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(57) Abstract: The present disclosure is directed to compounds and methods for the treatment of disorders associated with tluid 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
directed to compounds and methods for the treatment of hypertension. The present disclosure is also directed to compounds and methods
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 1 their entireties,

FIELD OF INVEMNTION

[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 tons, 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 THY INVENTION

Disorders Associated with Flhiid Retention and Salt Overlood

[0002] According to the American Heart Association, more than 5 million Americans
have suffered from heart failure, and an estimated 550,000 cases of congestive heart {ailure
{(CHF) ocowr each vear (Schocken, . . et al., Prevention of heart failure: a scientific
statement from the American Heart Association Councils on Fpidemiology and Prevention,
Clinical Cardiology, Cardiovascular Nursing, and High Blood Pressure Research, Guality
of Care and Outcores Research lnterdisciplinary Working Group; and Functional
Genomucs 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 dvsfunction prevents adequate perfusion of peripheral fissues. The most
common form of heart failure leading to CHF is svstolic heart failure, caused by contractile
failure of the myocardium. A main cause of CHF is due to ischemic coronary artery
disease, with or without mfarction. Long standing hypertension, particularly when it is
poorly controlled, may lead to CHF.

[0003] In patients with CHF, neurchumoral compensatory mechanisms {i.e, the
sympathetic nervous system and the renin-angiotensin system) are activated in an effort to
maintain normal circulation. The renin-angiotensin system is activated in response o

decreased cardiac output, causing increased levels of plasma renin, angiotensin . and
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aldosterone. As blood volume increases in the heart, cardiac ouiput increases
proportionally, to a point where the heart is unable to dilale further. In the failing heart,
contractility 1s 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 flwd into the lungs and congestive symptoms (e.g., edema, shortness of
breath). All of these svmptoms are related to flurd volume and salt retention, and thus
chronic fluid and salt overload further contribute to disease progression.

{0004} Compliance with the medication regimen and with digtary sodium restrictions is
a critical component of self~-management for patients with heart faillure and may lengthen
life, reduce hospitalizations and iroprove qualuty of life. Physicians often recommend
keeping sait 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 hikely that a person with
congestive heart failure will need {o find ways to reduce dietary salt.

[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 used is thiazides. Thiazides inhibit Na(l transport in the kidney, thereby
preventing reabsorption of Na n the cortical diluting segment at the ending portion of the
loop of Henle and the proxamal portion of the distal convoluted tubule. However, these
drugs are not effective when the glomendar filtration rate (GFR) is less than 30 ml/min.
Additionally, thiazides, as well as other diuretics, may cause hypokalerma. Also among
the classes or types of diuretics currently being used is loop diuretics {e.g., furosenude).
These are the most potent diuretics and are particularly effective in freating pulmonary
edema. Loop divretics inhibit the NaKCl transport system, thus preventing reabsorption of
Nan the loop of Henle.

[0006] Patients that have persistent edema despile 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 inio the nephron. However, recent meta-analysis has raised awareness about the long-
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term risk of chronic use of diuretics in the treatment of CHF. For instance, in a recent study
{(Ahmed et al., Int J Cardiol 2008 April 10; 1235(2); 246-253) it was shown that chronic
diuretic use was associated with sigmficantly increased mortality and hospitalization in
ambulatory older adults with heart failure receiving angiotensin converting enzyme
inhibitor and diuretics.

{00071 Angiotensin-converting enzyme (“ACE”} inhibitors are an example of another
drug therapy that may be used to treat congestive heart faillure. ACE mhibitors cause
vasodilatation by blocking the renin-angiotensin-aldosterone system. Abnormally low
cardiac oulput may cause the renal system to respond by releasing renin, which then
converts angiotensinogen into angiotensin I ACE converts angiotensin I into angiotensin
H. Angiotensin I stimulates the thirst centers in the hypothalamus and causes
vasoconstriction, thus increasing bicod pressure and venous refum. Angiotensin H also
causes aldosterone o be released, causing reabsorption of Na and concomutant passive
reabsorption of fluid, which in turm 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
{ower 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 acuie renal failure in
certain categories of CHF patients. (See, eg., C.S. Cruz et al, “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 ¢77-c83 (2007)).
{0008] Patients with end stage renal disease ("ESRD™Y, 1.¢., 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 (sodiumy/volume overload). The fluid overload is
characterized as interdialytic weight gain. High fluid overload 1s also worsened by heart
dysfunction, specifically CHF. Dialvsis 15 used to remove uremic toxins and also adjust
salt and fluid homeostasis. However, symptomatic intradialytic hypotension (SIH) may
occur when patients are over-dialyzed. SIH s exhibited in about 15% to 25% of the ESRD
population (Davenport, A., C. Cox, and R. Thuraisingham, Rlood pressure contral and
symptomatic intradialyfic hypotension in diabetic haemodialysis patients: a cross-sectional

survey, Nephron Clin. Pract., v. 109, no. 2, p. ¢65-¢71 {20608}}. Like in hypertensive and
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CHF patients, dietary restrictions of salt and fluid are highlv 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 Hg. Primary hypertension is
a typical exarople of a complex, multifactorial, and polygenic trait. Al these monogenic
hypertensive svndromes 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 characierized by increased
renal sodium reabsorption arising through either primary defects in sodium transport
systems or stimulation of mineralocorticoid receptor activity (Altun, B., and M. Arnci,
2006, Salt and blood pressure: time to chuallenge; Cardiology, v. 105, no. 1, p. 9-16
(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 1s common and results from a derangement in the
extraceltudar 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 five-vear
survival rate s 85% and 56%, respectively (Kashani et al., Fluid retention in cirrhosis:
pathophysiology and management, QJM, v. 101, no. 2, p. 71-85 (2008)). The most
acceptable theories postulaie 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 mechamisms. In advanced stages of cirthosis, arteniolar
vasodilation causes underfilling of systemic arterial vascular space. This event, through a
decrease in effective blood volume, leads 1o a drop in arterial pressure. Consequently,

baroreceptor-mediated activation of remn-angiotensin aldosterone system, sympathetic
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nervous system and nonosmotic release of antidiuretic hormone occur 1o restore the normal
blood homeostasis. These events cause further retention of renal sodiim and fluid.
Splanchiic vasodilation increases splanchnic lymph production, exceeding the Iyroph
fransporiation system capacity. and leads to lymph leakage into the peritoneal cavity.
Persistentt 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.

{0011} Thiarolidinediones (TZD s}, such as rosiglitazone, are peroxisome proliferaior-
activated receptor (PPAR) gamma agomist 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 of TZD’s and has become the most frequent cause of
discontinuation of therapy. The incidence of TZD-induced fluid retention ranges from 7%
n 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 {oregoing, it is recognized that salt and fluid accumulation
contribute to the morbidity and mortality of many diseases, including heart fatlure (in
particular, congestive heart failure), chronic kidnev disease, end-stage renal disease, liver
disease and the hike. It is also accepted that salt and fluid accumulation are nigk factors for
hypertension. Accordingly, there 15 a clear need for a medicament that, when adnunistered
10 a patient in need, would result in a reduction in sodiwm 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 s to induce
diarrhea. Dharrhea may be triggered by several agents including, for example, laxatives
such as sorbitol, polyethyleneglyeol, bisacody! and phenolphthaleme. Sorbitol and
polvethyleneglycol triggers osmotic diarthea with low levels of secreted electrolytes; thus,
their utility in removing sodium salt from the Gl 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 CI/HCOs anton exchanger and stimnulation of electrogenic anion
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secretion (see, e.g., Fherar, A. J, C. A. Santa Ana, J. Porter, and J. §. Fordiran, 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 recogmzed that the induction of chronic diarrhea as part of
an effort to control salt and fluid overload would be an undesired treatment modality for
most patients. Anyv medicament utilizing the GI tract for this purpose would therefore need
to control diarrhea 1n order to be of practical benefit.

[0014] Oune approach for the treatment of mild diarrhea 1s the adnunistration of a flud-
absorbing polymer, such as the natural plant fiber psvilium. Polymeric materials, and more
specifically hydrogel polymers, may also be used for the removal of fhud from the
gasiroiniestinal (GI) tract. The use of such polvmers 13 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 desirably resist the static and
osmotic pressure range existing n the GI tract. Many mammals, including humans, make
a soft feces with a water content of about 70%, and do s0 bv 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% i3 between about 500
kPa and about 1000 kPa (i.e, about 5 1o about 10 atm). (See, eg, McKie, A T, W,
Powrie, and R. J. Naftalin, 1990, Am J Phvsiol, v. 258, no. 3 Pt 1, p. G391-(G394;
Bleakman, ., and R. ] Naftalin, 1990, Am J Physiol, v. 258, no. 3 Pt 1, p. G377-(G390;
Fammmt, P. 8., M. Mendizabal, and R, J. Naftalin, 1994, J Physiol, v. 477 ( Pt 3}, p. 5339-
548y However, the static prassure 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
vitimately produces a hvpertonic flutd absorption. The osmotic gradient produced drives
fluid from the humen (o the serosal side of the mucosa. Fluid-absorbing polymers, such as
those described in for example U.S. Patent Nos. 4,470,973 and 6,908,609, may not be able
1o 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.
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{0015} Synthetic polymers that bind sodium have also been described. For example,
ion-exchange polymeric resins, such as Dowex-type cation exchange resins, have been
known since about the 1930°s. However, with the exception of Kayexalate™ {or
Kionex™), 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
thetr Hmited capacity and poor cation binding sefectivity. Additionally, during the ion-
exchange process, the resins may release a stochiometric amount of exogenous cations
{e.g, H, K, Ca), which may in turn potentially cause acidosis {(H), hyperkalemia (K} or
contribute to vascular calcification (Ca). Such resins may also cause constipation.

Gastrointestingl Tract Disorders

[0016] Constipation is characterized by infrequent and difficult passage of stool and
becomes chronic when a patient suffers specified sympioms for over 12 non-consecutive
weeks within a 12-month period. Chronic constipation 13 idiopathic if 1t 13 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., 2003, Am. J. Gastroenterol.
100(Suppl 11:85-821) revealed that prevalence 1s approximalely 153% of the general
population. Constipation s reported more comunonly i women, the elderly, non-whites,
and individuals from lower socioeconomic groups.

{0017} Irritable bowel syndrome (IBS} is a common G disorder associated with
alterations in motihity, secretion and visceral sensation. A range of chinical sympioms
characterizes this disorder, including stool frequency and form, abdonunal pamn and
bloating. The recognition of clinical svmptoms of IBS are vet to be defined, but it is now
common to refer to diarrhea~-predomunant IBS (D-I1BS) and constipation-predominant IBS
(C-1BS), 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
imncomplete defecation. The pathophysiology of IBS is not fully understood, and a number
of mechanisms have been suggested. Visceral hypersensitivity s often considered to play a
major etiologic role and has been proposed to be a biological marker even useful o
discriminate IBS from other causes of abdominal pain. In a recent clinical study (Posserud,
L et al, Gastroenterclogy, 2007,133:1113-1123) IBS patients were submitied to a visceral
sensitivity test {Balloon distention) and compared with healthy subjects. It revealed that
61% of the 1BS patients had an aliered visceral perception as measured by pain and
discomfort threshold. Other reviews have documented the role of visceral hypersensitivity

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

-3
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Alfiment. Pharmaco. Ther., 2009, 30, 423-435; Bueno et al., Neurogastroenierof Motility
(20073 19 (suppl. 1), 89-119). Colonic and rectal distention have been widely used as a tool
1o assess visceral sensitivity in animal and human studies. The type of siress used to induce
visceral sensitivity varies upon the models (see for instance Eutamen, H
Neurogastroenterol Motil. 2009 Aug 25, [Epub ahead of print]), however stress such as
Partial restraint stress (PRS} 15 a relatively mild, non-ulcerogenic model that is considered
maore representative of the IBS setting.

{0018} Constipation is commoniy found in the geriatric population, particularly
patients with osteoporosis who have to take calciom supplements. Calcium supplements
have shown to be beneficial in ostoporotic patients to restore bone density but compliance
is poor because of calcium-induced constipation effects.

[0019] Opioid-induced constipation (OIC) (also referred {0 as opioid-induced bowel
dystunction or opioid bowel dysfuntion (OBD)) is a commmon adverse effect associated
with opioid therapy. OIC is commonly described as constipation; however, it1s a
constellation of adverse gastrointestinal (G1} effects, which also includes abdominal
cramping, bloating, and gastroesophageal reflux. Patients with cancer may have disease-
related constipation, which 1s usually worsened by opioid therapy. However, OIC is not
fimited 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%
n a control group. Of subjects who reguired laxative therapy, only 46% of opioid-treated
patients (control subjects, 84%) reported achieving the desired freatment resulis >50% of
the time (Pappagallo, 2001, Am. J. Surg. 182(5A Suppl ). 11S-188).

