eq) was added to a 

solution of protected dimer (100 mg, 0.065 mrnmol) inTHF:MeOH (0.38:0.26rmL).The 

reaction mixture was stirred for I h (LCMS showed only sin). Additional 3M aq NaOH 

(200 pL, 0.6 mmol, 9.4 eq) was added to the reaction mixture in 2 portions within 1 hour at 

which point the reaction complete by LCMS. The reaction mixture was neutralized with 4 
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N ICl (0.3 mL, 1.2 mmol, 1.3 eq relative to NaOI-), the volatiles removed under vacuum, 

and the residue purified by prep-HPLC with the following conditions: Column, Atlantis 

Prep T3 OBD, 50*250 mm, 10 um; mobile phase, water (0.1%TFA) and CH3CN (25.0% 

CH-CN up to 60.0% in 50 min): Detector, UV 214 nm. Lyophilization provided 64 mg 

(73%) of the title compound as a white solid. LCMS: ret time 1.95 min. MS (m'z): 681.3 

[M/2+H]+. I HNMR (Methanol-d4, 400MHz) 6 7.77 (d, J= 1.9 Hz, 211), 7.44 (d,,= 0.9 

Hz, 2H), 6.08 (d,,J= 5.9 Hz, 2H), 3.74 (t, J= 4.9 Hz, 13H)-3.52 (t, J= 5.4 Hz, 6H), 3.23 

2.97 (in, 911), 2.63 (tJ:=: 12.0 Hz, IH), 2.34 (t, J:= 9.8 Hz, 21-1). 1.28 (d,,J= 6.6 Hz, 6H).  

Example 178: 3-(2-{2-[(3S)-3-(4-{[(IS,2S)-6-chloro-4-cyano-2-[(3R)-3

methylpiperazin-1-yl]-2,3-dihydro-1H-iiden-1

ylIoxy}benzenesulfonamido)pyrrolidin-1-yethoxy}ethyl)-1-(4-{[(2-{2-[(3S)-3-(4

{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-IH-inden-1

yloxy}beizenesulfonamido)pyrrolidin-1-yllethoxy ethyl)carbamoyl amino} 

(1,1,2,2,3,3,4,4_ 2He)buty)urea 

•2 H:O N 

0 D DDD 0 1 4, 

HN O N N N 
0iO~ H H 

N 
H 

The title compound was prepared from INT-ME utilizing the same procedures in 

Example 177. LCMS: ret time 1.9 min. MS (nz)M/3H] 452.1. 1H NMR (Methanol

d4, 400M-Iz) 6 7.89 (d, J= 8.9 Hz, 41-1), 7.79 --- 7.76 (in, 21-1), 7.47 -- 7.41 (m, 2H), 7.35 (d, 

J= 9.0 Hz, 5H), 6.11 - 6.04 (m, 2H),.04 - 3.87 (in, IH), 3.74 (d, J= 4.9 Hz, 9H), 3.52 (s.  

4H). 3.14 (s, 15H), 2.68 - 2.58 (i, 2H), 2.39 - 2.27 (in, 3H), 206 - 1.88 (in, 2H), 128 (d.  

J:::: 6.6 Hz, 7H).  
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Example 179: (1S,2S)-1-(4-{[(3S)-1-[2-(2-{[(4-{1[(2-{2-[(3S)-3-(4-{[(1S,2S)-4-car boxy

6-chloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

ylloxy}benzenesulfonamido)-I-hydroxy-1 4 -pyrrolidin-1

yl ethoxylethyl)carbamoyllamino butyl)carbamoyllaminoIethoxy) ethyl]-1-hydroxy

1-pyrrolidin-3-yllsulfamoyl}phenoxy)-6-chloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3

dihydro-1H-indene-4-carboxylicacid 

CI 

0 N' -C H2 

NC N 
H H 

0K.  

HOOC 'N 
HH 

CI 

Hydrogen peroxide (3%, 0.1 mL. 87.9 mmol, 2.4 eq) was added to Example 132 (50 

mg, 37.1 mmol), followed by water (0.2 mL). The suspension was sonicated for 1 hour. The 

reaction mixture diluted with 1 M HCI, filtered, and purified by prep-HPLC with the 

following conditions: Column, Atlantis PrepT3 OBD, 50*250 mm, 10 um; mobile phase, 

water (0.1% TFA) and CH3CN (25.0% CH3CN up to 50.0% in 50 min); Detector, UV 214 

nm. Lyophilization provided the title diacid di-N-oxide (NMR, HPLC). MS (z):708.2 

[M/2+H]*, 472.5 [M/3H]*. "H NMR_ (Methanol-d4, 400MHz) 6 7.87 - 7.72 (n 3H),7.59 

(s, 2H), 7.25 (dd, J= 14.4, 5.5 Hz, 6H), 5.93 (d, J= 5.6 Hz, 2H), 4.16 (s., 1H), 4.00 --- 3.75 

(in, 141-1),3.02 (s, 121-1), 2.54 (s, IH), 2.40 (s. 11), 2.23 (s, 1-). 1.39 (s,31-), 1.25 --- 1.13(m, 

6H).  

Example 180: Cell-based assay of NHE-3 activity (Pre-incubation inhibition) 

[0586] Rat and human NHE-3-mediated Na*-dependent H antiportwas measuredusing 

a modification of the p-I sensitive dye method originally reported by Paradiso (Proc. Natl.  

Acad Sci. U S A. (1984) 81(23): 7436-7440). PS120 fibrobasts stably expressing human 
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N-E3 andNHERF2 were obtained from Mark Donowitz (Baltimore, MD). Opossum kidney 

(OK) cells were obtained from the ATCC and propagated per their instructions. The rat 

NHE-3 gene (GenBank M85300) was introduced into OK cellsvia electroporation, and cells 

were seeded into 96 well plates and grown overnight. Medium was aspirated from the wells 

then incubated for 30 min at 37 °C with NH4Cl-HEPES buffer (20 mM N-4Cl, 80 mM NaCl, 

50 mM HEPES, 5 mM KCI, 2mM CaC2, 1 mM MgCl2, pH 7.4) containing 5 PM BCECF

AM. Cells were washed once with Ammonium free, Na-free HEPES (100 nM choline, 50 

mM HEPES. 10 mM glucose, 5 mM KCl, 2 mM CaCl2, 1 mM MgCl2, pH 7.4) and incubated 

in the same buffer for 10 minutes at room temperature to lower intracellular p-I with 0-30 

pM test compound. After incubation, NHE-3-mediated recovery of neutral intracellular pH 

was initiated by addition of Na-HEPES buffer containing 0.4 uM ethyl isopropyl amiloride 

(EIPA, a selective antagonist of NIE-1 activity that does not inhibit NHE-3). Changes in 

intracellular pH were monitored using aFLIPR Tetra@(Molecular Devices, Sunnyvale, CA) 

by excitation at kex 439 to 505 nm, and measuring BCECF fluorescence at kem 538 nm. The 

initial rate of the fluorescence ratio change was used as a measure of NHE-mediated Na+/

activity, and reported as the change in fluorescence ratio per minute. Initial rates were plotted 

as the average of 2 or more replicates, and pICo values were estimated using GraphPad 

Prism.  

Table'2: Data for example inhuman Preincubation assay: 

Result plC5o Range % inhibition 
range 

A NHE3 plC;o < 6 NHE3 < 40% 

B NHE3 plC5o 6-7 40-70 % 

C NHE3 pIC5o > 7 >70% 

hurran Preincubati on 

Example pTC50 % 
Inhibition 

C C 

2 C C 

3 C C 

4 C B 

C B
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6 A A 

7 C C 

8A A 

9 C A 

10 C B 

11 C C 

11 C A 

13 A A 

14 A B 

15 B C 

16 C B 

17 C C 

19 A A 

20 A A 

21 C A 

22 C C 

23 C C 

24 C C 

27 C C 

28 C C 

29 C C 

30 C C 

31 C C 

33 C C 
3- ------ ------- ------ --C ---- ------ -----C- ----

C4 c C 

.38 A A 

39 C A
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40 A A 

41 C C 

42 C C 

43 C C 

44 C C 

45 C C 

:46 c C 

47 c C 

48X B B 

4.9 B c 

5 3 

54C 

55 5c C 

55 6c C 

(0 C C 

61 C C 

62 C C 

63 C B 

64 A A 

65 A A 

66 A A 

67 B c 

69 c C 

71 A B 

72 C C 

7 3 B C
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74 A C 

75 B B 

76 C C 

7 A C 

8C C 

9 C C 

80 B B 

81 C C 

83 C C 

84 C C 

C1 C 

C C8 

91 C C 

92 C C 

93 C C 

94 C C 

96 C C 

97 C C 

98 C C 

100 C C 

101 C C 

102 C C 

103 C C 

104 C C 

105 C C 

106 C C 

107 C C
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109 C C 

110 C C 

111 C C 

112 C C 

113 C C 

114 C C 

115 C C 
115 C C 
120 C C 

121 C B 

122 C C 

123 C C 

124 C C 

126 C C 

127 C C 

128 A A 

129 A A 

130 C B 

131 C C 

132 C C 

133 C C 

134 C C 

135 C C 

136 C C 

137 C C 

142 C C 

143 C C 

146 C C 

154 C C 

Example 181: Cell-based assay ofNIHE-3 activity (Persistent inhibition) 

[0587] The ability of compounds to inhibit human and rat NHE-3-mediated Nat 

dependent H+ antiport after application and washout was measured using a modification of 
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the pH sensitive dye method described above. PS120 fibroblasts stable expressing human 

NHFE3 and NHERF2 were obtained from MarkDonowitz(Baltimore, MD). Opossum kidney 

(OK) cells were obtained from the ATCC and propagated per their instructions. The rat 

NHE-3 gene was introduced into OK cells via electroporation, and cells were seeded into 96 

well plates and grown overnight. Medium was aspirated from the wells, cells were washed 

once with NaCl-HEPES buffer (100 mM NaCi, 50 mM HEPES, 10 mM glucose, 5mM KCI, 

2 mM CaC2, 1 mMN MgCl2, pH 7.4), then overlayed with NaCl-HEPES buffer containing 0

30 tM test compound. After a 60 min incubation at room temperature, the test drug 

containing buffer was aspirated from the cells. Following aspiration, cells were washed once 

with NaCl-HEPES buffer without drug, then incubated for 30 mn at 37°C with NH 4 Cl

HEPES buffer (20 mM NH4Cl, 80 mM NaCl, 50 m M HEPES, 5 mM KC, 2mM CaCl2, 1 

mM MgCl2, pH 7.4) containing 5 pMN BCECF-AM. Cells were washed once with 

Ammonium free, Natfree HEPES (100 mM choline, 50 mM HEPES, 10 mM glucose, 5 

mM KC, 2 mM CaCl2, 1 mM MgCl2, pH 7.4) and incubated in the same buffer for 10 

minutes at room temperature to lower intracellular pH. NHE-3-mediated recovery of neutral 

intracellular pH was initiated (10 min after compound washout) by addition of Na-HEPES 

buffer. For the rat NHE3 assay, the Na-HEPES buffer contained 0.4 pM ethyl isopropyl 

amiloride (EIPA, a selective antagonist of NHE-i activity that does not inhibit NHE-3).  