[0020] Some patients suffering from chronic 1diopathic constipation can be
successfully treated with lifestvie modification, dietary changes and increased fluid and
fiber intake, and these treatments are generally tried first. For patients who fail {o respond
to these approaches, physicians typically recommend laxatives, most of which are
available over-the-counter. Use of laxatives provided over-the-counter 1s judged mmefficient
by about half of the patients {Johanson and Kralstein, 2007, Aliment. Pharmacol. Ther.
25(5%:599-608). Other therapeulic options currently prescribed or in chinical 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(11:397-414; and, Hammerle and Surawicz, 2008, World

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

Nat / H Exchanger (NHE) Inhibitors

{0021} A mgjor function of the GI tract is to maintain water/Na homeosiasis by
absorbing virtually all water and Na to which the Gl tract is exposed. The epithelial layer
covering the apical surface of the mammalian colon is a typical electrolyte-transporting
epithelium, which 1s 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 of intestinal Na+/H+
exchange, Annu. Rev. Physiol., v. 67, p. 411-443 (2005).) Onlyv about 1.5 liters of this
fluid and about 150 meq of this sodium originates from ingestion; rather, the majonty of
the fluid {e.g., about 7.5 liters) and sodium {about 630 meq) is secreted via the Gl organs
as part of digestion. The GI tract therefore represents a viable target for modulating
systermic sodium and fluid levels.

00221 Many reviews have been published on the phvsiology and secretory and/or
absorption mechanisms of the Gl tract (see, e g, Kunzelmann et al., Flectrolyte transport
in the mammalian colon: mechanisms and implications for disease; Physiol. Rev., v. 82,
no. 1, p. 245-289 {2002}, Geitbel, 1. P.. Secretion and absorption by colonic crypts, Annu.
Rev. Physiol, v. 67, p. 471-490 (2005); Zachos et al., supra; Kiela, P. R et al., 4pical
NA+/H+ exchangers in the mammalion gastrointestinal tract, J. Physiol. Pharmacol., v. §7
Suppl. 7. p. 51-79 (2006)). The two main mechanisms of Na absorption are electroneuiral
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 sodivm channel ("ENaC™). Electronsutral transport
1s located primarily in the ileal segment and proximal colon and electrogenic transport is
located i the distal colon.

{0023} Plasma membrane NHES contribute to maintenance of intracellular pH and
volume, transceliular absorption of NaCl and NaHCO:, and fluid balance carred out by
epithelial cells, especially in the kidney, miestine, gallbladder, and salivary glands, as well
as regulation of systemic pH. There exists a body of literature devoted to the role and
chinical intervention on systemic WHESs {o treat disorders related to ischemia and

reperfusion for cardioprotection or renal protection. Nine 1soforms of NHESs have been
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identified (Kiela, P. R, et al.. Apical NA+/H+ exchangers in the mammalian
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, vet to be identitied, Cl-dependant
WHE has been identified in the crypt of rat cells. In addition, much research has been
devoted to wdentifying inhibitors of NHEs. The primary targets of such research have been
NHE-1 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 (W 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;
200770225323, 2004/0039001; 2004/0224965, 2005/0113396; 2007/0135383;
2007/0135385: 2005/0244367; 2007/02704 14, International Publication Nos. WO
01/072742, WO 01/021582 (CA2387529y, WO 97/024113 {CA02241531) and European
Pat. No. EP0744397 (CA2177007); all of which are incorporated herein by reference in
their entirety for all relevant and consisient 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 uiilized in the
treatment of disorders associated with fluid retention and salt overload and n the {reatment
of Gl tract disorders, including the treatment or reduction of pain associated with a
gastrointestinal tract disorder. Such mhibitors are particular advantageous because they
can be delivered with reduced fear of systemic on-target or off-target effects (e g, little or
no risk of renal involvement or other svstemic effects.

[0025] 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 sall overload and in the treatment of gastrointestinal tract disorders, inchuding
the treatment or reduction of pain associated with a gasirointestinal fract disorder. The

present invention fulfills this need and provides further related advaniages.

SUMMARY OF THE INVENTION

{0026] In brief, the present invention is directed to compounds that are substantially

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

10
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hvdrogen ions, and the use of such compounds in the treatment of disorders associated
with fhad 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 It

or a pharmaceutically acceptable salt, prodrug, solvate, hydraie, isomer, or tautomer
thereof,
wherein:

Linker is -RV-(CHR F)p-[Y «(CH2)i}s-Z-R P -(CHp-Z -

X isabond, H, N, O, CRIRY, CRIL €, -NHC(ONH-, (CHR*)- or Cs-
Cscyclolakyl;

W is independently, at each occurrence, ${0O),, C{0), or {CH)u-;

Z is independently, at each occuirence, a bond, C(G), or -C{G)NH-,

Y is independently, at each occurrence, O, 8, NH, N(C1-Csalkyl), or ~<C{(OYNH-;

0 is a bond, NH, -C(O)NH-, -NHC(O)NH-, -NHC(OIN({CH;)-, or -NHC(O)NH-
(CHR);

m is an integer from 1 to 2;

1 is an integer from 1 to 4;

r and p are independently, at each occurrence, integers from 0 1o &;

s is an infeger from ( 1o 4;

t1s an integer from 0 1o 4;

v is an ueger from 0 to 2;

R! and R? are independently H, Ci-Cealkyl, C2-Coatkenyl, Ca-Creycloalkenyl, Ca-
Cealkynyi, Cs-Ceeycloalkvl, heterocyelyl, arvi, hetercaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P and O, wherein each alkyvl, alkenvl,
cycloatkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more halogen, OH, CN, ~NQO2, oxo, -SR’, ~OR’, -NHR® ~NRR'® -
S(ORN(R -, —S{ORR’, ~C{OR?, ~C{O)OR®, ~C{O)NRR'Y, -NR*S(ORR!, -8(O)R’,

11
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~S{OINRIRY, ~NRIS(O)R®, C1-Csalkyl, C2-Cealkenyl, Cs-Cseycloalkenyl, Co-Csalkynyl,
Ca-Ceeycloalkyl, heterocyelvl, heterocyele, arvl, or heteroaryl ; or

R and R? together with the nitrogen to which thev are attached can form a
heterocyclyl or heteroaryvl containing -5 heteroatorms selected from the group consisting
of N, §, P and O, wherein the heterocyelvl or heteroaryl group is optionally substituted

with one or more halogen, OH, CN, -NO:, oxo, -SR’, ~OR” -NHR’, ~-NR"R® -

~S(OINRIRIY -NRIS(O)RY, C1-Cealkyl, C2-Coalkenyl, Cs-Cscycloatkenyl, Ca-Coalkynyl,
Ca-Cseycloalkyl, heterocyelvl, heterocycle, arvl, or heleroaryl:

R’ and R* are independently halogen, OH, CN, Ci-Csalkyl, Ci-Cealkoxy, Ci-
Cshaloalkyl, C1-Cehaloalkoxy, or ~C{O)NRRY;

R, R¢ R, and R® are independently H, halogen, OH. CN, -NQO», C1-Csatkyl, Ca-
Cealkenyl, Cs-Cseyvcloalkenvl, Co-Cealkynyl, Cs-Cseycloalkyl, beterocyclyl, aryl,

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

NRIS(ORRY ~S(OIR’, ~S(OINRIRIY, ~NRES(OIR";

R’ and R" are independently H, C1-Cealkvl, C2-Cealkenyl, C4-Cscycloatkenyl, Cz-
Csalkynyl, Cs-Cacycloalkyl, heterocyelyl, arvl, or heteroarvl containing 1-5 heteroatoms
selected from the group consisting of N, S, P and O

R and R are independently H, C1-Cealkyl, OH, NH2, CN, or NO»;

R is independently, at each occurrence, a bond, H, C1-Cealkyl, Cs-Cscycloalkenyl,
Cs-Cacycloalkyl, heterocyclvl, arvi, or heteroarvi, whearein each cvcloalkenyl, cvcloatkyi,
heterocyclyl, aryl, or heteroarvl is optionally substituted with one or more R,

R is independently, at each occurrence, H, Ci-Csalkyl, or Ci-Cshaloalkyl; or

R® 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
Cs-Cs cycloalkyl, or heterocyclyl is optionally substituted with one or more R, or

R¥ and R together with the atoms to which they are attached may combine {o
form independently, at each occurrence, Ci-Cs cvcloalkvl, heterocvelyl, aryl, or heteroaryl
containing 1-5 heteroatoms selected from the group consisting of N, 8, P and O, wherein
each heterocyclyl or heteroaryl is optionally substituted with one or more RY;

RIS R RY and R are independently, at each occurrence, H, OH. NH», or C1-(s

atkvl, wherein the alkyl is optionally substituted with one or more R'%; and
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R' are independently, at each occurrence, H, OH, NHa, oxo, C1-Cealkyl, Ci-
CsHhaloalkyl, Ci1-Cealkoxy;
provided that:
(Hwhen XisH nis ]
(2) when X is abond, O, or CRURY nis 2;
3y whennis 3, Xis CRM or N
{(dywhennis 4 Xis C;
{53 only one of § or X is -NHC{O)NH- at the time,
(63 RY and R? together with the nitrogen to which they are attached, cannot form a
pyrrohidinyl;

{(7) when R! and R” are methyl, R? and R* are halogen, and R” and R® are H, Linker is not
t;:{“*\/c}\/\\o/\}{ ‘
(8 when R' and R? together with the nitrogen to which they are attached form a

piperidinyl, R® and R* are halogen, and R’ and R® are H, Linker is not
R o ]

SN O NN

and
{93 when R and R?, together with the nitrogen to which they are attached, form 3-

aminopiperidin-1-vl, R and R* are halogen, and R°, R®, R7, and R® are H, Linker is not

~ O \\/
/“{\v JVI\OA\/ v

[0028] In another aspect pharmaceutical compositions are provided comprising a
compound as set forth above, or a sterecisomer, pharmaceutically acceptable salt or prodrug
thereof, and a pharmaceutically acceptable carner, diluent or excipient. The pharmaceutical
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 inveniion 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 administering 1o a mammal
in need thereof a pharmaceutically effective amount of a compound or pharmaceutical

composition described herein.
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{0030} In another aspect, a method for treating a disorder associaied with fluid
retention or salt overload is provided. The method comprises administering {0 a marnmal in
need thereof a pharmaceutically effective amount of a compound or pharmaceutical
compostiion as set forth above.

{0031} The present invention further provides compounds that can inhibit NHE-
mediated antiport of sodium and hvdrogen 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 himited to, heart failure
(such as congestive heart failure), chronic kidnev disease, end-stage renal disease,
hypertension, essential hypertension, primary hvpertension, sali-sensitive hvpertension,
liver disease, and peroxisome proliferator-activated receptor (PPAR) gamma agonist-
induced fluid retention 1s provided, gastrointesiinal 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, opiotd-induced
constipation, a functional gastrointestinal tract disorder, Parkinson’s disease, multiple
sclerosis, gastroesophageal reflux disease, functional heartburn, dyspepsia. functional
dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obsiruction,
Crohn's disease, ulcerative colitis and related diseases referred to as mflammatory bowel
svndrome, colonic pseudo-obstruction, gasiric ulcers, infectious diarrhea, cancer
{colorectal), “leaky gut syndrome™, cystic fibrosis gastrointestinal disease, mulii-organ
failure, microscopic colitis, necrotizing enterocolitis, allergy — atopy, food allergy,
mfections (respiratory), acute inflammation (e.g.. sepsis, svstemic inflammatory response
syndrome}, chronic inflammation {arthritis), obesity-induced metabolic diseases (e g,
nonalcoholic steatchepatitis, Type I diabetes, Tvpe [l diabetes, cardiovascular disease},
kidney disease, diabetic kidney disease, cirrhosts, nonalcoholic steatohepatitis,
nonalcoholic fatty acid liver disease, Steatosis, primary sclerosing cholangitis, primary
biltary cholangitis, portal hypertension, autormmune disease (e.g., Tyvpe 1 diabetes, Celiac’s
Secondary PTH, ankylosing spondylitis, tupus, alopecia areata, theumatoid arthritis,
polymyalgia rheumatica, fibromyalgia, chronic fatigue svndrome, Sjogren’s syndrome,
vitiligo, thvroiditis, vasculitis, urticarial (hives), Raynaud’s syndrome), Schizophrenia,
autism spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth,

and chronic alcoholism, secondary hyperparathvroidism (PTH), celiac disease,

14
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hvperphosphatemia and the like. Additional features and advantages of the present
technology will be apparent to one of skill in the art upon reading the Detailed Description

of the Invention, below.

BRIEF BESCRIPTION OF THE DRAWINGS

[0032] Figures 1 A-1D: Depicts NHE3-independent changes in intracetiular pH {(pHi)
modulate trans-epithelial electrical resistance in mitestinal ileum monolayer cultures.
Changes in pHi and trans-epithelial electrical resistance (TEER) with (A, B) nigericin and
(€, B) BAMI5 (3 uM) and FCCP (3 uM) compared with the known NHE3 inhibitor
tenapanor and vehicle (DMSO) control in monolayer cultures. *7 < 0.05, **F < .01,
FEEP < 0,001, FEEEL < 0.0001 vs DMSO.