Changes in intracellular pH were monitored using a FLIPR Tetra@ (Molecular Devices, 

Sunnyvale, CA) by excitation atkex, 439 to 505 nm, and measuring BCECF fluorescence at 

kem 538 nm.The initial rate of the fluorescence ratio change was used as a measure of NHE

mediated Na't- activity, and reported as the change in fluorescence ratio per minute. Initial 

rates were plotted as the average of 2 or more replicates, and pIC5o values were estimated 

using GraphPad Prism.  

[0588]1 

Table 3: Data for example in human Persistence assay: 

Result plC5o Range % inhibition 

range 

A NHE3 pIC5o < 6 NHE3 < 40% 

B NHE3 plCo 6-7 4.0-70%
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C NHE3 pIC5o >7 >70 

human Persistence 

E~xamnple piC50 

inhibition 

I C B 

2 CC 

3 C C 

4 C B 

5 CC 

6) A A 

8 A A 

9 B B 

10 C C 

11 CC 

12 B B 

13 A A 

14 A A 

15 A A 

16 C B 

17 C C 

18 C B 

19 A A 

20 A A 
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21A C 

2.3 C C 

24 C C 

25 C C 

26 CC 

29 CC 

30 C C 

31CC 

33 C C 

34CC 

35 CC 

36 C C 

37 CB 

39CA 

40 AA 

41 CC 

42 CC 

43 CC 

44 BC 

45CC 
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46 c C 

47CC 

48 B C 

49 C C 

5 0 CB 

51 C B 

52 C C 

53CC 

54 CB 

55 C C 

56CC 

57 CC 

58 C C 

59CC 

60CC 

61 C C 

62 AA 

63 B B 

64 AA 

65 AA 

66 AA 

67 B B 

68 CC 

69 BC 

;7;
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71 A B 

72 BC 

7.3 A B 

74 A A 

75 AA 

76 AA 

A A 

78CC 

79 BC 

80 B B 

81 BC 

82 BC 

83 B C 

84CC 

85 CC 

86 C C 

87CC 

88 CC 

89 CC 

90 BC 

91 CC 

93CC 

94CC 

95CC 
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96 c C 

97CC 

98 c C 

99 B C 

100 CC 

101 c B 

102 C C 

103 CC 

104 CC 

105 C C 

106 CC 

107 CC 

108 C C 

109 CC 

110 CC 

112 CC 

113 CC 

114 CC 

115 CC 

120 CC 

112 1 CA 

123 CC 

12 4 BC
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126 C B 

127 C A 

128 C A 

129 C A 

130 B C 

131 B C 

132 C C 

133 C C 

134 C C 

135 C C 

136 C C 

137 C C 

142 C C 

143 C C 

146 C A 

154 C C 

Example 182: Sustained inhibition ofapical acid secretion in human or-anoid 

monolaver cell cultures 

[0589] [1500] Basalmedia (BM)consisted of advanced DMEMI/F12 containing10 

mM HEPES (Invitrogen, 15630-080), 1:100 Glutamax (Invitrogen, 35050-061), and 1:100 

penicillin/streptomycin (Invitrogen, 15140-122). Supplemented basal media (SBM) 

contained1:100 N2 (Invitrogen, 17502-048), 1:50B27 (Invitrogen, 12587-010), 1 mMN

acetylcvsteine (Sigma, A9165), and 10 nM [Leul5]-gastrin I (Sigma, G9145). Growth 

factors used included 50 ng per mL mouse EGF (Peprotech, 315-09), 100 ng per mL mouse 

noggin (Peprotech, 250-38), 500 ng per mL human R-spondin I (R&D, 4645-RS), 100 ng 

per mL mouse Wnt-3a (R&D, 1324-WN), 20 pM Y-27632 (Tocris, 1254), 10 mM 

nicotinamide (Sigma, N0636), 500 nM A83-01 (Tocris, 2939), 10 pM SB202190 (Tocris, 
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1264). Transwells were 0.4 rn pore polyester membrane 24-well Transwell inserts 

(Coming). Cultures were incubated at 37 °C in 5% C02.  

[0591] Human ileum organoids were cultured in WENRNAS (Wnt, EGF, noggin, R

spondin1, Nicotinanide, A83-01, SB202190) and typically grown for 7-12 days before 

being used to plate monolaver cultures. On day 0, organoid cultures embedded in Matrigel 

were treated with TrypLE Express to break organoids into small pieces and/or single cells.  

The cells were resuspended to 0.5 x 1 0 ' cells / mL in SBM containing WEiNg (Wnt, 

EGF, noggin, R-spondin1, A83-01, Y-27632). Followingthis step, 200 pL of cell suspension 

was plated into the apical side of a 24-well Transwell (100,000 cells / well) and 600 pL of 

SBM with WENRAY was added to the basolateral side. Ileum cells were differentiated with 

ENRA (EGF, noggin, R-spondin 1, A83-01) on day 3. The color of apical compartment 

turns from pink or orange to yellow due to the increase in NE3 expression after 

differentiation.  

[0592] Each human ileum monolayer culture well was washed twice with fresh SBM on 

the apical side on day 6 before compound dosing. All compound stocks were 10mM 

dissolved in DMSO. Each compound stock was individually mixed with fresh SBM to reach 

final compound concentration IpM and dosed only on the apical side of the monolayer (total 

volume 200 pl). DMSO at the equivalent concentration was used as the vehicle control.  

Duplicate wells were dosed for each compound. On day 8, apical media pH was measured 

by pH electrode, to determine the ability of example compounds to produce sustained 

inhibition of NHE3 activity in a human monolayer culture system by preventing proton 

secretion into the apical compartment. Each of the duplicate apical pH values for each 

example compound was compared to the average of the DMSO wells and expressed as a 

percent inhibition of apical acid secretion.  

Table 4: 
Result % Inhibition (GI 

Segment) 

A <50% 

B 50-70% 

C >70% 

Example % 
inhibition inhibition 

(ileum) (duodenum) 
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17 B B 

23 B B 

24 A B 

26 B B 

28B B 

29 C C 

31 C C 

32 C C 

33 C C 

34. B B 

35 C C 

36 C C 

41 BC 

42 CC 

4 3 BC 

45 B C 

49 C C 

52 C C 

55 A B 

78 C C 

91 B C 
-- -- --- -C-- ---------- ----------- ------C-- -- --------

106 C C 

107 C C 

109 C C 

110 C C 

115 C C 

122 C C 

123 C C 

126 A A 

Exwmple 183: Increased trans-epithelial resistance inhuman organaid monolayer cell 

cultures 
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105931 Basal media (BM) consisted of advanced DMEM/F12 containing 10 mM HEPES 

(Invitrogen, 15630-080), 1:100 Glutamax (Invitrogen, 35050-061), and 1:100 

penicillin/streptomycin (Invitrogen, 15140-122). Supplemented basal media (SBM) 

contained 1:100 N2 (Invitrogen, 17502-048), 1:50 B27 (Invitrogen, 12587-010). 1 mM N

aceivicysteine (Sigma, A9165), and 10 nM [Leul5]-gastrin I (Sigma, G9145). Growth 

factors used included 50 ng per mL mouse EGF (Peprotech, 315-09), 100 ng per mL mouse 

noggin Peprotech, 250-38), 500 ng per mL human R-spondin 1 (R&D,4645-RS), 100 ng 

per mL mouse Wnt-3a (R&D, 1324-WN), 20 pM Y-27632 (Tocris, 1254), 10 mM 

nicotinamide (Sigma, N0636), 500 nM A83-01 (Tocris, 2939), 10 pM SB202190 (Tocris, 

1264). Transwells were 0.4 pm pore polyester membrane 24-well Transwell inserts 

(Coming). Cultures were incubated at 37 °C in 5% CO2.  

10594] Human duodenum organoids were cultured in WENRNAS (Wnt, EGF, noggin, 

R-spondini, Nicotinanide, A83-01, SB202190) and typically grown for 7-12 days before 

being used to plate monolayer cultures. On day 0. organoid cultures embedded in Matrigel 

were treated with TrypLE Express to break organoids into small pieces and/or single cells.  

The cells were resuspended to 0.5 x 106 cells / mL in SBM containing WENRAY (Wnt, 

EGF, noggin, R-spondin1, A83-01, Y-27632). Following this step, 200 pL of cell suspension 

was plated into the apical side of a 24-well Transwell (100,000 cells /well) and 600 pL of 

SBM with WENRAY was added to the basolateral side. Duodenum cells were differentiated 

with ENA (EGF, noggin, A83-01) on day 3. The color of apical compartment turns from 

pink or orange to yellow due to the increase in NHE3 expression after differentiation.  

[05951 Each human duodenum monolayer culture well was washed twice with fresh 

SBM on the apical side on day 6 or day 7 before dosing. All compound stocks were 10mM 

dissolved in DMSO. Each compound stock was individually mixed with fresh SBM to reach 

final compound concentration IpM and dosed only on the apical side of the monolayer (total 

volume 200 pl). DMSO at the equivalent concentration was used as the vehicle control.  

Duplicate wells were dosed for each compound. Transepithelial electrical resistance (TEER) 

was used as a quantitative technique to measure of tightjunction permeability.TEER values 

were recorded (MERS00002, Millipore) before dosing and 30mins and 1hr after dosing for 

all wells. Each of the duplicate TEER values following treatment were corrected for the 

individual well baseline'TEER. Baseline corrected'TEER for each example compound was 

compared to the average of the DMSO wells and expressed as a percent TEER of vehicle 

control.  
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Table 5: 

Result TEER (% of 

vehicle) 

A <100% 

B 100-130% 

C > 130% 

Example TEER at 30 TEER at 60 

minutes minutes 

(% of (% of 

Vehicle) Vehicle) 

17 B B 

24 B B 

30 B B 

31 B C 

32 B C 

33 B C 

41 B B 

42 B C 

43 B B 

91 B B 

105 C C 

106 C C 

107 C B 

110 C B 

115 B B 

-- --- ---- ---- ---- --- ---- ---- ---- --- ---- --- ---- --- ---- ---- --
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Exam e184:Inhibition of intestinal sodium absorption in mice 

[0596] Urinary and fecal sodium excretions were measured to assess the ability of 

selected example compounds to inhibit the absorption of sodium from the intestinal lumen.  

In addition, an assessment of the absence or presence of diarrhea in response to compound 

treatment was made. Approximately eight-week old, male, CD-i mice were purchased from 

Envigo (Livermore, CA), were housed 6 per cage and acclimated for at least 48 hours before 

study initiation. Animals were fed Harlan Teklad Global TD.160470 rodent chow 

(Maddison, WI), standard laboratory rodent chow Harlan Teklad Global 2018 with the 

addition of 0.4% inorganic phosphorous. Animals had ad libitum access to food and water 

for the duration of the study and were maintained in a temperature and humidity controlled 

room on a standard light/dark cycle of 6AM to 6PM. To initiate the study, mice were 

weighed and then individually placed in metabolic cages. Following a 3-day acclimation 

period to the metabolic cage, a 24-hr baseline collection of urine and feces was performed.  

Mice (n=8/group) were then dosed by oral gavage with test compound (15 mg/kg) or vehicle 

(3mM HCl, 0.01% Tween80) at a dose volume of 5 mL/kg, twice daily at 6 AM and 3 PM 

for 3 consecutive days. Each day, measurements of body weight, 24-hour food intake, water 

intake, urine volume and wet fecal weight were recorded, along with any observation of 

diarrhea. Fecal samples were dried using a lyophilizer for at least 3 days, following which 

dry weight was recorded and fecal fluid content was calculated based on the difference 

between the wet and dry stool weights. Fecal fluid content on day 3 of compound treatment 

was calculated as a change from the vehicle group mean. For urine samples, the volumes 

were determined gravimetrically. Feces and urine were analyzed for sodium content by 

microwave plasma-atomic emission spectroscopy or ion chromatography, respectively.  

Urine samples were analyzed on an ion chromatography system (Thermo Fisher ICS-3000 

or ICS-5000+) coupled with conductivity detectors. Chromatographic separationofcations 

was performed usingan IonPac CS12A (Thermo Fisher) 2 x 250 mm analytical column with 

an isocratic elution using 25 mM methanesulfonic acid. Concentrations were interpolated 

from a a standard curve (prepared in IOmM HCi) for sodium ion based on retention time and 

peak area. Fecal sample analysis by Microwave Plasma Atomic Emission Spectrometry 

(MP-AES). Dry fecal samples were ground into a fine powder on a homogenizer and the 

ground samples (400-600mg aliquots weighed) were digested with nitric acid by microwave 
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method (Mars 6). These digested samples were diluted with 1% Nitric acid and analyzed on 

Agilent 4100 MP-AES. Concentrations were calculated relative to a standard curve 

(prepared in 1% Nitric acid) for sodium based on the signal intensity. Sodium was detected 

at a wavelength of 588.995 nm. Twenty-four-hour urinary sodium excretion (mg/24-hours) 

was calculated by multiplying urinary sodium concentration by 24-hour urine volume.  

Twenty-four-hour fecal sodium excretion (mg/24-hours) was calculated by multiplying fecal 

sodium concentration by 24-hour dry fecal weight. The urinary and fecal sodium excretion 

on day 3 of compound treatment were normalized to dietary sodium intake and expressed as 

a percentage of the vehicle mean.  

Table 6: 

Result Urinary Na Fecal Na Fecal fluid 

Excretion Excretion content 

(% of (% of (0 from 

vehicle) vehicle) vehicle) 

A >70% <150% <5 

B 50-70% 150-200% 5-10 

C <50% > 2'00/ >10 

Fxamp] Urinary Na Fecal1MaI Fecal fluid Diarrlie 

e Excretion Excretion content a 

(% of (% of (A from ( ) 

vehicle) vehicle) vehicle) 

17 B B B 

23 B B B 

24 B C A 

26 B B B 

27 B C C 

;X2
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28 A B B 

29 B B A 

30 B C C 

31 B C B 

32 B B A 

C C C 

34 B B B 

35 A B A 

6 B B B 

41 C C B 

42 C B B 

43 C C C 

45 A A A 

49 A A A 

52 B C B 

53 A A B 

55 A B B 

A A A 

88 B B B 

ExamIen185:Ihibition of intestinal sodium absorption in rats 

[0597] Urinary sodium excretion and fecal form were measured to assess the ability of 

selected example compounds to inhibit the absorption of sodium from the intestinal lumen.  

Eight-week old, male, Sprague Dawley rats were purchased from Envigo (Livermore, CA), 

were housed 2 per cage and acclimated for at least 48 hours before study initiation. Animals 

were fed Harlan Teklad Global TD.160470 rodent chow (Maddison, WI), standard 

;X;
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laboratory rodent chow Harlan Teklad Global 2018 with the addition of 0.4% inorganic 

phosphorous. Animals had ad libiturn access to food and water for the duration of the study 

and were maintained in temperature and humidity controlled room on a standard light/dark 

cycle of 6AM to 6PM. On the day of study initiation, rats (n=5/group) were dosed by oral 

gavage with test compound or vehicle (3mM HCl 0.01% Tween80) at a dose volume of 5 

mL/kg. Immediately after dose administration animals were placed in individual metabolic 

cages. At 13-hours post-dose, urine samples were collected and fecal form was assessed. In 

addition, the weight of food consumed over the 13-hour period was measured and recorded.  

Fecal forms were scored according to a common scale associated with increasing fecal water 

to the wettest observation in the cage's collection funnel (1, normal pellet; 2, pellet adhering 

to sides of collection funnel due to moisture; 3, loss of normal pellet shape 4, complete loss 

of shape with a blotting pattern; 5, liquid fecal streams evident). Fecal form score (FFS) was 

calculated for each group as the median of each individual rat's FFS within the group and 

reported in Table 7. Fecal samples were dried using a Ivophilizer for at least 3 days, 

following which drN weight was recorded and fecal fluid content was calculated based on 

the difference between the wet and dry stool weights. Fecal fluid content was calculated as 

a change from the vehicle group mean. For urine samples, the volumes were determined 

gravimetrically. Urine samples were analyzed on an ion chromatography system (Thermo 

Fisher ICS-3000 or ICS-5000+) coupled with conductivity detectors. Chromatographic 

separation of cautions was performed using an IonPac CS12A (Thermo Fisher) 2 x 250 mm 

analytical column with an isocratic elution using 25 mM methanesulfonic acid.  

Concentrations were interpolated from a standard curve (prepared in 10mM HCI) for sodium 

based on retention time and peak area. Thirteen-s-hour urinary sodium excretion (mg/13

hours) was calculated by multiplying urinary sodium concentration by 13-hour urine 

volume. The urinary sodium excretion of compound treatment was normalized to dietary 

sodium intakeand expressed as a percentage of the vehicle mean.  

Table 7: 

Result IUrinaiy Na 

(% of Vehicle, 

out/in) 

A >70% 

B 40-70% 
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C < 40%
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Example Dose I UiniiailyNa FFS 

(mg/kg) ofeil, (1-5) 

out/in) 

41 0.0(0> A2 

41 031 B 2 

41 0.11 C 5 

115 0,003 A 1 

115 01 A 2 

115 0 03 A 2 

115---- 01----- U C 2 

107 0. 3 B3 

107 0.1 B 3 

107 03 C 3 

120 0. 3 A 2 

120 0.11 B 3 

120 03 C 4 

132 0.03 A 3 

132 0.1 B 3 

132 03 C5 

123 0.03 A 3 

123 0.1 B 3 

123 03 C 3 

122 0.03 A 2
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122 0.1 A 2 

122 0.3 B3 

133 0.03 A 3 

133 0.1 C 3 

133 0.3 C 3 

143 0.03 B 3 

143 0.1 C 3 

143 0.3 C 4 

Example 186: Inhibition ojintestinal sodium andphosphorous absorption in the 

rat balance model 

[0598] Urinary and fecal sodium excretion, along with urinary phosphorous excretion 

are measured to assess the ability of selected example compounds to inhibit the absorption 

of sodium and phosphorous from the intestinal lumen. In addition, an assessment of fecal 

form in response to compound treatment is made. Approximately eight-week old, male, 

Sprague Dawley rats are purchased from Envigo (Livermore, CA), housed 2 per cage and 

acclimated for at least 48 hours before study initiation. Animals are fed Harlan Teklad Global 

TD.160470 rodent chow (Maddison, WI), standard laboratory rodent chow Harlan Teklad 

Global 2018 with the addition of 0.4% inorganic phosphorous. Animals have ad libitum 

access to food and water for the duration of the study and are maintained in a temperature 

and humidity controlled room on a reversed light/dark cycle of 6PM to 6AM. To initiate the 

study, rats are weighed and individually placed in metabolic cages. Following a 2-day 

acclimation period to the metabolic cage, a 24-hr baseline collection of urine and feces is 

performed. Rats (n=6/group) are then dosed by oral gavage with test compound or vehicle 

(3mM- HC, 0.01% Tween80) at a dose volume of 5 mL/kg, twice daily at 6 AM and 3 PM 

for 3 consecutive days. Each day, measurements of body weight, 24-hour food intake, water 

intake, urine volume and wet fecal weight are recorded, along Xith any observation of 

diarrhea. Fecal samples are dried using a Iyophilizer for at least 3 days, following which dry 

weight is recorded and fecal fluid content Is calculated based on the difference between the 

we( and dry stool weights. Fecal fluid content on day 3 of compound treatment is calculated 
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as a change from the vehicle group mean. For urine samples, the volumes are determined 

gravimetrically. Feces and urine are analyzed for sodium and phosphorous content by 

microwave plasma-atomic emission spectroscopy or ion chromatography, respectively.  