{0033] Figure 2: Depicts dose-dependent reduction in urinary albumin excretion.

BETAHED DESCRIPTION OF THE INVENTION

{0034] A first aspect of the present invention relates to compounds of Formula ¢

pharmaceutically acceptable salt, prodrug

o0

solvate, hvdrate, isomer, or tautomer thereof,
wherein: RL R? RY, R, R RO R7, R® RP, R RV RY n, g, X, and Linker are described
as herein.

{0035] The detaiis 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 conmmmonly

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

entirslies.
Definitions:

{0036] 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 1s as “including, but not imited 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” 1s used in this disclosure to mean either “and” or “or” unless

mndicated otherwise.

{0039] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particuiar feature, structure or characteristic described in
conpection with the embodiment s included mn at teast one embodiment of the present
mvention. Thus, the appearances of the phrases “in one embodiment” or “in an
embodiment” in various places throughout this specification are not necessarily all
referring (o the same embodiment. Furthermore, the particular features, siructures, or
characteristics may be combined 1n any suitable manner in one or more embodiments,

“Amino” refers to the -NHz radical.

“Cyano” refers to the -CN radical.

“Hydroxy™ or “hydroxyl” refers to the ~-OH radical.

“Imuno” refers to the =NH substituent.

“Mitro” refers to the -NO; radical.

“Ox0” refers to the =0 substituent.

“Thioxo” refers to the =S substituent.
[0040] The term “substituted” used herein means any of the above groups (i.e, alkyl,
alkylene, alkoxy, alkylamino, thioalkyl, arvl, aralkyl, eyclealkyl, cycloatkvialkyl,
haloalkyl, heterocyclyl, N-heterocyclyl, heteroeyclylalkyl, heteroarvl, M-heteroaryl and/or
heteroarylalkyl)y wherein at least one hydrogen atomuis replaced by a bond to a non-
hydrogen atoms such as, but not limited to: a halogen atom such as F, Cl, Br, and [ an
oxygen atom in groups such as hydroxyl groups, alkoxy groups, and ester groups; a sulfur

atom n groups such as thiol groups, thicalkyl groups, sulfone groups, sulfonyl groups, and
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sulfoxide groups; a nitrogen atom in groups such as amines, amides, altkylamines,
diatkviamines, arviamines, alkviarylamnes, diarylamines, N-oxides, imides, and
enanunes; a stlicon atom m groups such as triatkvisitvl groups. dialkylarvisilvl groups,
alkyldiaryisiiyl groups, and triarvisilyl 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 hetercatom
such as oxygen in oxo, carbonyl, carboxyl, and ester groups; and nitrogen in groups such
as imines, oximes, hvdrazones, and nitriles. For example, “substitited” inchudes any of the
above groups i which one or more hydrogen atoms are replaced

with -NRgRs, -NRC(=0)Rn, -NRLC(=0INR Ry, -NRLC(=0)0Rn, -NRSO2R:, -OC(=0)N
RRn, -ORg, -SRy, -SOR;, -SOR,, -OSO2R,, -S0:0R,, =NSO:R,, and -SO2NRRu,
“Substituted” also means any of the above groups in which one or more hvdrogen atoms
are replaced with ~-C(=0R,, -C(=0)0OR,, -C(=0)NRRs, ~-CH2SO:R,, -CHSONR Ry, -
{CH2CH20)0.10Re. In the foregoing, Rg and R are the same or different and independently
hvdrogen, alkyl, alkoxy, alkylamino, thioalkyl, aryl, araltkyl, cycloalkvl, cycloalkyvialkyl,
haloalkyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, hetercaryl, N-hetercaryl and/or
heteroarylalkyl, “Substituted” further means any of the above groups in which one or
more hyvdrogen atoms are replaced by a bond to an amino, cvano, hydroxyl, imino, nitro,
oxo, thioxo, halo, alkyl, alkoxy, alkylamino, thicalkvl, arvl, aralkyl, cycloalkyi,
cycloalkvialkyl, haloalkyl, heterocvelvl, N-heterocyelvl, heterocyelvlalkyl, heteroarvl, N-
heteroaryl and/or heteroarvlalkyl 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” 1s undersiood to mean that a given chenucal
moiety {e.g. an alkyl group) can (but is not required to) be bonded other substituents {e.g.
heteroatoms). For instance, an alkvl 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 substiiuents different from hydrogen. For mstance, it can,
at any point along the chan 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] “Alkyl” refers to a straight or branched hydrocarbon chain radical consisting

solely of carbon and hydrogen atoms, which is saturated or unsaturated (i.e., confains one
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or more double and/or triple bonds), having from one 1o twelve carbon atoms (Ci-Ciz
alkyly, one to eight carbon atoms (C1-Cs alkyl) or one to six carbon atoms (C1-Ce atkyD),
and which 1s attached to the rest of the molecule by a single bond, e.g., methvl, ethyl,
n-propyl, 1-methylethyl (iso-propyl), n-butyl, n-pentvl, 1,1-dimethylethyl {-butyl),
3-methythexyl, Z-methyvlhexyl, ethenvl, prop-1-envi, but-1-envi, pent-1-envi,
penta-1,4-dienvl, ethynyl, propynyl, butvnyl, pentynyl, hexvavl, and the like. Unless
stated otherwise specifically in the specification, an alkyi group may be optionally
substituted.

{0043] “Alkoxy” refers to avadical of the formula ~OR, where Rais an alkyl radical as
defined above containing one to twelve carbon atoms. Unless stated otherwise specifically
in the specification, an alkoxv group may be optionally substituted.

{0044] “Alkenvl” refers to a straight or branched chain unsaturated hyvdrocarbon
contaiming 2-12 carbon atoms. The “alkenvl” 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 ethenvl, propenvi, n-
butenyl, iso-butenyl, pentenyl, or hexenyl. An alkeny! group can be unsubstituted or

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

[0045] “Alkynvl” refers to a straight or branched chain unsaturated hydrocarbon
contaming 2-12 carbon atoms. The “alkynyl” group contains at feast one triple bond in the
chain, Examples of alkenvl groups inchude ethynvi, propanyl, n-butyoyl, 1so-butynyl,
pentvoyl, or hesynvl An alkynyl group can be unsubstituted or substituted.

{0046] The term “cycloalkvl” means monocyclic or polvevcelic saturated carbon rings
containing 3-18 carbon atoms. Examples of cycloalkyvl groups include, without limitations,
cyclopropyl, cyclobutyl, cvclopentyl, cvclohexyl, cycloheptanyl, cyvclooctanyl, norboranyl,
norborenyl, bicvelo[2.2 2Joctanvl, or bicvclof2.2.2loctenyl. A Cs-Cs cycloalkyl 15 a
cycloaikyi group containing between 3 and 8 carbon atoms. A cycloalkyl group can be fused
{e.g., decalin} or bridged {e.g.. norbornane).

{00471 The term “cycloalkenyl” means monocyclic, non-aromatic unsaturaled carbon
rings containing 4-18 carbon atoms. Examples of cvcloalkenyl groups include, without
limitation, cyclopentenvl, cvclohexenyl, cvcloheptenvi, cyelooctenyl, and norborenyl. A
Ce-Cs cvcloalkenyl is a cvcloalkenyl group containing between 4 and 8 carbon atoms.
[0048] The terms “heterocyclyl” or “heterocveloalkyl” or “heterocvcle™ refer to

monocyclic or polycyvelic 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 {aromaticity} shared among the ring carbon or heteroatoms. Heterocvely! rings
mclude, but are not houted to, oxetanvl, azetadinyl, tetrahydrofuranyl, pyrrolidinyl,
oxazolinyl, oxazolidinyl, thiazolinyl, thiazolidinvl, pyranyl, thiopyranyl, tetrahydropyranyi,

dioxalinvi, pipenidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide,

thiomorpholinyl S-dioxide, piperazinyl, azepinvl, oxepwnyl, diazepinvl, tropanvl, and
homotropanyl. A heteroycvelyl or heterocycloalkyl ring can also be fused or bridged, e g.,

can be a bicvclic ning.

10049] As used herein, the term "halo” or "halogen” means a fluoro, chloro, bromo, or

1odo group.

[0030] The term “carbonyl” refers {o a functional group composing a carbon atom
double-bonded to an oxygen atom. It can be abbreviated herein as “ox0”, as ({0}, or as

C=0.

{0051} The term "aryl" refers to cyclic, aromatic hydrocarbon groups that have | o 2
aromatic rings, mncluding monocvehic or bicyelic groups such as phenyl, biphenyl or
naphthyi, Where containing two aromatic rings {bicvclic, etc.), the aromatic rings of the arvl
group may be joined at a single point {e.g.. biphenyl}, or fused (e.g., naphthyl}. The arvl
group may be optionally substituled by one or more substituents, e.g., 1 to S substituents, at
any point of attachment FExemplary substituents include, but are not linuted to, —H,
~halogen, —0-C1-Cealkyl, —C1-Cealkyl, ~OCo-Cealkenvl, —OC2-Coalkynyl, —~Ca2-Cealkenvi,
~Cr-Caalkynyl, ~OH, ~OP(OYOH), ~OC(O)YCi-Cealkyl, ~C(O)C1-Cealkyl, ~OC(OHYOC -
Cealkyl, —NH>, -NH(C:i-Cealkyl), —N(Ci-Cealkyl)y, —S(On-Ci-Cealkyl, —S(OWNHC:-
Cealkyl, and —S(OWN{{-Cealkyi}z.  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 1ing  systens of these aryl groups include indanyl, indenvi
tetrahvdronaphthalenyl, and tetrahy drobenzoanmulenvi.
[0052] Unless otherwise specifically defined, "heteroarvl” means a monovalent

maonocyclic aromatic radical or a polyeyclic aroruatic radical of 5 to 24 ring atoms,
containing one or more ring heteroatoms selected from N, 8, P, and O, the remaining ring
atoms being C. Heteroaryl as herein defined also means a bicyclic heteroaromatic group

wherein the hetercaton is selected from N, 8, P, and Q. The aromatic radical is optionally
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substituted independently with one or more substituents described herein. Examples
include, but are not limuted to, furyl, thienvl, pyrrolyl, pyridyl, pyrazolyvl, pyrimidinyl,
imidazolyl, isoxazolvl, oxazolyl, oxadiazolyl, pyrazinvl, indolyl, thiophen-2-y1, quinolyl,
benzopyranyi, isothiazolvl, thiazolyl, thiadiarole, indazole, benzimidazolyl, thieno|3,2-
bithiophene, triazolyl, triazinyl, imidazo{1,2-blpyrazolyl, furo{2,3-clpyridinyl,
midazol1,2-alpyridinyl, ndazolyl, pyrrolo]2 3-clpyridinvl, pyrrolof3,2-clpyridinyl,
pvrazolo{3.4-clpyridinyl, thieno{3,2-clpyridinyl, thieno{2,3-clpyrdinyl, thieno|2,3~
bipvridinvi, benzothiazolyl, indolyl, indolinyl, indolinonyl, dihydrobenzothiophenyl,
dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl, tetrahy droguinolinyl,
dihydrobenzothiazine, dihyvdrobenzoxanvl, quinolinyl, 1soquinolinyl, 1,6-naphthynidinyl,
benzoldelisoquinolinyl, pynidoi4,3-bi{1,6naphthyridinyi, thieno{2. 3-blpyrazinyi,
guinazolinyl, tetrazolof 1,5-alpyridinyl, {1,2,4{triazolo{4,3-alpyridinyl, soindolyl,
pyrrolof2.3-blpynidinyl, pyrrolof3.4-bipyndinyl, pyrrolof3.2-bjpyndinyl, imidazof3,4-
bipvridinyl, pyvrrolof1,2-alpyrimidinyi, tetrahydro pyrrolof i, 2-ajpvrimidinyl, 3 4-dihydro-
2H-10%pyrroloj2,1-bipyrimidine, dibenzo{b,d} thiophene, pyridin-2-one, furof3,2-
clpyridinyl, foro]2,3-clpyridinyl, 1H-pyridof3.4-b}i1,4] thiazinvl, benzooxazolyi,
benzoisoxazolyl, fure{2,3-blpynidinyl, benzothiophenyl, 1.5-naphthyrdinyl, furo{3,2-
blpvridine, 1.2 4triazolo{ 1, 5-ajpyridinyl, benzo {1,2,3{triazolyl, imidazo{1,2-
ajpyrimidinyl, | 1.2,4{triazolo]4,3-bjpyridazinyl, benzo[c}{1.2 5{thiadiazolvi,
benrzolc]|1,2.5oxadiazole, 1,3-dihydro-2H-benzoldhimidazol-2-one, 3 4-dthydro-2H-
pvrazolo [1.5-bl{1 . 2]oxazinyl, 4,5.6,7-tetrahvdropyrazolof 1, 5-alpvndinyvl, thiazolo[5.4~
dithiazolvl, imidazo{2,1-b]{1,3.4thiadiazoivi, thieno|2.3-bjpvrrolyl, 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 heteroary! groups include indolinyl,
indolinonyl, dihydrobenzothiophenyl, dihydrobenzofuran, chromanyl, thiochromanyl,
tetrahy droquinolinyl, dihvdrobenzothiazine, 3 4-dihydro~-1H-1soquinolinvi, 2,3~
dihydrobenzofuran, indolinyl, indolyl, and dihydrobenzoxanyl.