Urine samples are analyzed on an ion chromatography system (Thermo Fisher ICS-3000 or 

ICS-5000+) coupled with conductivity detectors. Chromatographic separation of cations is 

performed using an lonPac CS12A (Thermo Fisher) 2 x 250 mmanalytical column with an 

isocratic elution using 25 mM methanesulfonic acid. Chromatographic separation of anions 

is performed using an lonPac AS18 (Thermo Fisher) 2 x 250 mm analytical column with an 

isocratic elation using. 5 mM potassium hydroxide, Concentrations are interpolated from a 

standard curve (prepared in 10mM HC) for each ion based on retention time and peak area.  

Fecal sample analysis by Microwave Plasma Atomic Emission Spectrometry (MP-AES).  

Dry fecal samples are ground into a fine powder on a homogenizer and the ground samples 

(400-600mg aliquots weighed) are digested with nitric acid by microwave method (Mars 6).  

These digested samples are diluted with 1% Nitric acid and analyzed on Agilent 4100 MP

AES. Concentrations are interpolated from a standard curve (prepared in 1% Nitric acid) for 

sodium based on the signal intensity. Sodium is detected at a wavelength of 588.995 nm.  

Twenty-four-hoururinary sodium and phosphorous excretion (mg/24-hours) is calculated 

by multiplying unnary sodium or phosphorous concentration, respectively, by 24-hour urine 

volume. Twenty-four-hour fecal sodium excretion (mg/24-hours) is calculated by 

multiplying fecal sodium concentration by 24-hour diy fecal weight. The urinary and fecal 

sodium excretion and urinary phosphorous excretion on day 3 of compound treatment are 

normalized to dietary sodium or phosphorous intake, respectively, and expressed as a 

percentage of the vehicle mean.  

Examunle 187:Restoration of gastrointestinal motility inopioid induced constipation 

[0599] Gastrointestinal transit is measured in mice treated with the peripherally acting 

p-opioid agonist loperamide to assess the ability of selected example compounds to restore 

gastrointestinal motility in a model of opioid induced constipation. Approximately eight

week old, female, CDI rats are purchased from Envigo (Livermore, CA), are housed 4 per 

cage and acclimated for at least 48 hours before study initiation. Animals are fed standard 

laboratory rodent chow Harlan Teklad Global 2018 (Maddison, WI). Animals have ad 

libitum access to food and water for the duration of the acclimation period and are 

maintained in a temperature and humidity controlled room on a standard light/dark cycle of 

388



WO 2018/129552 PCT/US2018/013020 

6AM to 6PM. Following an overnight fast, with free access to water, animals are dosed by 

oral gavage with varying doses of test compound or vehicle (3mM HC, 0.01% Tween80), 

at a dosevolume of 5 mL/kg. Approximately fifteen minutes following oral dosing of test 

compound or vehicle, animals are dosed by subcutaneous injection with loperamide (0.3 to 

6 mg/kg) or vehicle (30:70 PG:0.9% NaCI) at a dose volume of 5 mL/kg. Fifteen minutes 

later, animals are dosed orally with Evans Blue Dye (6%) at a dose volume of 100 pL. 30 

minutes later, animals are euthanized by carbon dioxide inhalation, and the length from the 

pylorus to cecum (whole length of the small intestine) and the length from the pylorus to the 

Evans Blue dye front are measured and recorded. For an individual animal, the length travels 

by the Evans Blue dye front is divided by the length of thewhole small intestine, measured 

from the pylorus to the cecum, and multiplied by 100, to provide the distance of the small 

intestine travelled by the dye as a percentage. In animals dosed orally with vehicle and 

injected subcutaneously with vehicle (vehicle/vehicle), the Evans Blue dye front travels 

approximately 70% of the length of the small intestine in the 30-minute period. In animals 

dosed orally with vehicle and injected subcutaneously with loperamide 

(vehicle/loperamide), the Evans Blue dye front travels approximately only 25% of the length 

of the small intestine in the 30-minute period, indicating decreased gastrointestinal motility 

in response to loperamide. The effect of example compounds on GIT motility in the presence 

of loperamide is calculated as the ability to restore vehicle/vehicle transit distance from the 

vehicle/loperamide transit, expressed as a percentage.  

Table 8: 

Result '( 

Restoration 

of Transit 

A <20% 

B 20-40% 

C >40% 

Example Dose % 

(mg/kg) Restoration 

of Transit 

-- --- ---- ---- --1- --- ---- --- ------- ---- ---- ---- - -
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Standar 1 C 

41 15 A 

115 15 B 

132 15 C 

123 15 A 

Standard 15 C 

43 15 A 

43 1.5 B 

43 5 A 

Exam1le-188: Restoration ofgastrointestinal motility in multiple sclerosis 

[0600] Gastrointestinal transit time is measured to assess the ability of selected example 

compounds to restore gastrointestinal motility in a model of multiple sclerosis. Multiple 

sclerosis (MS) patients often experience constipation and other gastrointestinal 

manifestations related to disturbed gastrointestinal motility. The Experimental Autoimrnmune 

Encephalomyelitis (EAE) mouse model is one of the most frequently used animal models 

for studying multiple sclerosis (MS), in which immunization against CNS-specific antigen 

results in central nervous system inflammation. This model results in a spectrum of acute, 

chronic, and relapsing disease that results in varying degrees of progressive paralysis and 

gastrointestinal dysmotility.  

[0601] Animals are 8-16 weeks of age at study initiation, andare fed standard laboratory 

rodent chow Harlan Teklad Global 2018 (Maddison, WI). Animals have ad libitum access 

to food and water for the duration of the study and are maintained in a temperature and 

humidity controlled room on a standard light/dark cycle of 6AM to 6PM. EAE is induced in 

female mice by injection of a combination of antigen (MOG35-55, S.C.) in complete 

Freund's adjuvant (CFA), and pertussis toxin (PTX, IP). After somatic motor symptoms 

develop, generally 10 ormoredays' post immunization, EAE mice are dosed by oral garage 

with test compound at varying doses (0.01 to 30 mg/kg) or vehicle (3mM HCI, 0.01% 

Tween80) at a dose volume of 5 mL/kg. Test compound is administered for a single dose or 

twice daily for multiple doses. Fecal output is monitored for a standardized period of time 
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(1-24 hours) and recorded as fecal pellet number, fecal mass and fecal dry weight. Whole 

gastrointestinal transit time is determined by oral gavage of carmine red or Evans Blue and 

calculating the latency for dye to appear in the feces. Small intestinal transit is measured by 

dosing carmine red or Evans Blue by oral gavage and measuring the distance of the leading 

edge of the dye from compared to the whole length of the small intestine 15 minutes to two 

hours following oral dosing of the dye. Colonic motility is assessed by measuring time to 

extrusion of a single glass bead inserted a standardized distance into the distal colon. The 

effect of example compounds on GIT motility in EAE mice is calculated as the ability to 

restore transit distance to those observed in control mice from those observed in EAE treated 

with vehicle, expressed as a percentage.  

E xam 189: Restoration of gastrointestinal motility in Parkinson 's disease 

[0602] Gastrointestinal transit time is measured to assess the ability of selected example 

compounds to restore gastrointestinal motility in a model of Parkinson 's disease. Parkinson 

's disease (PD) is a neurodegenerative disorder characterized by chronic and progressive 

motor impairment. PD patients also experience significant non-motor symptoms including 

constipation and other gastrointestinal manifestations related to disturbed gastrointestinal 

motility. The toxin, 1-methyl-4-phenyi-1,2,3,6-tetrahydropyridine (MPTP) has been widely 

used to develop animal models for testing new therapies in the PD. This model results in 

motor changes and pathology that resemble PD and has also been reported to manifest 

gastrointestinal dysmoility (Scientfic Reports, 2016 6:30269) 

[0603] Animals are 8-16 weeks of age at study initiation, and fed standard laboratory 

rodent chow Harlan Teklad Global 2018 (Maddison, WI). Animals have ad libitum access 

to food and water for the duration of the study and are maintained in a temperature and 

humidity controlled room on a standard light/dark cycle of 6AM to 6PM. PD is induced in 

mice by multiple, generally four, intraperitoneal injections of MPTP. After MPTP is 

injected, generally 4 to 20 days' post injection, PD mice are dosed by oral gavage with test 

compound atvarying doses (0.01 to 30 mg/kg) or vehicle (3mM HCI, 0.01% Tween80) at a 

dose volume of 5 m/kg. Test compound is administered once or twice daily for multiple 

doses. Fecal output is monitored for a standardized period of time (1-24 hours) and recorded 

as fecal pellet number, fecal mass and fecal dry weight. Whole gastrointestinal transit time 

is determined by oral gavage of carmine red or Evans Blue and calculating the latency for 

dye to appear in the feces. Small intestinal transit is measured by dosing carmine red or 
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EvansBlueby oralgavage and measuring the distance of the leading edge of the dve from 

compared to the whole length of the small intestine 15 minutes to two hours following oral 

dosing of the dye. Colonic motility is assessed by measuring time to extrusion of a single 

glass bead inserted a standardized distance into the distal colon. The effect of example 

compounds on GIT motility in PD mice is calculated as the ability to restore transit distance 

to those observed in control mice from those observed in PD mice treated with vehicle, 

expressed as a percentage.  

Exam e190: Effect on bloodpressure in a models of salt-sensitive hypertension 

[0604] Arterial blood pressure is measured to assess the ability of selected example 

compounds to attenuate hypertension in a model of salt-sensitive hypertension. Dahil Salt 

Sensitive (DSS) rats are a well characterized model of salt-sensitive hypertension and end

organ injury. Salt-sensitive hypertension established in DSS rats by increasing the NaCl 

content of the diet from 0.49% up to 4% NaCi for a period of I to 4-weeks. DSS rats 

maintained on 0.49% NaCl are used as a control group. Animals are 6-10weeks of age at 

study initiation, and have ad libitum access to food and water for the duration of the study 

and are maintained in a temperature and humidity controlled room on a 12-hr liht/dark 

cycle. Rats (n=6-8/group) are dosed by oral gavage with test compound (0.01-30 mg/kg) or 

vehicle (3mM HCL 0.01% Tween0) at a dose volume of 5 mL/kg twice daily for I to 3 

weeks, while maintained on a4 %NaCl diet. Arterial bloodpressure is measured weekly by 

tail cuff plethysmography. A 24-hr urine collection is also collected weekly by placing 

animals individually in metabolic cages.  

Exaile 191: Effect on cardiacfunction in models of heartfailure 

[0605] Serial echocardiography is used to measure cardiac function and morphology to 

assess the ability of selected example compounds to improve cardiac function, structure and 

neuro-humoral activation in a rat model of heart failure. Male Dahl Salt Sensitive (DSS) rats 

or male Lewis rats are used to induce heart failure by permanent left main coronary arterial 

ligation. Animals are 6-10 weeks of age at study initiation,and haveadlibitum access to 

food and water for the duration of the study and are maintained in a temperature and humidity 

controlled room on a 12-hr light/dark cycle. Rats (n=6-10/group) are dosed by oral gavage 

with test compound (0.01 to 30 mg/kg) or vehicle (3mM HCi, 0.01% Tween80) at a dose 
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volume of 5 mL/kg, twice daily for 1 to 8 weeks. Serial echocardiography is performed 

weekly to assess time-dependent cardiac remodelling (HWI, LVI, chamber size), time

dependent cardiac performance (EF, dP'dt, LVEDP) changes and time-dependent cardiac 

morphometry (HWI, LVI, LVEDV, LVESV) indices. Terminal assessment of load

dependent and load-independent left ventricular function are made using pressure-volume 

loop analysis. Extracelular volume expansion is assessed by measuring volume sensitive 

hormones ANP and BNP.  

Exam e192: Pain relief in IBS-C - Reduction ofvisceral hylpersensitivity in rats 

[0606] The ability of selected example compounds to reduce the hypersensitivity of the 

colon to balloon distension (CRD) in a rat model of visceral hypersensitive is measured by 

grading the rat's abdominal withdrawal reflex (AWR) and by measuring electromyographic 

(EMG) responses. Visceral hypersensitivity is induced by injecting 10-day old male Sprague 

Dawley rat pups with a 0.2 mL infusion of 0.5% acetic acid solution in saline into the colon 

2cm from the anus. Control rats receive an equal volume of saline. Visceral hypersensitivity 

is then assessed in these rats as adults, between 8 and 12 weeks of age. Rats (n:::4-10/group) 

are dosed by oral gavage with test compound (0.01 to 30 mg/kg) orvehicle (3mM HCI, 

0.01% Tween80) at a dose volume of 5 mL/kg, twice daily for up to 2 weeks prior to the 

assessment of visceral hypersensitivity. Visceral hypersensitivity is measured by grading the 

response to CRD. Under mild sedation with 1% methohexital sodium, a flexible balloon 

attached to Tygon tubing is inserted 8 cm into the descending colon and rectum via the anus 

and secured in place by taping the tube to the tail. Approximately 30 minutes later, CRD is 

performed by rapidly inflating the balloon to varying pressures (10 to 80 mmHg) measured 

by a sphygmomanometer connected to pressure transducer for a.20 second period followed 

by a 2-minute rest period. Behavioral responses to CRD are measured by grading the AWR 

by blinded observer and assigning an AWR score as follows: 1, normal behavior without 

response; 2, contraction of abdominal muscles; 3, lifting of abdominal wall; 4, body arching 

and lifting of pelvic structures. EMG responses are measured continuously in response to 

CRD via two electrodes implanted at least one-week prior to in the extemal oblique muscle 

and calculated as the area under the curve of the EMG in response to CRD.  

Equivalents 

[0607] Those skilled in the art will recognize, or beable to ascertain, using no more than 

routine experimentation, numerous equivalents to the specific embodiments described 
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specifically in this disclosure. Such equivalents are intended to be encompassed in the scope 

of the following claims.  

[0608] The reference in this specification to any prior publication (or information 

derived from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general knowledge 

in the field of endeavour to which this specification relates.  

[0609] Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 

of integers or steps but not the exclusion of any other integer or step or group of integers or 

steps.



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A compound of formula I: 

R .N'R1 R 

0 R6  R15R 16  x 

R*R 17 18 

R 8 R7 -

n (I) 

or a pharmaceutically acceptable salt thereof, 

wherein: 

Linker is -R13 -(CHR13)p[Y-(CH2)r]-Z-R 1 3-(CH2)t-Z-; 

X is a bond, H, N, 0, CR"R12, CR", C, -NHC(O)NH-, -(CHR 13)p- or C3

C6cyclolakyl; 

W is independently, at each occurrence, S(O) 2 , C(O), or -(CH2)m-; 

Z is independently, at each occurrence, a bond, C(O), or -C(O)NH-; 

Y is independently, at each occurrence, 0, S, NH, N(CI-C3alkyl), or -C(O)NH-; 

Q is a bond, NH, -C(O)NH-, -NHC(O)NH-, -NHC(O)N(CH 3)-, or -NHC(O)NH

(CHR13); 

m is an integer from 1 to 2; 

n is an integer from 1 to 4; 

r and p are independently, at each occurrence, integers from 0 to 8; 

s is an integer from 0 to 4; 

t is an integer from 0 to 4; 

u is an integer from 0 to 2; 

R' and R2 are independently H, CI-Calkyl, C2-Calkenyl, C4-C8cycloalkenyl, C2

C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0, wherein each alkyl, alkenyl, 

cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted 

with one or more halogen, OH, CN, -NO 2, oxo, -SR9 , -OR9 , -NHR9 , -NR9 R10, 

S(O)2N(R 9)2-, -S(O) 2R9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R10 , -NR 9S(O) 2R°, -S(O)R 9 ,



-S(O)NR 9 R10, -NR'S(O)R 9, C-Calkyl, C2-C6 alkenyl, C4-C8cycloalkenyl, C2-C6 alkynyl, 

C3-Ccycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl ; or 

R' and R2 together with the nitrogen to which they are attached can form a 

heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from the group consisting 

of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is optionally substituted 

with one or more halogen, OH, CN, -NO 2, oxo, -SR9 , -OR9 , -NHR9 , -NR9 R10, 

S(O)2N(R 9) 2 -, -S(O) 2R9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R10 ,-NR9S(O) 2R1 , -S(O)R 9 , 

-S(O)NR 9R10, -NR 9S(O)R10, Ci-Calkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-Calkynyl, 

C3-C8cycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl; 

R3 is CN and R4 is halogen, OH, CN, C-Calkyl, C-Calkoxy, C-C6haloalkyl, C1

C6haloalkoxy, or -C(O)NR 9R10 ; 

R5 , R6, R7, and R8 are independently H, halogen, OH, CN, -NO 2, C1-Calkyl, C2

C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, 

heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, 

-SR 9, -OR 9, -NHR 9, -NR 9R°, -S(O) 2N(R 9)2-, -S(O) 2R9, -C(O)R 9, -C(O)OR 9, 

NR9S(O)2R 1°, -S(O)R 9, -S(O)NR 9R10 , -NRS(O)R 9; 

R9 and R 10 are independently H, Ci-Calkyl, C2-Calkenyl, C4-C8cycloalkenyl, C2

C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0 

R" and R 12 are independently H, C1-C6alkyl, OH, NH 2 , CN, or NO2; 

R 13 is independently, at each occurrence, a bond, H, C-Calkyl, C4-Ccycloalkenyl, 

C3-Ccycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, 

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R19

R14 is independently, at each occurrence, H, C1-C6alkyl, or Ci-C6 haloalkyl; or 

R6 and R 14 together with the atoms to which they are attached may combine to 

form, independently, at each occurrence, 5- to-6 membered heterocyclyl,, wherein each C3

C8 cycloalkyl, or heterocyclyl is optionally substituted with one or more R 19; or 

R 1 3 and R 14 together with the atoms to which they are attached may combine to 

form independently, at each occurrence, C3-C8 cycloalkyl, heterocyclyl, aryl, or heteroaryl 

containing 1-5 heteroatoms selected from the group consisting of N, S, P and 0, wherein 

each heterocyclyl or heteroaryl is optionally substituted with one or more R19-



R", R 1 6, R", and R 18 are independently, at each occurrence, H, OH, NH 2 , or C1-C3 

alkyl, wherein the alkyl is optionally substituted with one or more R 9; and 

R19 are independently, at each occurrence, H, OH, NH 2 , oxo, Ci-Calkyl, Ci

C6Hhaloalkyl, C1 -C6alkoxy; 

provided that: 

(1) when X is H, n is 1; 

(2) when X is a bond, 0, or CR"R 12 , n is 2; 

(3) when n is 3, X is CR 1 or N; 

(4) when n is 4 X is C; and 

(5) only one of Q or X is -NHC(O)NH- at the time.  

2. The compound of claim 1, wherein Linker is selected the group consisting of 

3' NN 
N N N N 

N~zN 

H 

R rN 

N R4 

4 0 
00 

0'0 

0 Nand 

3. The compound of claim 1 or 2, wherein Linker is selected from the group 

consisting of 

H 

H N ,' 

N O,,| N s/^' R14  0 

N N 

0 ,0 .and



4. The compound of any one of claims I to 3, wherein R' and R2 are methyl.  

5. The compound of any one of claims 1 to 3, wherein R' and R2 together with the 

nitrogen to which they are attached can form a heterocyclyl, wherein the heterocyclyl is 

optionally substituted with one or more oxo.  

6. The compound of claim 1 having the formula Ia: 

Het 

N R5 

-- 8i N N 
R3 / R7 H H 

CI 
2 (Ia), 

wherein the ring Het represents R and R2 together with the nitrogen to which they are 

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from 

the group consisting of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is 

optionally substituted with one or more halogen, OH, CN, -NO 2, oxo, -SR 9, -OR 9, 

NHR9, -NR 9R1 , -S(O) 2N(R9) 2-, -S(O) 2 R9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R10,

NR9S(O)2R 1°, -S(O)R 9, -S(O)NR 9R10 , -NR 9S(O)R10, Ci-Calkyl, C2-C6alkenyl, C 4

C8cycloalkenyl, C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, heterocycle, aryl, or 

heteroaryl.  