{0053} “Prodrug” is meant {0 indicate a compound that may be converted under
physiclogical conditions or by solvolysis to a biologically active compound of the
mvention. 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 {o a subject in need thereof, but is converted in vive 1o an active compound of

the invention. Prodrugs are tvpically rapidly transformed in vivo to vield the parent
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compound of the invention, for example, by hvdrolysis in bicod. The prodrug compound
often offers advantages of solubility, issue compaltibility or delayed release ina
mannalian organism (see, Bundgard, H., Design of Prodrugs (1985}, pp. 7-9, 21-24
(Flsevier, Amsterdam}}. A discussion of prodrugs is provided in Higuchi, T, etal., A.CS.
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 iz vive when such prodrug is
administered to a mammalian subject. Prodrugs of a compound of the nvention may be
prepared by modifving functional groups present in the coropound of the invention in such
a way that the modifications are cleaved, either in routine marnipulation or in vive, to the
parert compound of the invention. Prodrugs include compounds of the invention wherein
a hydroxy, amino or mercapto group is bonded o any group that, when the prodrug of the
compound of the imvention 15 administered to a mammalian subject, cleaves to form a free
hvdroxy, free amino or free mercapto group, respectively. Examples of prodrugs include,
but are not limited to, acetate, formate and benzoate derivatives of alcohol or amide
derivatives of anune functional groups in the compounds of the invention and the like.
{0055] The invention disclosed herein is also meant to encompass the iz vive metabolic
products of the disclosed compounds. Such products may result from, for example, the
oxidation, reduction, hvdrolysis, 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 timne sufficient {0 vield a metabolic product thereof. Such
products are typically identified by admunistering a radiolabelled compound of the
invention in a detectable dose to an animal, such as rat, mouse, guinea pig, monkey, or {0
human, allowing sufficient time for metabolism to occur, and isolating its conversion
products from the urine, blood or other biclogical 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 reaciion
mixture, and formulation into an efficacious therapeutic agent.

{00371 “Pharmaceutically acceptable carmer, diluent or excipient” includes without
fimitation any adjuvant, carrier, excipient, glidant, sweetening agent, diluent, preservative,
dve/colorant, flavor enhancer, surfactant, wetting agent, dispersing agent, suspending

agent, stabilizer, 1sotonic agent, solvent, or emulsifier which has been approved by the
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United States Food and Dirug Administration as being acceptable for use in humans or
domestic animals.

[0038] “Pharmaceutically acceptable salt” includes both acid and base addition salis.
[{0059] “Pharmacewtically 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 himited to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as, but not Himited to, acetic acid, 2,2-
dichloroacetic acid, adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic
acid, benzoic acid, 4~acetanmidobenzoic acid, camphoric acid, camphor-10-suifomc 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, glveerophosphoric acid, glyveolic acid, hippuric acid, isobutyric acid, lactic
acid, factobionic 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-hyvdroxv-2Z-naphthoic acid, nicotinic acid, oleic acid, orotic acid, oxalic acid,
palmitic acid, pamoic acid, propionic acid, pyroglutamic acid, pvruvic acid, salicvlic acid,
4-armnosalicylic acid, sebacic acid, stearic acid, succinic acid, tartaric acid, thiocyanic
acid, p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid, and the hike.

{0060} “Pharmaceutically acceptable base addition salt” refers {o those salts which
retain the bioclogical 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, lithivm, ammonium, calcium,
magnesiom, iron, zing, copper, manganese, aluminum salts and the like. Preferred
morganic salts are the ammonium, sodium, potassium, calcium, and magnesium salts.
Salts derived from organic bases include, but are not limited to, salis of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ton exchange resins, such as anuoonia,
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropyvlamine,
diethanolamine, ethanolamine, deanol, Z dimethviaminoethanol, 2 diethylaminoethanol,

dicvclohexyiamine, lvsine, arginine, histidine, caffeine, procaine, hyvdrabamine, choline,
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betaine, benethamine, benzathine, ethylenediamine, glucosamine, methyiglucamine,
theobromine, tricthanolamine, tromethamine, purines, piperazine, pipendine, N
ethylpipenidine, polyamine resins and the like. Particularly preferred organic bases are
isopropylamine, diethvlanine, ethanolamine, trimethvlaming, dicyclohexylamine, choline
and caffeine.

{00611 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 mvention with one or more molecules of solvent. The
solvent may be water, in which case the solvate may be a hvdrate. Alternatively, the
solvent may be an organic solvent. Thus, the compounds of the present invention may
exist as a hydrate, including a monohydrate, dihydrate, henuhydrate, sesquihvdrate,
trihydrate, tetrahydrate and the like, as well as the corresponding solvated forms. The
compound of the invention may be true 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 (o a formulation of a compound of the
mvention 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 mvention, or their pharmaceutically acceptable salts may
contain one or more asymmetric centers and may thus give rise to enantiomers,
diastereomers, and other sterecisomeric forms that may be defined, in terms of absolute
stereochemustry, as (R} or (8} or, as (B) or (L} for amino acids. The present invention is
meant to include all such possible 1somers, as well as their racemic and optically pure
forms. Optically active (+) and (-}. (R} and (8}, or (I3} and (L) isomers may be prepared
using chiral svnthons or chiral reagents, ot resolved using conventional techniques, for
example, chromatography and fractional erystallization. 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 sali or
derivative} using, for example, chiral high pressure iquid chromatography (HPLC). When
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 7 geometric isomers. Likewise, all tautomeric forms are aiso intended

to be included.
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{0064} A “sterecisomer” 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 conterplates various stereoisomers and mixtures
thereof and includes “enantiomers”, which refers to two sterecisomers whose molecules
are nonsuperimposeable mirror images of one another.

{0063] A “laulomer” refers {o 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 furnen of a human or
animal subject. The term "gastrointestinal fumen” is used interchangeably herein with the
term "lumen," {o refer to the space or cavity within a gastrointesiinal tract {GI tract, which
can also be referred o 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 laver of
epithelial cells of the Gi tract {also known as the GI epithelium). "Gastrointestinal
mucosa” refers to the laver(s) of cells separating the gastromtestinal lurnen 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 the gastroiniestinal mucosa that faces the fumen of
the gastrointestinal tract, inchuding, for example, an epithelial cell of the stomach, an
intestinal epithelial cell, a colonic epithelial cell, and the like.

10067] A "subject" 15 a human, but can also be an animal in need of treatment with a
compound of the disclosure, e.g., companion ammals {(e.g., dogs, cats, and the hike), farm
animals {e.g., cows, pigs, horses and the like) and laboratory animals (e.g., rats, mice,
guinea pigs and the like).

[0068] "Substantiaily svstemically non-bioavailable” and/or “substantially
impermeable” as used herein (as well as variations thereof) generally refer {o situations in
which a statistically significant amount, and in sore embodiments essentially all of the
compound of the present disclosure {(which inchides the NHE-inhibitor small molecule),
remains in the gastrointestinal humen. For example, 1 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
gasiroiniestinal lumen. In such cases, localization to the gastrointestinal lumen refers to

reducing net movement across a gastrointestinal layer of epithehal cells, for example, by
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way of both transcetiular and paracellular transport, as well as by active and/or passive
transport. The compound in such embodiments ts hindered from net permeation of a layer
of gastromtestinal 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 lomen.

{0069] In this regard 1t 1s to be noted that, in one particular embodiment, the compound
is essentially not absorbed at all by the GI tract or gastrointestinal lumen. As used herein,
the terms “subsiantially impermeable” or “substantially systemically non-bicavailable”™
refers to embodiments wherein no detectable amount of absorption or permeation or
svstemic exposure of the compound is detected, using means generally known in the art.
[{0070] In this regard 1t 1s to be further noted, however, that in aliernative embodiments
“substantially impermeable” or “substantially systemically non-bioavailable” provides or
allows for some limited absorption in the (i tract, and more particularly the gut
epithelium, to occur {&.g., some detectable amount of absorption, such as for example at
east about 0.1%, 0.3%, 1% or more and less than about 30%, 209, 10%, 5%, sic., the
range of absorption being for example between about 1% and 30%, or 3% and 20%, etc;
stated another way, “substantially impermeable™ or “substantially systemically non-
boavatlable” refers to compounds that exhibit some detectable permeability to an
epithelium layer of cells 1n 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., hepaiic 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 {ract, and more particularly the gastrointestinal
epithelia, 1s 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-activaled 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 hvdrogen tons in the Gl iract
incraases the fecal excretion of sodium, effectively reducing systemic fevels of sodium and

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

b
n



WO 2018/129552 PCT/US2018/013020

CHF, ESRD/CKD and/or liver disease. It has further been found that such a treatment may
optionally be enhanced by the co-admunistration of other beneficial compounds or
compaositions, such as for example a fluid-absorbing polymer. The flund-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.

{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")
int the gastrointestinal tract, and more particularly the gastrointestinal epithelia, is a
powertul approach to the treatrment of hypertension, that may be associated with or caused
by thuid retention and/or salt overload. More specifically, it has been found that the
inhibition of the NHE-mediated antiport of sodium ions and hvdrogen tons in the Gl iract
incraases the fecal excretion of sodium, effectively reducing systemic fevels of sodium and
fluid. This, in turn, improves the chintcal status of a patient suffering from hypertension.
Such a treatment may optionally be enhancad by the co-adminisiration of other beneficial
compounds or compositions, such as for exampie a Huid-absorbing polvmer. 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,

[0073] 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')
n the gastrointestinal tract, and more particularly the gastrointestinal epithelia, is a
powerful approach to the treatment of various gastrointestinal tract disorders, including the
{reatment 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 ton re-absorption, the compounds of the present
disclosure restore {lud homeostasis in the GI tract, particularly in situations wheremn fluid
secretion/ahsorption is altered in such a way that if resuits 0 a high degree of feces
dehydration, low gut motility, and/or a stow transit-time producing constipation states and
Gl discomfort generally. 1t has further been found that such a treatment may optionally be
enhanced by the co-administration of other beneficial cornpounds 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.
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{0074} Dnie 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 i the gastrointestinal tract
without exposure to other tissues or organs. In this way, any systemic effects can be
minimized (whether thev are on-target or off-target}. Accordingly, i{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 svstenucally
non-bioavailable and/or substantially impermeable to the laver of epithelial cells, and more
specifically epithelium of the Gl tract. Tt is to be {urther noted that, as used herein, and as
further detailed elsewhere herein, “substantially impermeabie” more particularly
encompasses compounds that are impermeable to the laver of epithelial cells, and more
specifically the gastrointestinal epithelium (or epithelial laver). “Gastrointestinal
epithelium” refers to the membranous tissue covering the internal surface of the
gastrointestinal tract. Accordingly, by being substantially impermeable, a compound has
very limited ability to be transferred across the gasirointestinal epithelium, and thus contact
other intemnal organs {e.g., the brain, heart, liver, etc.}. The typical mechanism by which a
compound can be transferred across the gastrointestinal epitheliumm 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)y and/or by
paraceliular transit, where a substance travels between cells of an epithelium, usually
through highly restrictive structures known as “tight junctions”.