7. The compound of claim 1 having the formula Ib: 

Het 
5 

N R5 

0 R6 R14 O O 

'R8 'N LN 
R3 / R7 ------- H O H 

CI 
2 (Ib), 

wherein the ring Het represents R and R2 together with the nitrogen to which they are 

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from 

the group consisting of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is 

optionally substituted with one or more halogen, OH, CN, -NO 2, oxo, -SR 9, -OR 9, 

NHR9, -NR 9R1 , -S(O) 2N(R9) 2-, -S(O) 2 R9, -C(O)R 9, -C(O)OR 9, -C(O)NR9R'0,-



NR9S(O)2R 10, -S(O)R 9, -S(O)NR 9 R10, -NRS(O)R 10, C1-C6 alkyl, C2-C6 alkenyl, C 4

C8cycloalkenyl, C2-C 6alkynyl, C3-Ccycloalkyl, heterocyclyl, heterocycle, aryl, or 

heteroaryl.  

8. The compound of claim 1 having the formula Ic: 

R1 N' O R5 

1 Het O 

~ SN B [Y- (CH 2)rls- Z- R 13-(CH2)t N N 
R 3  R / R7 60  R13 H H 

CI p-2 2 (Ic), 

wherein Het B represents a C3-C8 cycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1

5 heteroatoms selected from the group consisting of N, S, P and 0, wherein each 

heterocyclyl or heteroaryl is optionally substituted with one or more R 9 .  

9. The compound of claim 1 having the formula Id: 

R 1,NR2 R5 N R5 

R 3 R 
H H 

CI 2 (Id).  

wherein Het is R13 which represents C4-C8cycloalkenyl , C3-C8cycloalkyl, heterocyclyl, 

aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl 

is optionally substituted with one or more R 19 .  

10. The compound of claim 1 having the formula Ie: 

A 
N R5 

R3 / I Z- [(CH2)rYl](CHR13)'N N 
R, Het H H 

C1 
2 (le) 

wherein the ring Het A represents R and R2 together with the nitrogen to which they are 

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from



the group consisting of N, S, P and 0, wherein the heterocyclyl or heteroaryl group is 

optionally substituted with one or more halogen, OH, CN, -NO 2, oxo, -SR 9, -OR 9, 

NHR9, -NR 9R1 , -S(O) 2N(R9)2-, -S(O) 2R9, -C(O)R 9, -C(O)OR 9, -C(O)NR 9R10,

NR9S(O)2R 1°, -S(O)R 9, -S(O)NR 9R10 , -NR 9S(O)R10, Ci-Calkyl, C2-C6alkenyl, C4

C8cycloalkenyl, C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, heterocycle, aryl, or 

heteroaryl; and 

Het is R w hich represents C4-C8cycloalkenyl , C3-C8cycloalkyl, heterocyclyl, aryl, or 

heteroaryl, wherein each cycloalkenyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is 

optionally substituted with one or more R 19 .  

11. The compound of claim 1 having the formula If: 

R ',R2 R5 

0 R6R1 

8 Linker N N N 
R3 R7 O- H H 

C1 3 

12. The compound of claim 1 having the formula: 

Rj 'R2 R5 
1R1 

N COH R8  N ` N 11 N O 

R3 R7 H H 

C1 3 

13. The compound of claim 1 having the formula Ig: 

R2-NR1 R5 

0 R6 1415 R16 
U 

---8 Linker Q'A 
R3 R7 "" " " " " R18 

R4 (Ig).  

14. The compound of claim 1 having the formula Ih:



R 
0 - Het F 1 6U 

n (Ih), 

wherein: 

Het represents R6 and R 14 together with the atoms to which they are attached forming, 

independently, at each occurrence, a 5- to-6 membered heterocyclyl.  

15. The compound of formula I having the formula Ii: 

R R1 R0 

- 8 RN Linker N N 
R3 R 7  H H 

16. The compound of claim 1 selected from the group consisting of: 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy] ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-1H-inden-1

yl]oxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-



[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-fluoro-2,3-dihydro

1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-fluoro-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-l-yl]-6-chloro-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl] urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro

1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene) sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro

1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino) butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

1H-inden-1-yl]oxy]-3-fluoro benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy) ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro

2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro

4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] amino)butyl]urea;



3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6

chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4

[[(1S,2S)-6-chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro

2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-fluoro-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-fluoro-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino) butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-methyl benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy) ethyl] carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H

inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-6-chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro

1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-



[(4-[[(1S,2S)-6-chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3-methyl 

benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea dihydrochloride; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4

([[2-(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4

([[2-(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-l-yl]-2,3-



dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3

dihydro-1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-6-chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro

1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3

dihydro-1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4

([[2-(2-[2-[(4-[[(1S,2S)-6-chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3

dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3

dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2

(2-[2-[(4-[[(1S,2S)-6-chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3

dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]

3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]

3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;



3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro

4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro

1H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-l-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4

([[2-(2-[2-[(4-[[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-l-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-l-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2

(2-[2-[(4-[[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfon 

amido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;



3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro

4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[[(3S)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]ethoxy)ethyl]-1-[4-([[2-(2

[[(3S)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro -1H-inden-1-yl]oxy]-3

methylbenzene)sulfonyl] pyrrolidin-3-yl]methoxy]ethoxy)ethyl]carbamoyl]amino) 

butyl]urea; 

3-[2-(2-[[(3R)-1-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl] pyrrolidin-3-yl]methoxy]ethoxy)ethyl]-1-[4-([[2-(2

[[(3R)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene) sulfonyl] pyrrolidin-3-yl]methoxy]ethoxy)ethyl]carbamoyl] 

amino)butyl]urea; 

3-[2-(2-[[(3S)-1-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden

1-yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]ethoxy)ethyl]-1-[4-([[2-(2

[[(3S)-1-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy] 

ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[[(3R)-1-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H

inden-1-yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl] methoxy]ethoxy)ethyl]-1-[4

([[2-(2-[[(3R)-1-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-



1-yl]oxy]-3-methylbenzene)sulfonyl] pyrrolidin-3

yl]methoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[(4-[[(3S)-1-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2-yl)methyl]-1-[4

([[(4-[[(3S)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2

yl)methyl]carbamoyl]amino)butyl]urea; 

3-[(4-[[(3R)-1-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2-yl)methyl]-1-[4

([[(4-[[(3R)-1-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2

yl)methyl]carbamoyl]amino)butyl]urea; 

3-[(4-[[(3S)-1-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2-yl)methyl]-1-[4

([[(4-[[(3S)-1-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2

yl)methyl]carbamoyl]amino)butyl]urea; 

3-[(4-[[(3R)-1-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden

1-yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2-yl)methyl]-1-[4

([[(4-[[(3R)-1-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yl]methoxy]pyridin-2

yl)methyl]carbamoyl]amino)butyl]urea; 

3-(2-[2-[(3S)-3-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene) sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3S)-3

[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy] ethyl) carbamoyl]amino]butyl)urea; 

3-(2-[2-[(3R)-3-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3R)-3

[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]-3

methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea;



3-(2-[2-[(3S)-3-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden

1-yl]oxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy] ethyl)-1-(4-[[(2-[2-[(3S)

3-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido] pyrrolidin-1-yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

3-(2-[2-[(3R)-3-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden

1-yl]oxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3R)

3-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

1-([1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]-1H-1,2,3-triazol-4-yl]methyl)

3-(4-[[([1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy) ethyl]-1H-1,2,3-triazol-4

yl]methyl)carbamoyl]amino]butyl)urea; 

(2R,3S,4R,5S)-N',N 6-Bis([1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6

dichloro-2,3-dihydro-1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1H

1,2,3-triazol-4-yl]methyl)-2,3,4,5-tetrahydroxyhexanediamide; 

3-[(1-[4-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene)sulfonamido]butyl]-1H-1,2,3-triazol-4-yl)methyl]-1-[4-([[(1-[4-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]butyl]-1H-1,2,3-triazol-4

yl)methyl]carbamoyl]amino)butyl]urea; 

3-[(1-[6-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene)sulfonamido]hexyl]-1H-1,2,3-triazol-4-yl)methyl]-1-[4-([[(1-[6-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]hexyl]-1H-1,2,3-triazol-4

yl)methyl]carbamoyl]amino)butyl]urea; 

(4R,4aS,8S,8aR)-N 4,N-Bis([1-(4-[4-((1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro

2,3-dihydro-1H-inden-1-yloxy)phenyl sulfonamide]butyl)-1H-1,2,3-triazol-4-yl]methyl)

2,2,6,6-tetramethyl-tetrahydro-[1,3]dioxino[5,4-d][1,3]dioxine-4,8-dicarboxamide;



(4R,4aS,8S,8aR)-N 4,N-Bis([1-(6-[4-((1S,2S)-2-[(3R)-3-amino piperidin-1-yl]-4,6

dichloro-2,3-dihydro-1H-inden-1-yloxy)phenylsulfonamido]hexyl)-1H-1,2,3-triazol-4

yl]methyl)-2,2,6,6-tetramethyl-tetrahydro-[1,3]dioxino[5,4-d][1,3]dioxine-4,8

dicarboxamide; 

3-[8-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1

yl]-4,6-dichloro-2,3-dihydro-1H-inden-l-yl]oxy]benzene) 

sulfonamido]octyl]carbamoyl)amino]butyl]urea; 

3-[8-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene) sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,2S)-2-[(3R)-3

aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]octyl]carbamoyl)amino]butyl]urea; 

3-[8-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]octyl] -1-[4-[([8-[(4-[[(1S,2S)-4,6-dichloro-2

(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]benzene) 

sulfonamido]octyl]carbamoyl)amino]butyl]urea; 

3-[8-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,2S)-4,6-dichloro-2

(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3-methylbenzene) 

sulfonamido]octyl]carbamoyl)amino]butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(2R)-2-methylpiperidin-1-yl]-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-[(2R)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(2S)-2-methylpiperidin-1-yl]-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-[(2S)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[2-Azabicyclo[2.2.1]heptan-2-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-



2-[2-azabicyclo[2.2.1]heptan-2-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[2-Azabicyclo[2.2.2]octan-2-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-[[(1S,2S)-2