{0075} Without wishing to be bound to any particular theory, it is believed that the
NHE-~inhibiting corapounds {e.g., NHE-3, -2 and/or -8 inhibtiors} of the present disclosure
are believed to act via a distinct and unique mechanism, to decrease paraceliular
permeability of the intestine. NHE3 1s expressed at high levels on the apical surface of the
gasiroiniestinal tract and couples luminal WNa absorption to the secretion of intracellular
protons. Inhubition of NHE3, by the NHE-inhubiting compounds {e.g.. NHE-3, -2 and/or -8
mhibitors) of the present disclosure, results in accumulation of intracellular protons. The
intracellular proton retention accompanying NHE3 imhibition modulates the tight junction
between cells {0 decrease paracelhular permeability which can be measured by an increase
in transepithelial electrical resistance. Since increased paracellular and/or franscellular
permeability of the intestine is observed in many diseases including, but not limited to a
gastrointestinal motility disorder, rrmitable bowel syndrome, chronic constipation, chronic

wdiopathic constipation, chronic constipation occurring in cystic fibrosis patients, chronic
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constipation occurring in chronic kidney disease patients, calcium-induced constipation in
osteoporotic patients, optoid-induced constipation, multiple sclevosis-induced constipation,
parkinson’s disease-induced constipation, a functional gastrointestinal tract disorder,
gastroesophageal reflux disease, functional heartbum, dyspepsia, functional dyspepsia,
non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, Crohn's disease,
wcerative colitis and related diseases referred (o as inflammatory bowel disease, colonic
psendo-obstruction, gastric ulcers, infectious diarrhea, cancer (colorectal}. “leaky gut
syndrome”, cystic fibrosis gastrointestinal disease, multi-organ failure, microscopic colitis,
necrofizing enterocolitis, allergy — atopy, food allergy, infections (respiratory), acute
mflammation {(e.g., sepsis, systenuc inflanumatory response syndrome), chronic
inflammation {arthritis}, obesitv-induced metabolic diseases {e.g., nonalcoholic
steatohepatitis, Tvpe [ diabetes, Type I diabetes, cardiovascular disease), kidney disease,
diabetic kadney disease, cirrhosis, nonalcoholic steatohepatitis, nonalcoholic fatty acid liver
disease, Steatosis, primary sclerosing cholangitis, primary biliary cholangitis, portal
hypertension, autoimmune disease {(2.g.. Type 1 diabetes, ankylosing spondylitis, hupus,
alopecia areata, rheumatoid arthritis, polymyalgia theumatica, fibromyalgia, chronic
fatigue syndrome, Sjogren’s syndrome, vitihigo, thyrowditis, vasculitis, urticarial (hives),
Raynaud’s syndrome), Schizophrenia, autism spectrum disorders, hepatic encephlopathy,
small intestinal bactreial overgrowth, and chronic alcoholism, and the like it 1s anticipated
that NHE inhibition could provide therapeutic benefit in these diseases by decreasing
paracellular and/or transcellular permeability in the mntestine

{0076} Thus in some embodiments, the present disclosure provides methods of
decreasing paracellular permeability of the intestine.  In some embodiments, the method
of decreasing paraceliular permeability of the intestine comprises admimstration of an
NHE3 inhibitor. In some embodiments, the inhibition of NHES3 results in an accumulation
of intracellular protons. In some embodiments, the decrease in paracellular permeability is
due to an increase in intracethular protons independent of and without NHE3 whibition. In
other words, an increase in intracellular protons without NHE3 jnhibition results in a
decrease in paracelliar permeability. Thus methods of decreasing paraceliular permeabiiity
comprising increasing intracellular protons is provided. In some embodiments, methods of
freating 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 mclude, Crohn's disease, ulcerative colitis and related diseases referred io
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as inflammatory bowel syndrome, colonic pseudo-obstruction, gastric ulcers, infectious
diarrhea, cancer {colorectal), “leaky gut syndrome”, cystic fibrosis gastromitestinal disease,
multi~organ fatlure, microscopic colitis, necrotizing enterocolitis, allergy — atopy, food
allergy, infections (respiratory), acute inflammmation (2.g., sepsis, systemic inflammatory
response syndrome), chronic inflammation (arthritis), obesity-induced meatabolic diseases
{e.g., nonalcoholic steatohepatitis, Type I diabetes, Type I 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, autoimmume disease {e.g. . Type | diabetes,
ankvlosing spondvlitis, lupus, alopecia areata, rheumatoid arthritis, polymyalgia
theumatica, fibromyalgia, chronic fatigue syndrome, Sjogren’s syndrome, vitiligo,
thyroiditis, vasculitis, urticarial (hives), Raynaud’s svndrome), Schizophrenia, avtism
spectrum disorders, hepatic encephlopathy, small intestinal bactreial overgrowth, and
chronic alcoholism, and the like.

{0077} In some embodiments, the present disclosure provides methods of modulating
transcetiular permeability of the miestine.  In some embodiments, the method of
modulating transcellular permeability of the intestine comprises adnunistration of an
NHE3 inhibitor. In some embodiments, the inhibition of NHES3 results in a substance
traveliing through the celi, mediated by either passive or active transpori passing through
both the apical and basolateral membranes. Thus methods of modulating transcelhdar
permeability comprising mediating etther passive or active transport of a substance passing
through both the apical and basolateral membranes 1s provided. In some embodiments,
methods of treating diseases associated with transceltular 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, irntable bowel syndrome,
chronic constipation, chronic idiopathic constipation, chronic constipation occurring in
cystic fibrosis patients, chronic constipation occurring inn chronic Kidney disease patients,
calcium-induced constipation in osteoporotic patients, optoid-induced constipation,
multiple sclerosis-induced constipation, parkinson’s disease-induced constipation, a
functional gastrointestinal tract disorder, gastroesophageal reflux disease, functional
heartburmn, dyspepsia, functional dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic

mntestinal pseudo-obstruction.
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{0078} 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 ail), or they show no detectable concentration of the
compound in serum. Altemnatively, the compounds may: {1} exhibit some detectable
permeabiiity to the laver 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 ¢.5%, or 1%}, but then
are rapidiy cleared in the liver {i.e., hepatic exiraction) via first-pass metabolism; and/or
(1) exhibii some detectable permeability fo the laver of epithelial cells, and more
particularly the epitheliurn of the GI tract, of less than about 20% of the adounistered
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),

{0079] 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 conceniration in the bile and more particularly the epithelium of the biliary tract
and gallbladder of 10 pM, fess than T uM, less than 0.1 uM, less than 0.01 uM or less than
about 0.001 uM.

{00R0] In this regard 11 15 to be still further noted that, as used heren, “substantially
svstenucally non-bioavatlable” generally refers to the mahility to detect a compound 1n the
systemic circulation of an animal or human following an oral dose of the compound. Fora
compound {o be bioavailable, it moust 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 NHE-inhibiting compounds
{e.g., NHE-3, -2 and/or -8 inhibitors) of the present disclosure are believed to act via a
distinct and unigue mechanism, causing the retention of fluid and ions in the Gl tract (and
stimulating fecal excretion) rather than stimulating increased secretion of said fluid and
ions. For example, lubiprostone (Amitiza® Sucarnpo/Takeda) 1s a bicvclic fatty acid
prostaglandin E1 analog that activates the Type 2 Chloride Channel {CIC-2) and increases
chigride-rich fluid secretion from the serosal 1o the mucosal side of the GI tract {see. e.g.,

Pharmacological Reviews for Amitiza®, NDA package). Linaclotide (MD-1100 acetate,
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Microbia/Forest Labs) is a 14 amino acid peptide analogue of an endogenous hormone,
guanvlin, and indivectly activates the Cystic Fibrosis Transmembrane Conductance
Regulator (CFTR) thereby mducing fluid and electrolyte secretion into the G (see, e.g., Lt
et al.. J. Exp. Med., vol. 202 (2003), 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 (I tract processes about 9 liters of flurd and about
800 meq of Na each day, it 15 anticipated that NHE inhibition could permit the removal of
substantial quantities of svstemic fluid and sodivum to resorb edema and resolve CHF

symptoms.

E Substantially Impermeable or Substantially Systemically Non-Bicavailable

MHE-Inhibiting Compounds

{0082] In one aspect, the compounds of the present disclosure are generally

represented by Formula (1)
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and pharmaceutically acceptable salts, prodrugs, solvates, hvdrates, isomers, and

tautomers thereof,
wherein:
Linker is -(CHR )y ¥ -(CH2)i|s-Z-R P (CH2)-Z -,

W is independently, at each occurrence, S{0), C{0), or «(CHz2)m-;

Z.1s independently, at each occurrence, a bond, C(0O), or -C{O)NH-,
Y is mdependently, at each occurrence, O, §, NH, N{Ci-Csalkyl), or -C(OINH-;

Q is a bond, NH, -C(O)NH-, -NHC(O)NH-, -NHC(O)N(CH:)-. or -NHC(O)NH-

(CHRP)Y:mis an integer from 1 to 2:n is an integer from 1 to 4;
r and p are independently, at each oceurrence, integers from 0 to 8;

s 1§ an integer from 0 o 4;
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tis an mteger from O to 4;
i is an integer from O to 2;

R and R? are independently H, Ci-Cealkyl, C2-Cealkenvl, C4-Caevcloalkenyl, Co-
Cealkynyl, Cs-Cscvcloalkyl, heterocyclyl, arvl, heteroary! containing 1-5 heteroatoms
selected from the group consisting of N, 8, P and O, wherein each alkyl. alkenyl,
cycloatkenyl, atkvnvl, cveloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted

with one or more halogen, OH, CN, -NG:, oxo, —-SR”, —-OR”, -NHR’ ~NRR'® -

~SOINRIRY, ~NR3S(O)R?, Cr-Cealkyl, Cr-Ceatkenyl, Cs-Cscycloalkenyl, Co-Csalkynyl,

Ca-Ceeycloalkyl, heterocyelvl, heterocyele, arvl, or heteroaryl ; or

R and R? together with the nitrogen to which thev are attached can form a
heterocyclyl or heteroaryvl containing -5 heteroatorms selected from the group consisting
of N, §, P and O, wherein the heterocyelvl or heteroaryl group is optionally substituted
with one or more halogen, OH, CN, -NO:, oxo, -SR’, ~OR’, -NHR’ ~NR"RY -
S(ORN{R -, —S(O)R?, -C(OR’, -C(OYOR®, -C{OINRRI -NR S(ORRY, —S{OR°,
—S(OINRIRY, =NRIS(O)RY, C1-Coalkyl, Cr-Coalkenyl, Ca-Cseycloatkenyl, Ca-Coalkynyl,
Ca-Caeycloalkyl, heterocyelvl, heterocycle, aryl, or heleroaryl:

R’ and R* are independently halogen, OH, CN, C1-Cealkyl, C1-Csalkoxy, Ci-
Cshaloalkyl, C1-Cehaloalkoxy. or ~C{OINRRY;

R R® R’ and R® are independently H, halogen, OH. CN, -NQO», Ci-Cealkyl, Co-
Cesalkenyl, Ca-Cseveloalkenvl, Ur-Csalkynyl, Cs-Cseycloalkyl, heterocyclyl, aryl,
heteroarv! containing 1-5 heteroatoms selected from the group consisting of N, S, P and (0,
—SR”, —OR’, -NHR’, -NR R, -S{ORN(R -, —S(ORR’, -C{OR’, -C{OYOR”, -
NRIS(O)RM, —8(OIR®, —S(OINRORIO, ~NR3S(O)R®;

RY and R¥ are independently H, C1-Ceatkvl, C2-Cealkenyl, Ca-Cacycloalkenyl, Ca-
Cealkynyl, Cs-Csevcloalkyl, heterocyclyl, arvl, or heteroarvl containing 1-5 heteroators
selected from the group consisting of N, 8§, Pand O

Xisabond, H, N, O, CRURY, CRY C, -NHC(O)NH-, or C3-Cscvelolakyl;

R and R are independenily H, C1-Cealkyl, OH, NH2, CN, or NO»:
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R is independently, at each occurrence, a bond, H, Ci1-Cealkyl, C4-Cscycloalkenyl
, Ca-Cseycloalkyl, heterocyelyl, arvl, or heteroaryl, wherein each cyveloalkenyl, cveloalkyl,
heterocyelyl, aryl, or heteroarvl is optionally substituted with one or more R,

R!* is independently, at each occurrence. H, Ci-Csalkvl, or C1-Cohaloalkyi; or

R 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

J o

Cs-Cs eycloalkyl, or heterocvelyl is optionally substituted with one r more RY; or

R** and R together with the atoms to which they are attached may combine to
form independently, at each occurrence, Csi-Cy cycloalkyl, heterocyclyl, arvi, or heteroaryl
containing 1-5 heteroatoms selected from the group consisting of N, 8, P and O, wherein

each heterocyclyl or heteroaryl is optionally substituted with one or more RY;

REB R RY and R are independently, at each occurrence, H, OH, NHa, or Ci-Cs

atkvl, wherein the alkyl is optionally substituted with one or more R'%; and

R are independently, at each occurrence, H, OH, NHz, oxo, C1-Cealkyl, Ci-

CoHhaloalkyl, Ci-Csalkoxy
provided that:
(I)when X isH, nis 1;
{2) when X is abond. O, or CRYRY nis 2;
3y whennis 3, Xis CR" or N;
(4ywhennis 4 Xis C;
(5} only one of @ or X 15 -NHC(OINH- at the time,

(6} R' and R? together with the nitrogen to which they are attached. cannot form a
pyrrolidinyl;
{7y when R' and R’ are methyl, R* and R* are halogen, and R® and R® are H, Linker
is not :;\WO\VA@M{;
(8) when R! and R? together with the nitrogen to which they are attached form a

piperidinyl, R® and R* are halogen, and R® and R¥ are H, Linker i5 not

‘;(\"’\JO\N/\\OM\:” or

33



WO 2018/129552 PCT/US2018/013020

(9) when R! and R’ together with the nitrogen to which they are attached, form 3-

aminopiperidin-1-vl, R* and R* are halogen, and R®, R®, R, and R® are H, Linker is not
AY
h .
. NOWO /"\/\:’
In an embodiment the NHE-inhibtiing compounds of Formula (I} possess overall

physicochemical properties that render them substantially impermeable or substantially

svstemically non-bioavalable,

in an embodiment, the compound of the mvention has a structure according to

formula T’

o

N

or a pharmaceutically acceptable salt thereof,

wherein:

Linker is -RP-(CHR ' yp-[ Y -(CH2)]s-Z-R B -(CH -7 -;

Xisabond H, N, 0, CRURZ, CRIL C, -NHC(O)NH-, -{CHR*}p- or C3-
Cocyclolakyl;

W 1s independently, al each occurrence, S{O)z, C(O), or {CH2)uw-;

7 15 mdependently, at each occurrence, a bond, C{Q), or -C{(ONH-;

Y is independently, at each occurrence, O, 8, NH, N(Cy-Csalky!), or -C{O)NH-;

Q is a bond, NH, -C(O)NH-, -NHC(O)NH-, -NHC(ON(CH;)-, or -NHC(O)NH-
(CHR;

m is an integer from 1 to 2;

n 1S an integer from 1 to 4;

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

s 1§ an integer from 0 o 4;

tis an integer from 0 to 4;
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115 an integer from 0 to 2;

R!and R are independently H, Ci1-Cealkyl, Co-Coalkenvl, C4-Cacycloalkenyl, Co-
Cealkynyl, Cs-Cscvcloalkyl, heterocyclyl, arvl, heteroary! containing 1-5 heteroatoms
selected from the group consisting of N, 8, P and O, wherein each alkyl. alkenyl,
cycloatkenyl, atkvnvl, cveloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted

with one or more halogen, OH, CN, -NO:, oxo, -SR’, ~OR” -NHR’, ~-NR"R® -

~S{OINRIRY, ~NRIS(O)R®, C1-Csalkyl, C2-Cealkenyl, Cs-Cseycloalkenyl, Co-Csalkynyl,
Ca-Ceeycloalkyl, heterocyelvl, heterocyele, arvl, or heteroaryl ; or

R and R? together with the nitrogen to which thev are attached can form a
heterocyclyl or heteroaryvl containing -5 heteroatorms selected from the group consisting
of N, §, P and O, wherein the heterocyelvl or heteroaryl group is optionally substituted

with one or more halogen, OH, CN, -NO:, oxo, -SR’, ~OR” -NHR’, ~-NR"R® -

~S{OINRIRY ~NRIS(OIR I, C1-Coalkyl, Co-Coalkenyl, Ca-Cseycloalkenyl, Ca-Cealkynyl,
Ca-Cseycloalkyl, heterocyelvl, heterocycle, aryl, or heleroaryl:

R’ and R* are independently halogen, OH, CN, Ci-Cealkyl, C1-Cealkoxy, Ci-
Cshaloalkyl, C1-Cehaloalkoxy, or ~C{GINRR!Y;

R R® R’ and R® are independently H, halogen, OH. CN, -NQO», Ci-Cealkyl, Co-
Cesalkenyl, Ca-Cseveloalkenvl, Ur-Csalkynyl, Cs-Cseycloalkyl, heterocyclyl, aryl,
heteroarv! containing 1-5 heteroatoms selected from the group consisting of N, S, P and (0,
~SRY, ~OR”, -NHR?, —NR R -S(ORNR -, -S(ORR’, ~C(OR’. ~C(OI0OR”, -
NRIS(ORRY ~S(OR?, ~S{OHNRIR!? ~NR¥S(O)R;

R® and R are independently H, C1-Cealkvi, C2-Cealkenvl, Cy4-Cecycloatkenyl, Ca-
Cealkynyl, Cs-Cscveloalkyl, heterocyclyl, arvl, or heteroaryl containing 1-5 heteroatoros

selected from the group consisting of N, S, Pand O
R and R1? are independenily H, Ci-Cealkyl, OH, NHz, N, or NO»;

R} is independently, at each occurrence, a bond, H, Ci-Cealkyl, C4-Creycloalkenyl,
Cs-Csevcloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each cycloalkenyl, eycloalkyl,

heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more RY;

R is independently, at each occurrence, H, Ci-Csalkyl, or C1-Cehaloalkvl; or
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R® and R™ together with the atoms to which they are attached may combine to
form, independently, at each occurrence, 5~ to-6 membered heterocyclvl,, wherein each

C3-Cs cveloalkyl, or heterocyelyl is optionally substituted with one or more R or

R and R™ together with the atoms to which they are attached may combine to
form independently, at each occurrence, U5-Cs cycloalkyl, heterocyclyl, arvl, or heteroarvl
containing 1-5 heteroatorns selected from the group consisting of N, S, P and O, wherein

each heterocyclyl or heteroaryl is optionally substituted with one or more R,

RP, R¥ RY and R® are independently, at each occurrence, H, OH, NH», or Ci-C3

atkyl, wherein the alkyl is optionally substituted with one or more R'; and

R are independently, at each occurrence, H, OH, NH2, oxo, C1-Cealkyl, Ci-

CsHhaloalkyl, Ci-Cealkoxy.

[0083] It is to be noted that, in the many structures 1llustrated herein, all of the vanious
linkages or bonds will not be shown in every instance. However, this should not be viewed
in a limiting sense. Rather, 1t 15 to be understood that the NHE-inhubiting molecule ts
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 vet other embodiments, the polyvalent NHE-inhibiting compound may be in
oligomeric or polvimeric form.  {t s to be noted that the repeat unit in each Forroula (1)
generally encompasses repeating units of various polymeric embodimenis, including
linear, branched and dendritic structures, which may optionally be produced by methods
referred to herem. In each polvmeric, or more general polyvalent, embodiment, 1t 1s {o 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 i1 15 {0 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 -heterocy clyI-{CHRF)p-{ Y-
(CHokds- In another embodiment of the invention, the Linker may be represented by, but

not limited to,
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{0086] In another embodiment, the Linker may represented, without limitation, by

o E \]/\/;;i
O

: CN/\\/O\/’\/L , %,N/“\/Qx/\;i R
) i ,L: )
N S

i R1@V
"‘ P ; (:\ t
\C/N\tf 'C ,’\ ' | T
J O , OF 2

[0087] Insome embodiments, of the invention, R and R? are C1-Cealkyl. In some
embodiments, R} and R? are methyl.

[0088]  Yet in other embodiments of the compounds of Formula I, R! and R? together
with the nitrogen to which they are attached may form a heterocyclyl or heteroaryl
containing 1-5 heterocatoms selected from the group consisting 6f N, S, P and O. In some
embodiments of the compounds of Formula I, the heterocyclyl or heteroarvi formed by R
and R? together with the nitrogen to which they are attached is optionally substituted with
one or more H, halogen, -NRR™, or C1-Cealkyl.

[0089]  In other embodiments of the compounds of Formula I, R! and R? together with
the nitrogen to which they are attached can form a heterocyvcle. In some embodiments of
the compounds of Formula I, the heterocycle formed by R' and R? 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 I, R! and R? together with the nitrogen to
which they are attached may also form a piperidine or piperazine. In further embodiments

of the compounds of Formula §, the piperidine or piperazine is optionally substituted with
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one or more oxo, halogen, ~NR'R®, or C1-Csalkvl. In a particular embodiment, the
piperazine is substituted with methyl.

[0090]  In some embodiments of the compounds of Formula 1, R? and R'Y are Ci-
Csalky!l. In other embodiments, R” and R are methyl. In some embodiments of the
compounds of Formula I, R%is halogen, CN, Ci-Csalkyl, C1-Cealkoxy, Ci1-Cehaloalkyl, or
Ci-Cshaloalkoxy. Tn some embodiments of the compounds of Formula I, R is halogen,
CN, or C1-Cealkyl. In an embodiment, R® is CN. in some embodiments, R*is F, Cf, CN,
or methyl.

{0091} In some embodiments of the compounds of Formula I, R*is halogen or C1-
Csalkyl. In some embodiments of the compounds of Formula I, R*is F, CL, or methyvl. In
an embodiment, R® is CN and R*is Cl.

{0092] In other embodiments of the compounds of Formula I, R7is H, halogen, C1-
Coalkyl, or OR® In vet other embodiments, R is H, F, or methyl,

[0093]  In another embodiment of the invention, R®, R7, and R® are H, halogen, or C1-
Céalkyl. In another embodiment, R® R’ and R® are all H. It has be observed that
compounds of the invention incorporating a halogen or alkyl substituent at RS while R>, R7
and R® are each H exhibit less interaction with cytochrome enzymes. Accordingly, in an
embodiment, R>, R7 and R® are each H and R® is halogen or Cisalkyl. In an embodiment,
R’ R7and R® are each H and R%is F. In an embodiment, R°, R7 and R® are each H and R®
is Me.

[0094] In another embodiment of the compounds of Formula I, Q 1s -NHC(O)NH-. In
a particular embodiment, ¥ is -NHC(OQ)NH- and the Linker is -heterocyclyl-(CHR?)p-[ Y-
(CHz)xls- In aparticular embodiment, G is -NHC{O)YNH-, the Linker 1s -heterocyelyl-
(CHR)p-[Y «(CH )]s~ and u is 0. In a particular embodiment, Q is ~-NHC(O)NH-, the
Linker is -heterocy clyl-(CHR P )p-[Y-(CHa Yo~ uis 0 and nis 2. In a particular
embodiment, Q is -NHC(O)NH-, the Linker is -heterocy clyl-(CHR )= Y -(CH2)efs-, uis O,
nis 2 and X is -(CHR!")p- or Cs-Cosevelolakyl, In another embodiment, Q is a bond.
[0095] Int one embodiment of the compounds of Fornwla I, RP R'® RY and R!* are
all H. In one embodiment of the compounds of Formula I, RY and R are H. In one
embodiment of the compounds of Formula I, R* and R are OH. In vet another
embodiment of the compounds of Formula I, R™ and RV are H and R’ and R'® are OH.
[0096] In one embodiment of the compounds of Formulal, Yis O, ris 2, andsis 1. In
another embodiment, Y 1s O, ris 2, and s 15 2. In some embodiments, s is 0. In some

embodimenis, Z 18 C(O).
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{0097}  In some embodiments of the compounds of Formula I, R is H, C1-Cs alkyl,
heterocyclvl or hetercaryl. In some embodiments of the compounds of Formula §, the
heterocycivl or heteroaryl of RY is optionally substituted with one or more RY. In some
embodiments, R is heterocyclvl optionally substituted with one or more R, In some
embodiments, RY is oxo. In some embodiments of the compounds of Formulal nis 2. In
other ernbodiments of the compounds of Formula |, nis 3 0r 4.

{0098] In one embodiment of the invention, the compounds of Formula I have the

Formulalaorla™

Q

2 {(Ia), or

[0099] In one embodiment of the invention, the compounds of Formula | have the

Formula Ib or Ib:

\
,”/
N

2

5
eg e ay i
E N : 5
=N RS 3 IS\:N\[ Linker }\N
R/ mr 3O H 0/
Ci
2

X

(b},
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Q
Q"

Linker ]\N

OH

"
\‘\;._

2 ),

wherein the ring Het represents R! and R? together with the nitrogen to which they are
attached can form a heterocyclvl or heteroaryl containing 1-5 heteroatoros selected from
the group consisting of N, 8, P and O, wherein the heterocychyl or heteroaryl group is
optionally substituted with one or more halogen, OH, CN, -NO», oxo, -SR”, ~OR?, ~
NHR’, ~NRIRY —S(O1nN(R )2—, —S{ORR’, -C{OIR’, ~C(OYOR’, ~C(ONR R~
NRS(ORRY, —S(O)R?, —S(OINRRY —NRIS(ORY, Ci-Cealkyl, C2-Coalkenyl, Cy-
Useycloalkenyl, Tr-Coalkynyl, Cs-Cseycloalkyl, heterocyclyl, heterocycle, arvi, or

heteroarvl.

[00100]  In one embodiment of the invention, the compounds of Formula I have the

\
)

Formula fc orlc™:

O
- (CHzle~ Z-Res— (Ol gy g
g H/\\7V

H
02 )
2 (¢}, or

_ o\
By 1Y~ (CHa )y Z-Rog(CH ) Ao

A Ho H /

A

2 e,

wherein Het B represents a (3-Cs evcloalkyl, heteroeyclyl, arvl, or heteroaryl containing 1-
5 heteroatoms selected from the group consisting of N, 8, P and O, wherein each

heterocyclyl or heteroaryl is optionally substituted with one or more RY.
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{00101]  In one embodiment of the invention, the compounds of Formula { have the

Formuda Id or 1d:

QO
N2 [(CHRTY ’CHRH)E\N’L\N/\’L
{ Het
H H
/ (id), or

mexane,

N
\
2

$14 O \

M

& T N2 [CHPY s (CHR ™)y
O \ H H

> ),

wherein Het is R'? which represents Cs-Cseycloatkenyl, C3-Cscycloalkyl, heterocvelyl,
aryl, or heteroaryl, wherein each cvcloalkenvi, cvcloalkyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more R,

[00102]  In one embodiment of the invention, the compounds of Formula I have the

Formulafe orle”:

o

R4
E H

Ny Z- [{CHa) Y (CHRH}?J\‘N/L\N

Y Het H o H

R@ \
S

f7
rR7 O

Z {Ie}, or
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wherein the ring Het A represents R! and R? together with the nitrogen to which
they are attached can form a heterocyclyl or heteroary! containing 1-5 heteroatoms selected
from the group consisting of N, §, P and O, wherein the heterocyclvl or hetercaryi group is
optionally substituted with one or more halogen, OH, CN, -NQOz, oxo, -SR’, -OR’, -
NHR?, —-NRR!® —S{(ORN(R p—, —S(OnR”, ~C(OR’, -C{OYOR’, —-C{ONR R -
NRIS{ORR' —S(OWR?, —S{OINROR!? —NRIS(O)R Y, C1-Cealkyl, Co-Coalkenyl, Cs-
Cseveloalkenyl, Cx-Cealkyvuyl, C3-Cecycloalkyl, heterocyclvl, heterocyele, aryl, or
heteroaryl; and
Het is R' which represents Ca-Creycloalkenyl, Cs-Cacveloalkyl, heterocyclyl, arvl, or
heteroarvl, wherein each cycloatkenyl, cycloatkyl, heterocyclyl, arvl, or hetercaryl is
optionally substituted with one or mors R,
[00103]  In one embodiment of the invention, the compounds of Formula I have the

Formula if or If";

O
Linker J\N/U\N N
H H
3 {ID), or
o 1
Linker j\g‘\i’JL;\_jg N
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[00104]  In oneg embodiment of the invention, the compounds of Formula | have the

Formulalg or Ig™:

{Ig}. or

N 35
ENRETN ' W’N\{ Linker ]\

NN R
R (1g").