[2-azabicyclo[2.2.2]octan-2-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[8-azabicyclo[3.2.1]octan-8-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-2

[8-azabicyclo[3.2.1]octan-8-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[9-Azabicyclo[3.3.1]nonan-9-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-[[(1S,2S)

2-[9-azabicyclo[3.3.1] nonan-9-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-(4-Acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-2-(4

acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-(4-Acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

2-(4-acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;



4-[(1S,2S)-4,6-dichloro-1-[4-[(2-[2-[2-([[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-[4

(dimethylcarbamoyl)piperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy]benzene) 

sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]carbamoyl]amino)ethoxy]ethox 

y]ethyl)sulfamoyl]phenoxy]-2,3-dihydro-1H-inden-2-yl]-NN-dimethylpiperazine-1

carboxamide; 

4-[(1S,2S)-4,6-dichloro-1-[4-[(2-[2-[2-([[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-[4

(dimethylcarbamoyl)piperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]carbamoyl]amin 

o)ethoxy]ethoxy]ethyl)sulfamoyl]-2-methylphenoxy]-2,3-dihydro-1H-inden-2-yl]-NN

dimethylpiperazine-1-carboxamide; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-[(3R)-3-[methyl(propan-2-yl)amino]piperidin-1

yl]-2,3-dihydro-1H-inden-1-yl]oxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2

(2-[2-[(4-[[(1S,2S)-4,6-dichloro-2-[(3R)-3-[methyl(propan-2-yl)amino]piperidin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl] 

carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-3,5-dimethyl benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-3,5

dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

hydrochloride; 

1-[2-(2-[2-[(3-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

2,4-dimethylbenzene)sulfonamido]ethoxy]ethoxy) ethyl]-3-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3,5

dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-2,5-dimethylbenzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-2,5-dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl] 

carbamoyl]amino)butyl]urea;



3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]

2,5-dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-4,6

dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-2,5

dimethylbenzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-3-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2

[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-3-fluoro-5

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

hydrochloride; 

1-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

3-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3-fluoro-5

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-3,5-difluorobenzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2

[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-3,5-difluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] 

amino)butyl]urea; 

4-([(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[26-([4

([(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy)-3,5

difluorophenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]-3,5-difluorobenzenesulfonamide; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-5-fluoro-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2

[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-5-fluoro-2

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

5-fluoro-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-



4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-5-fluoro-2

methylbenzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-2-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2

[2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]-2-fluoro-5

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy]

2-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)

4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-2-fluoro-5

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

1-(2-[2-[(3S)-3-[(4-[[(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1-yl]ethoxy]ethyl)-3-(4-[[(2-[2

[(3S)-3-[(4-[[(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]-3

methylbenzene)sulfonamido]-2-oxopyrrolidin-1

yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

1-(2-[2-[(3S)-3-[(4-[[(1S,2S)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden

1-yl]oxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1-yl]ethoxy]ethyl)-3-(4-[[(2-[2

[(3S)-3-[(4-[[(1S,2S)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1

yl]oxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1

yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

3-[2-(2-[[(3R)-1-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]-1-[4-([[2-(2

[[(3R)-1-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[[(3S)-1-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy] benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]-1-[4-([[2-(2

[[(3S)-1-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;



3-[2-[2-([1-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-l-yl]oxy]benzene)sulfonyl]piperidin-4-yl]oxy)ethoxy]ethyl]-1-[4-[([2-[2-([1-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonyl]piperidin-4-yl]oxy)ethoxy]ethyl]carbamoyl)amino]butyl]urea; 

1-(2-[2-[(2S)-2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)-3-(4-[[(2-[2-[(2S)-2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

hydrochloride; 

3-(2-[2-[(2R)-2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)-1-(4-[[(2-[2-[(2R)-2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

3-(2-[2-[(2S)-2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]-3-methylbutoxy]ethoxy]ethyl)-1-(4-[[(2-[2

[(2S)-2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene) sulfonamido]-3

methylbutoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea dihydrochloride; 

3-(2-[2-[(2R)-2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro

1H-inden-1-yl]oxy]benzene)sulfonamido]-3-methylbutoxy]ethoxy]ethyl)-1-(4-[[(2-[2

[(2R)-2-[(4-[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden

1-yl]oxy]benzene)sulfonamido]-3

methylbutoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]benzene)sulfonamido]-2-methylpropoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy]benzene)sulfonamido]-2

methylpropoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; hydrochloride; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-2-methoxybenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-



[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-2

methoxybenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

3-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-2

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] amino)butyl]urea; 

1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H

inden-1-yl]oxy]-2-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4

[[(1S,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-2

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea; 

4-([(1S,2S)-2-[(R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-l-yl]oxy)

N-[26-([4-([(1S,2S)-2-[(R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1

yl]oxy)-2-chlorophenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]-2-chlorobenzenesulfonamide; 

4-([(1S,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)-1-(20

[(R)-3-([4-([(1S,2S)-4,6-dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-3

fluorophenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1-(20

[(S)-3-([4-([(1S,2S)-4,6-dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-3

fluorophenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)

1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)

1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; tetra(trifluoroacetate);



4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)

1-(20-[(R)-3-[(4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)-3-fluorophenyl)sulfonamide)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)

1-(20-[(S)-3-[(4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)-3-fluorophenyl)sulfonamide)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1

(20-[(S)-3-([4-([(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy)

3-fluorophenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl)-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)-1

(20-[(R)-3-([4-([(1S,2S)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-l-yl]oxy)

3-fluorophenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl)-3-fluorobenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-2-[(R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H

inden-1-yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-2-[(R)-3

(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H-inden-1-yl]oxy)-3

methylphenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-methylbenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-2-[(R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H

inden-1-yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-2-[(R)-3

(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H-inden-1-yl]oxy)-3

methylphenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]-3-methylbenzenesulfonamide; tetra(trifluoroacetate); 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[1

(18-[4-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)piperidin-1-yl]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanoyl)piperidin-4-yl]benzenesulfonamide;



4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)

1-(14-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-4,11,14-trioxo-3,5,10,12

tetraazatetradecanoyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)

1-[(2S,13S)-14-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2,13-dimethyl-4,11,14-trioxo

3,5,10,12-tetraazatetradecanoyl]pyrrolidin-3-yl]benzenesulfonamide; 

N,N14-bis(2-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo-3,5,10,12

tetraazatetradecanediamide; 

N,N14-bis(2-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo-3,5,10,12

tetraazatetradecanediamide; 

N',N1 -Bis(1-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonyl)piperidin-4-yl)-6,13-dioxo-5,7,12,14-tetraazaoctadecanediamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1H

inden-1-yl]oxy)-N-[26-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-(dimethylamino)piperidin

1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24

tetraoxa-9,11,16,18-tetraazahexacosyl]benzenesulfonamide; 

-([(1S,2S)-6-Chloro-4-cyano-2-[(S)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1H

inden-1-yl]oxy)-N-[26-([4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-(dimethylamino)piperidin

1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24

tetraoxa-9,11,16,18-tetraazahexacosyl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[1-(20

[4-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamide]piperidin-1-yl)-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl]piperidin-4-yl)benzenesulfonamide;



N,N18-Bis([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonyl)-6,13-dioxo-5,7,12,14-tetraazaoctadecanediamide; 

N-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonyl)-1-[16-(4-[([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3

dihydro-1H-inden-1-yl]oxy)phenyl]sulfonyl)carbamoyl]piperidin-1-yl)-5,12-dioxo

4,6,11,13-tetraazahexadecyl]piperidine-4-carboxamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N

[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N

[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1

yl)-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1

yl)-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-2-[(1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro

1H-inden-1-yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-2-[(1S,4S)-2,5

diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-2-[(1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro

1H-inden-1-yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-2-[(1S,4S)-2,5

diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-1H-inden-1-



yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1

yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1

yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]

2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1

yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(3S,5R)-3,5-dimethylpiperazin-1-yl]-2,3-dihydro-1H

inden-1-yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(3S,5R)-3,5

dimethylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1

yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-[(3S,5R)-3,5-dimethylpiperazin-1-yl]-2,3-dihydro-1H

inden-1-yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(3S,5R)-3,5

dimethylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1

yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1

(20-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-2-oxopiperidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)-2-oxopiperidin-3-yl]benzenesulfonamide;



4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[2-(2

[2-(3-[(1r,4r)-4-(3-[2-(2-[2-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro

1H-inden-1

yl]oxy)phenyl]sulfonamido)ethoxy]ethoxy)ethyl]ureido)cyclohexyl]ureido)ethoxy]ethoxy) 

ethyl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)

1-(18-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)benzenesulfonamide; 

N-(2-[2-(2-Aminoethoxy)ethoxy]ethyl)-4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)

2,3-dihydro-1H-inden-1-yl]oxy)benzenesulfonamide; 

N-[1-(4-Aminobutanoyl)piperidin-4-yl]-4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)

2,3-dihydro-1H-inden-1-yl]oxy)benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-(3

oxo-7,10-dioxa-2,4-diazadodecan-12-yl)benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-(1- [4

(3-methylureido)butanoyl]piperidin-4-yl)benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N

[(2S,3R,4S,5R)-1,3,4,5,6-pentahydroxyhexan-2-yl]benzenesulfonamide; 

4-([4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-N-[(2S,3R,4S,5R)-1,3,4,5,6-pentahydroxyhexan-2

yl]piperidine-1-carboxamide; 

4-(3-[4-([4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-4-oxobutyl]ureido)-N-([4-([(1S,2S)-6-chloro-4-cyano-2

(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonyl)butanamide;



4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[1-(4

[3-(4-[4-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)piperidin-1-yl]-4-oxobutyl)ureido]butanoyl)piperidin-4

yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[19

([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-10-oxo-3,6,14,17-tetraoxa-9,11

diazanonadecyl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-amido-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[26

([4-([(1S,2S)-6-chloro-4-amido-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]benzenesulfonamide; 

4-([(1S,2S)-4-Cyano-6-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[26

([4-([(1S,2S)-4-cyano-6-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18

tetraazahexacosyl]benzenesulfonamide; 