{00105]  In one embodiment of the invention, the compounds of Formula I have the

Formula Th or Th™:

Linker

Linker

wherein;
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Het represents R® and R together with the atoms to which they are attached forming,

independently, at each occurrence, a 5- to-6 membered heterocyclyl.

[00106]  In oneg embodiment of the invention, the compounds of Formula | have the

Formulalior It

n (i), or

{00107}  In other embodiments, compounds of Formula I include, but are not limited 1o,
1= 2-(2-[2-{(4-]}{15,25)-2-| (3R)-3-Aminopiperidin-1-vi|-4 6-dichloro-2,3-dihy dro-1 /-
mden-1-yljoxy}-3~-methylbenzene)sulfonamido]ethoxylethoxy yethyl-3-[4~([ [ 2-{2-[2-{ (4-
[{{(15,28)-2-{(3R}-3~aminopipernidin -1-vl]-4, 6-dichloro-2 3-dihvdro-1 H-inden-1-vijoxy|-3-

methyibenzenelsulfonamidojethoxy jethoxy)ethyl] carbamovijaminoibutyljurea;

3-{2-2-]2-{ (4~ (18,2832 B E)-3-Aminopiperidin-1-y1i-4,6-dichloro-2 3-dihy dro-1 H-
mden-1-vlloxy}-3-fluorobenzene)sulfonamidolethoxy] ethoxy yethyl}-1-{4-({[ 2-{2-[ 2-](4-
L8, 28)-2-1(3R)-3-anunopiperidin- 1 -vi-4,6-dichioro-2, 3~dihydro-1 H-inden- | ~vijoxy]-3-

fluorobenzenejsulfonamidojethoxy jethoxy jethyljcarbamovijaminojbutyljurea;

3+ 2-(2-|2-{{4-[[{15,25)-2-{ (BR)-3-Aminopiperidin- 1 -y1}-6-chloro-4-methyi-2, 3-dihydro-
P H-mden-1-yloxy fbenzene)sulfonamidolethoxy] ethoxy)ethyl]-1-[4-({{2-(2-{2-[{4-
H(8,25)-2-{(38)-3~aminopipendin-1 -yi}-6~chloro~-4-methy1-2,3-dihy dro-1 H-inden-1-

vijoxylbenzene)sulfonamidojethoxy} ethoxyethvl]carbamovijaminoibutyliurea;
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3+ 2-(2-|2-{{4-[}{15,253-2- (3R)-3- Aminopiperidin- -y 1}-6-chloro-4-cvano-2, 3-dihy dro-
1 H-mden-1-yloxybenzene)sulfonamidoethoxy jethoxyyethyl 1[4~} 2-(2-]2-[ (4~
H(1S8,25)-2-[(3&)-3~aminopipendin-1-yi}-6~-chioro-4-cvano-2,3~-dihy dro- 1 H-inden-1 -

vijoxybenzene) sulfonamidolethoxy lethoxyv yethvljcarbamoyljaminoibutylurea;

3-{2-02-12-1(4-[ (18, 253-2-| (BR)-3- Aminopiperidin-1-y1i-6-chloro-4-methoxy-2 3-dihy dro-
1 H-inden-1-yljoxy |benzene)suifonamidojethoxy fethoxy)ethyl|-1-{4-(1 1 2-(2-{2-{{4~
L8 28)-2-1(3R)-3-anunopipenidin- | ~vi]-6-chloro-4-methoxv-2,3-dihy dro-1 H-inden-1-

vijoxyjbenzene)sulfonamidojethoxy fethoxy yethyljcarbamovijaminobutyiurea;

F-{2-02-[2-{(4-T[(15,28)-2-| (3R}-3-Aminmopi peridin- | -v1]-6-chloro-4-fluore-2,3-dihv dro-
1 H-inden-1-yljoxy |-3-methyibenzene)sulfonamidojethoxy jethoxy yethy H-3-[4-({{ 2-(2-] 2-
[(4-1(18.253-2-[ (3 R)-3-aminopiperidin-1-vi]-6~-chloro~-4-fluoro-2,3-dthydro-1 H-inden-1-

yijoxy}-3-methylbenzene)sulfonamido]ethoxy Jethoxy yethyljcarbamoyijamino)butyljurea;

3-{2-02-12-1(4-[ (18, 253-2-| (BR)-3- Aminopiperidin- 1 -y1i-6-chloro-4-methyi-2 3-dihvdro-
1 H-inden-1-yljoxy |-3-methyibenzeng)sulfonamido] ethoxy jethoxy yethyl}-1-{4-({{2-{2-] 2-
[{4-11(15,25)-2-[{(3R)-3~amunopiperidin-1-yi}-6-chloro-d-methyl-2,3-dihy dro~- 1 H-inden~-1 -

vijoxy]-3-methylbenzenelsulfonamido] ethoxy]ethoxy yethyljcarbamoyljaminobutvl] urea;

3-12-02-]2-[(4-[1(18,283-2-{ (3Ry-3- Amanopiperidin- -y 1}-6-chloro-4-cvano-2 3-dihvdro-
1 H-inden-1-vljoxy |-3-methvibenzene)sulfonamidojethoxy |ethoxy yethyH-1-[4-({{2-(2-] 2-
[(4-11(18.253-2-{ (B R)-3-aminopipentdin-1-vij-6-chloro-4-cvano-2,3-dihvdro-1 H-inden-1-

vlloxy}-3-methylbenzene) sulfonamidojethoxy jethoxyethylicarbamoyvljamino Ybuty urea;

3 2-2-1 2[4~ 8253 2- [ (BR)-3- Aminopiperidin-1 -y 1}-6-chloro-4-methoxy -2, 3-dihy dro-
1 H-inden-1-yljoxy|-3-methyibenzene)sulfonamido] ethoxy jethoxy)ethyl}-1-{4-({{2-(2-| 2-
{(4-1{{15.25)-2-[{3R)-3-aminopiperidin-1-yi}-6-chloro-4-methoxy-2,3-dihy dro-1 H-inden-1 -

yHoxy-3-methylbenzeneysulfonamido]ethoxy Jethoxy)ethyljcarbamoyliaminoe) butyvljurea;

3-12-2-12-1(4-[ (18,2532 -{ (BR)-3-Aminopiperidin- F-y1}-6-chloro-d-methyi-2, 3-dihydro-
H-mden-1-vljoxy]-3-fluoroe benzene)sulfonamdo]ethoxy Jethoxy ethyl]-1-[4-([ 2~(2-~[2-
[(4-11(18,25)-2-[(3R)-3-aminopiperidin- 1-vi}-6-chloro-4-methy -2, 3-dihy dro-1 H-inden-1 -

vlloxy}-3-fluorobenzene)sulfonamido]ethoxy Jethoxy Jethylcarbamoyamino)butyliurea;

3-2-2-12-[¢4-[H1S,283-6-Chloro-2-{ dimethylamino}-4-methyl-2 3~-dihy dro- L H-inden-1 -
vioxvibenzene)sutfonamidojethoxyjethoxy) ethvl]-1-[4-(F[2-(2-]2-[(4-[] (1 5.25)-6-chloro-
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2-(dimethylamino)-4-methyl-2 3-dihydro-1H-mden-1-

vlloxy fhenzene)sulfonamidojethoxy lethoxy yethyljecarbamovifaminoybutyljurea;

3-12-2-12-[¢4-[H(1 5, 283-6-Chloro-4-cy ano-2-{dimethylamino -2, 3~-dihydro~-1 H-inden-1-
vioxvibenzene)sutfonamidojethoxy jethoxy yethyl]-1-14~(}[ 2-(2-[2-[(4-][(1.5,28)-6-chloro-
4-cvano-2-{dimethylamino}-2, 3-dihydro-1H-inden-1-

yijoxyibenzene)sulfonamidojethoxy jethoxy)ethyljcarbamoyl] aminobutyliurea;

3-12-2-12-1(4-[}(15,253-6-Chloro-2-(dimethylamino)-4-(intflooromethy)-2,3~-dihy dro- L -
mden-1-vijoxvlbenzene)sul fonamidojethoxy jethoxviethyil-1-[4-(}[ 2-(2~[ 2-[(4-{[(15.25)-6~
chioro-2-(dimethylamino}-4-{trifluoromethy!}-2,3-dihydro- 1 #-inden-1-

vijoxy fbenzenejsuifonamidofethoxy} ethoxyethyljcarbamoyljaminojbutyijurea;

1= 2-(2-{2-{(4-][{15,25)-6-Chloro-2-{dimethylamino }-4-(trifluoromethoxy -2, 3-dihvdro-
1 H-mden-1-yloxybenzene)sulfonamidoethoxy jethoxyyethyl |-3-[4-(} 1 2-(2-]2-[ (4~
[{{(15,28)-6-chioro-2-(dimethy lamino }-4-(trifluoromethoxy 3-2,3-dihy dro-1 H-inden-1 -

yijoxyibenzene)suifonamidojethoxy] ethoxy jethyljcarbamovijaminobutyljurea;

3-{2-02-] 2| (4~ (18, 28)-6-Chloro-2-(dimethylamino}-4-methoxy -2, 3-dihvdro-1 H-inden-i -
yHoxy Ibenzene)sulfonamidolethoxy jethoxyyethyl]-1-{4-(f[ 2-(2-[ 2-[{4-] [{15.25)-6-chloro-
2-(dirmethvlarnmno)-4-methoxy-2, 3-dihydro- 1 H-inden-1-

vijoxyjbenzene)sulfonamidojethoxy fethoxy yethyljcarbamovijaminobutyiurea;

3-12-(2-[2-1(4-11(15,28)-6-Chloro-2-(dimethylamino}-4-fluoro-2, 3-dihy dro-1 H-inden-1 -
vijoxy|-3-methylbenzeneisulfonamidojethoxy jethoxy ethyl|-1-{4-({{2-{2-| 2-{ (4-]] (15,25}~
6-chloro-2-(dimethylanuno)-4-fluoro-2.3-dihy dro-1 H-inden-1-yljoxy -3~

methyibenzenesulfonamido]ethoxy jethoxy)ethylicarbamoviamino) butyliurea;

3-{2-02-12-1(4-[[(18,253-6-Chloro-2-(dimethylamino }-4-methvi-2 3-dihydro-1 H-inden-1-
yvijoxy-3-methyl benzenejsulfonamidolethoxy jethoxyyethyl]-1-{4-({] 2-{(2-| 2-{ (4-[{ (15,25}~
6~chioro-2-{dimethylamino}-4-methvi-2 3-dibvdro- 1 H-inden- I-vljoxy}-3-

methylbenzenelsulfonamidojethoxyjethoxy)ethvl]carbamoyvijaminoybutyljurea;

3-12-(2-[2-1(4-[[{15,28)-6-Chloro-4-cy ano-2-(dimethylamino}-2, 3-dihydro-1H-inden-1-
vijoxy|-3-methylbenzeneisulfonamidojethoxy jethoxy ethyl|-1-{4-({{2-{2-| 2-{ (4-]] (15,25}~
6-chloro-4-cvano-2-(dimethylamino}-2,3-dihydro- L -inden-1-vijoxy }-3-

methyibenzene)sulfonamidojethoxyjethoxy) ethyvl] carbamovijamino)butyijurea;
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3+ 2-(2-| 2-{{4-[}{1.5,283-6-Chloro-2-(dimethviamino-4-(trifiuoromethy 1)-2 3 -diby dro-1 H-
mden-1-yloxy}-3-methylbenzene)sulfonamido]ethoxyjethoxy yethy - 1-{4-¢([ [ 2-{2-] 2-{ (4~
[1(18,28)-6-chloro-2-(dimethylamino}-4-{trifluoromethvl)-2,3-dihy dro- | H-inden- 1 -

vijoxy}-3-methylbenzene)sulfonamido]ethoxy jethoxy jethvijcarbamoyilanino)butyljurea;