1,1'-(Butane-1,4-diyl)bis[3-(4-[6-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3

dihydro-1H-inden-1-yl]oxy)-3,4-dihydroisoquinolin-2(1H)-yl]-4-oxobutyl)urea]; 

1,1'-(Butane-1,4-diyl)bis[3-(4-[7-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3

dihydro-1H-inden-1-yl]oxy)-3,4-dihydroisoquinolin-2(1H)-yl]-4-oxobutyl)urea]; 

N,NA-(6,14-Dioxo-10-oxa-5,7,13,15-tetraazanonadecane-1,19-diyl)bis[6-([(1S,2S)-6

chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-3,4

dihydroisoquinoline-2(1H)-carboxamide]; 

N,N'-(6,14-Dioxo-10-oxa-5,7,13,15-tetraazanonadecane-1,19-diyl)bis[7-([(1S,2S)-6

chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-3,4

dihydroisoquinoline-2(1H)-carboxamide]; 

4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(S)-1-(18-[(S)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-



yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[(R)-1-(18-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1

yl]-2,3-dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)-N-[1-(18-[4-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3

dihydro-1H-inden-1-yl]oxy)phenyl]sulfonamido)piperidin-1-yl]-6,13,18-trioxo-5,7,12,14

tetraazaoctadecanoyl)piperidin-4-yl]benzenesulfonamide; 

N',N14-Bis(2-[(S)-3-([4-([(S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro

1H-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo-3,5,10,12

tetraazatetradecanediamide; 

4-([(1S,2S)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)-N

[1-(20-[4-([4-([(1S,2S)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)piperidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)piperidin-4-yl]benzenesulfonamide; 

4-([(1S,2S)-4,6-Dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1

(20-[(S)-3-([4-([(1S,2S)-4,6-dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; 

N',N14-Bis(2-[(S)-3-([4-([(S,2S)-4,6-dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H

inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo-3,5,10,12

tetraazatetradecanediamide; 

1,1'-(Butane-1,4-diyl)bis(3-[2-(2-[6-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3

dihydro-1H-inden-1-yl]oxy)-1-oxoisoindolin-2-yl]ethoxy)ethyl]urea); and 

1,1'-(Butane-1,4-diyl)bis(3-[2-(2-[5-([(1S,2S)-6-chloro-4-cyano-2-(piperazin-l-yl)-2,3

dihydro-1H-inden-1-yl]oxy)-1-oxoisoindolin-2-yl]ethoxy)ethyl]urea).  

(1S,2S)-1-(4-{[(3S)-1-[2-(2-{[(4-{[(2-{2-[(3S)-3-(4-{[(1S,2S)-4-carboxy-6-chloro-2-[(3R)

3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]oxy}benzenesulfonamido)-1-hydroxy-



1X4 -pyrrolidin-1-yl]ethoxy}ethyl)carbamoyl]amino}butyl)carbamoyl]amino} 

ethoxy)ethyl]-1-hydroxy-1X 4 -pyrrolidin-3-yl]sulfamoyl}phenoxy)-6-chloro-2-[(3R)-3

methylpiperazin-1-yl]-2,3-dihydro-1H-indene-4-carboxylic acid; 

3-(2-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-iH

inden-1-yl]oxy}(2,3,5,6- 2H4)benzenesulfonamido)pyrrolidin-1-yl]ethoxy}ethyl)-1-(4-{[(2-{2

[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}(2,3,5,6- 2H4)benzenesulfonamido)pyrrolidin-1

yl]ethoxy}ethyl)carbamoyl]amino}(1,1,2,2,3,3,4,4- 2H8 )butyl)urea; 

3-(2-{2-[2-(4-{[(1S,2S)-4-cyano-6-methyl-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden

1-yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)-1-(4-{[(2-{2-[2-(4-{[(1S,2S)-4-cyano-6

methyl-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)carbamoyl]amino}butyl)urea; 

3-(2-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden

1-yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]ethoxy}ethyl)-1-(4-{[(2-{2-[(3S)-3-(4-{[(1S,2S)

4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]ethoxy}ethyl)carbamoyl]amino}butyl)urea; 

N-{2-[(3S)-3-(4-{[(1S,2S)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl}-2-({[4-({[({2-[(3S)-3-(4-{[(1S,2S)-4,6

dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-2

oxoethyl}carbamoyl)methyl]carbamoyl}amino)butyl]carbamoyl}amino)acetamide; 

3-(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)-1-[(1s,4s)-4-{[(2-{2-[2-(4-{[(1S,2S)-6-chloro

4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)carbamoyl]amino}cyclohexyl]urea; 

1,3-bis(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)urea; 

4-([(1S,2S)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[19-([4

([(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy)phenyl]sulfonamido)-10-oxo-3,6,14,17-tetraoxa-9,11-diazanonadecyl]benzenesulfonamide;



3-(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)-1-[(1r,4r)-4-{[(2-{2-[2-(4-{[(1S,2S)-6-chloro-4

cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)ethoxy]ethoxy}ethyl)carbamoyl]amino}cyclohexyl]urea; 

3-(2-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-IH

inden-1-yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]ethoxy}ethyl)-1-(4-{[(2-{2-[(3S)-3-(4

{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]ethoxy}ethyl)carbamoyl]amino}(1,1,2,2,3,3,4,4

2 H8)butyl)urea; 

3-{4-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-IH

inden-1-yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-4-oxobutyl}-1-{4-[({4-[(3S)-3-(4-{[(1S,2S)

6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-4-oxobutyl}carbamoyl)amino]butyl}urea; 

3-{4-[4-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)piperidin-1-yl]-4-oxobutyl}-1-{4-[({4-[4-(4-{[(1S,2S)-6-chloro-4

cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)piperidin-1-yl]-4-oxobutyl}carbamoyl)amino]butyl}urea; 

N-{2-[(3R)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl}-2-({[4-({[({2-[(3R)-3-(4-{[(1S,2S)-6

chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy}benzenesulfonamido)pyrrolidin

1-yl]-2-oxoethyl}carbamoyl)methyl]carbamoyl}amino)butyl]carbamoyl}amino)acetamide; 

3-(2-{2-[4-(4-{[(1S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden

1-yl]oxy}benzenesulfonamido)piperidin-1-yl]ethoxy}ethyl)-1-(4-{[(2-{2-[4-(4-{[(1S,2S)-6-chloro

4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)piperidin-1-yl]ethoxy}ethyl)carbamoyl]amino}butyl)urea; 

3-{2-[(3S)-3-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl}-1-{4-[({2-[(3S)-3-(4-{[(1S,2S)-6-chloro

4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy}benzenesulfonamido)pyrrolidin-1-yl]

2-oxoethyl}carbamoyl)amino]butyl}urea; and 

(3S)-N-(4-{[(1S,2S)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1

yl]oxy}benzenesulfonyl)-1-[2-(2-{[(4-{[(2-{2-[(3S)-3-[(4-{[(1S,2S)-6-chloro-4-cyano-2

(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy}benzenesulfonyl)carbamoyl]pyrrolidin-1-



yl]ethoxy}ethyl)carbamoyl]amino}butyl)carbamoyl]amino}ethoxy)ethyl]pyrrolidine-3

carboxamide.  

17. A pharmaceutical composition comprising a compound of any one of claims I to 

16 and a pharmaceutically acceptable carrier.  

18. A method for inhibiting NHE-mediated antiport of sodium and hydrogen ions, the 

method comprising administering to a mammal in need thereof a pharmaceutically 

effective amount of a compound of any one of claims 1-16 or pharmaceutical composition 

of claim 17.  

19. A method for treating a disorder associated with fluid retention or salt overload by 

modulation of sodium-hydrogen exchange, the method comprising administering to a 

mammal in need thereof a pharmaceutically effective amount of a compound of any one of 

claims 1-16 or pharmaceutical composition of claim 17.  

20. The method of claim 19, wherein the disorder is selected from the group consisting 

of gastrointestinal motility disorder, irritable bowel syndrome, chronic constipation, 

chronic idiopathic constipation, chronic constipation occurring in cystic fibrosis, opioid

induced constipation, chronic intestinal pseudo-obstruction, colonic pseudo-obstruction, 

ulcerative colitis, inflammatory bowel disease, gastrointestinal tract disorder is associated 

with chronic kidney disease (stage 4 or 5), constipation induced by calcium supplement, 

constipation associated with the use of a therapeutic agent, constipation associated with a 

neuropathic disorder (Parkinson's disease, multiple sclerosis), post-surgical constipation 

(postoperative ileus), idiopathic constipation (functional constipation or slow transit 

constipation), constipation associated with neuropathic, metabolic or an endocrine 

disorder, constipation due the use of drugs selected from analgesics (e.g., opioids), 

antihypertensive, anticonvulsants, antidepressants, antispasmodics and antipsychotics, 

gastric ulcers, infectious diarrhea, leaky gut syndrome, cystic fibrosis gastrointestinal 

disease, microscopic colitis, necrotizing enterocolitis, atopy, food allergy, acute 

inflammation, chronic inflammation, obesity-induced metabolic diseases, kidney disease, 

chronic kidney disease, diabetic kidney disease, heart disease, heart failure, congestive 

heart failure, hypertension, essential hypertension, primary hypertension, salt-sensitive 

hypertension, liver disease, cirrhosis, nonalcoholic steatohepatitis, nonalcoholic fatty liver 

disease, steatosis, primary sclerosing cholangitis, primary biliary cholangitis, portal 

hypertension, Type 1 diabetes, celiac disease, multiple sclerosis, ankylosing spondylitis,



rheumatoid arthritis, lupus, alopecia areata, polymyalgia rheumatica, multiple sclerosis, 

fibromyalgia, chronic fatigue syndrome, Sjogren's syndrome, vitiligo, thyroiditis, 

vasculitis, Crohn's disease, ulcerative colitis, urticaria (hives), Raynaud's syndrome, 

schizophrenia, autism spectrum disorders, multiple sclerosis, hepatic encephalopathy, 

small intestinal bacterial overgrowth, secondary hyperparathyroidism (PTH), celiac 

disease, hyperphosphatemia and chronic alcoholism.  

21. Use of a compound of any one of claims 1-16 or pharmaceutical composition of 

claim 17 in the manufacture of a medicament for treating a disorder associated with fluid 

retention or salt overload by modulation of sodium-hydrogen exchange.
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