1-12-(2-] 2-{(4-1[(18,25}-6-Chloro-2-(dimethylamino }-4-{trifluoromethoxy }-2, 3-dihydro-
1 H-inden-1-yljoxy |-3-methyibenzene)sulfonamido]ethoxy jethoxyyethvii-3-[4-(]| 2-(2-{ 2~
[{4-11(15,25)-6~chioro-2-(dimethylamino)-4-(trifluoromethoxy)-2, 3-dihvdro~-1 H-inden-1-

vijoxy|-3-methylbenzeneisulfonamido]ethoxy jethoxy)ethvljcarbamovijamino)butyljurea;

3-12-(2-[2-1(4-[[{(15,28)-6-Chloro-2-{dimethylamino}-4-methoxy -2, 3-dihy dro-1 H-inden- 1 -
vijoxy|-3-methylbenzeneisulfonamido] ethoxy jethoxy yethvij-1-{4-({] 2-(2-{2-{{4-[| {1 5,25)-
6-chioro-2-(dimethylamino}-4-methoxy-2,3-dihvdro-1 H-inden-1 ~yHoxy}-3-

methyibenzene)sulfonamidojethoxy jethoxy)ethyl]carbamovijaminoybutyljurea;

3-{2-02-12-1(4-[[(18,257-4,6-Dichloro-2-{dimethylaming)-2, 3-dihy dro-1 H-inden- 1 -yljoxv -
3-methylbenzenelsulfonamdojethoxy jethoxy)ethyli-1-{4-({[2-(2-{2-}{4-]](15.25)-4,6-
dichloro-2-(dimethyiamine)}-2,3-dihydro- 1 H-inden-~1-y1ljoxy|-3-methyl

benzene)sultonamido]ethoxy Jethoxy Jethyljcarbamoyijamino)butytjurea dihy drochloride;

3-12-02-]2-[(4-[ (15,2834, 6~-Dichloro-2-(dimethylanino)-2, 3-dihy dro-1 H-inden-1 yljoxv]-
3-fluorobenzene)sulfonamidojethoxy fethoxy yethyl]-1-{4-(}| 2-(2-{ 2-[(4-{{{15.25)-4,6-
dichloro-2-(dimethviamino}-2,3-dihvdro- 1 H-inden-1-vijoxy}-3-

fluorobenzene)sul fonamido]ethoxy jethoxy Yethyljcarbamovijaminoybutyljurea;

3-12-2-12-1(4-[1(18,25)-6-Chloro-2~(dimethylamino }-4-methyl-2, 3-dihy dro- 1 H-inden-1 -
vijoxy}-3-fluorobenzene)sulfonamidojethoxy |ethoxy yethvi-1-[4-(]|2-(2-[ 2-[{4-}[{1528)-
6-chioro-2-{(dimethylamino}-4-methyi-2, 3-dihy dro-1 H-inden-1-vljoxy §-3-

fluorobenzenelsulfonamido] ethoxyjethoxy jethyl]carbamovijamino}butyljurea;

3-[2-2-2-[(4-}{(15.253-4,6-Dichloro-2-{ (3R)-3-{dimethyviamimo)piperidin-1-vH}-2,3-
dihydro-1H-1nden-1-vljoxyjbenzene)sulfonamidolethoxyjethoxyethyi}~-1-[4-([{2-(2-] 2-
[(4-11(158,25)-4 6-dichloro-2-{(3R}-3-(dimethylamino)piperidin-1-v1}-2.3-dihy dro-14-

mden-1-yloxybenzene)sulfonamidolethoxy Jethoxy jethylcarbamoyfamino ybutyljurea;

3 2-2-12-[¢4-[1(15,283-4, 6-Drichloro-2-[ 3 R-3-(dimethylamino)piperidin-1 -y 1}-2,3-

dihvdro-1H-inden-1~vljoxy|-3-methyibenzene)suifonamido] sthoxyjethoxyjethyll-i-{4-
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{12-(2-| 2-[{4-[[{15,25)-4, 6-dichloro-2-[ (3R)-3-{ dimethylaminopiperidin-1-y1]-2,3~
dihydro-1 H-inden-1-yljoxyv]-3-

methyibenzene)sulfonamidojethoxy jethoxy)ethyl]carbamovijaminoybutyljurea;

3~ 2-2-12-[(4-[1(1 5,254, 6-Dichloro-2-[ (3 R)-3-(dimethylamino)piperidin~-1 -vi}-2,3-
dihvdro-1H-inden-1-vijoxv|-3-fluorobenzene)sulfonamido] ethoxy jethoxy)ethyil-1-{4-
({i2-(2- 2-{(4-[ 1 (18,254 6-dichloro-2-[ (3 1)-3-(dimethy lamino)piperidin-1-vi]-2,3-
dihydro-1H~mden-1-vljoxy}-3-

fluorobenzenejsulfonamidojethoxy lethoxy yethvljcarbamovijaminojbuty!jurea;

3-12-02-[2-1(4-[1(15,28)-6-Chloro-2-{ (3R})-3-(dimethylamino)piperidin-1-vi}-4-methy1-2 3-
dihydro-1H-inden-1-yljoxyv|benzeneisulfonamidojethoxy jethoxy yethy H-1-{4-({{2-(2-] 2-
[{4-1{(18.253-6-chlore-2-[(3R)-3~(dimethylamino)piperidin- 1 -v1}-4-methyl-2, 3-dihy dro-
1H-inden-1-

yijoxyibenzene)sulfonamidojethoxy jethoxy)ethyljcarbamoyijamino jbutvijurea;

3-{2-2-] 2-{ (4~ [(15,253-6-Chloro-2-| (3R}-3-{dimethylaminojpiperidin-1 -vi|-4-methvi-2, 3-
dihydro-1H-inden-1-vlioxy|-3-methyvibenzene)sulfonamidolethoxy Jethoxy yethyl]-1-[4-

([12-(2- 2-[(4-[[(15.28)-6-chloro-2-[ (3R)-3-(dimethylamimo)piperidin- 1 -vli-4-methy1-2,3~
dihydro-1H-inden-1-yljoxy}-3-

methyibenzene)sulfonamidojethoxy jethoxy jethyljcarbamovijaminoybutyljurea;

3+ 2-(2-] 2-{(4-[}{15,283-6-Chloro-2-{ (3R-3-(dimethyilamino)piperidin-1 -y |-4-methyi-2, 3-
dihydro-1H-inden-1-yloxy]-3-fluorobenzenesulfonamidojethoxy lethoxyyethyi]-1-]4-(fi2-
(2-{2-1(4-1](1.5,25)-6-chloro-2-{(3R)-3-{dimethylamino)piperidin-1-y|-4-methyi-2,3-
dihydro-1H-inden-1-vifoxy|-3-

fluorobenzene)sulfonamidojethoxy fethoxy yethyl]carbamoyi jaminoybutyljurea;

3-2-2-12-1(4-[[(15,25}3-4,6-Dichlore-2-(piperazin-1-v1)-2,3~dihy dro- 1 H-inden-1-
vijoxybenzene)suifonanudojethoxy jethoxy Yethyl]-1-[4-(J] 2-(2-[2~[{4-[[{15.25)-4,6-
dichloro-2-(piperazin-1-y13-2,3-dihydro-1H-inden-1-

vijoxy fbenzene)suifonamidojethoxy jethoxy jethyljcarbamovijaminobutyi jurea;

3 2-2-12-[¢4-[1(15,253-4, 6-Drichloro-2-( piperazin-1-y13-2, 3-dihydro-1 H-inden-1-yHoxy ]~
3-methyibenzene)sulfonamidojethoxylethoxy ethy -1 -[4-([[2-(2-[2-[(4-[[(15.25)-4.6-
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dichloro-2-(piperazin-1-y13-2.3-dihydro-1H-mden-1-yljoxy]-3-

methvibenzenesulfonamidolethoxy jethoxy yethyl] carbamoyvljaminoybutyljurea;

3 2-2-12-[¢4-[1(15,253-4, 6-Drichloro-2-( piperazin-1-y1}-2,3~dthy dro- ! H-inden-1-yHoxy ]~
3-fluorobenzene)sutfonamidojethoxy jethoxy yethyij-1-[4~([[2-(2-[2-[(4-][(1.5,25)-4.6-
dichloro-2-(piperazin-1-y1)-2,3-dihydro-1H-inden-1-vljoxy{-3-

fluorobenzenelsulfonamidoethoxy jethoxy jethyl|carbamoyl jamino Youtyjurea:

3-12-2-12-1(4-[}(15,253-6-Chloro-4-methyl-2-(piperazin-1-v1)-2, 3-dihydro-1 H-inden-1-
vijoxybenzene)sulfonanudojethoxy jethoxyethyl]-1-[4-(J[ 2-(2-[2~[{4-][{18.25)-6-chloro-
4-methy-2-(piperazin-1-vi)-2,3-dihydro-1 H-inden-1-

vijoxy fbenzene)suifonamidojethoxy jethoxy jethyljcarbamovijaminobutyi jurea;

3+ 2-(2-| 2-{{4-[}[{15,283-6-Chloro-d-methy - 2-(piperazin-1-y1)-2,3-dihydro-1 H-inden-1-
vlloxy}-3-methylbenzenesulfonamdo]ethoxy Jethoxy yethyl]- 1-{4-({[2-(2-[ 2-[(4-[] (15,25}~
6-chioro-4-methyl-2-(piperazin-1-y13-2,3-dihydro-1 H-inden-1-yHoxy]-3-

methyibenzenelsulfonamidojethoxy jethoxyethyljcarbamoyijaminojbutyljurea;

3-{2-2-]2-{ (4~ }(15,253-6-Chloro-4-methvi-2-{piperazin-1 -vi)-2,3-dihy dro-1 H-inden-1-
yHoxy-3-fluorobenzeng)sulfonamidolethoxy Jethoxyethvi]-1-[4-([2-C-[2-](4-][{1 5,25}~
6~-chioro-4-methyl-2-(piperazin~-1-y1)-2,3-dihvdro-1 A-inden-1~vHoxy|-3-

fluorobenzene)sulfonamidojethoxy jethoxy yethvl]carbamovijaminoibuty!jurea;

3-12-(2-[2-1(4-[[{15,28)-6-Chloro-4-cy ano-2-(dimethylamino}-2, 3-dihydro-1H-inden-1-
vijoxy|-3-flusrobenzene)sulfonamidolethoxy jethoxyethy-1-{4-({{2-(2-] 2-{ (4-}[ (15,25}~
6-chloro-4-cvano-2-(dimethylanino}-2,3-dihy dro-1 H-inden- 1 -vioxy]-3-

fluorobenzene)sulfonamidojethoxy jethoxy)ethyl] carbamovijaminolbutyljurea;

3-{2-02-12-1(4-[ (18, 253-2-| (BR)-3- Aminopiperidin- 1 -y1i-6-chloro-4-methyi-2 3-dihvdro-
1 H-inden-i-yljoxy|-3-fluorobenzene)sulfonamidojethoxy jethoxy yethvi-1-[4-(]| 2-(2-{ 2~
[{4-11(15,25)-2-[{(3R)-3~amunopiperidin-1-yi}-6-chloro-d-methyl-2,3-dihy dro~- 1 H-inden~-1 -

vijoxy]-3-fluorchenzene)sulfonamidolethoxy lethoxy)ethyljcarbamovijamino)butyljurea;

3-12-02-[2-1(4-[1(15,28)-6-Chloro-4-cvano-2-{ (3R)-3-(dimethviaminopiperidin-1-v1}-2,3-
dihydro-1H-iden-1-yljoxyv}-3-methylbenzene)sulfonamido] ethoxyjethoxy jethyl]-1-{4-

{({12-C-2-[(4-[[{1S,25)-6-chloro-4-cy ano-2-[{3R)-3-{dimethylamino)pipendin- 1 -vi}-2,3-
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dihydro-1#H-iden-1-yljoxy}-3-

methyibenrzene)sulfonamido]ethoxy jethoxyethyl]carbamoyi] amimobutyljurea;

3-12-2-12-[¢4-[H(1 5, 283-6-Chloro-4~cy ano-2-[ (3R 3-(dimethylamanopipendin-1-y1}-2,3-
dihydro-1H-inden-1-vljoxv]-3-fluorobenzene)sulfonamidojethoxyiethoxyiethyvi]-1-[4-(Ji 2-
(2-12-1(4-1](1.5,25)-6-chloro-4-cyano-2-[ (3K)-3-(dimethviaminoypiperidin-i -vi{-2 3-
dihydro-1H-inden-1-vijoxy|-3-fluorobenzene)jsutfon

amido]ethoxylethoxy Jethyijcarbamoyl{anino)butyljurea;

3-12-2-]2-[(4-[[(15,28)-6-Chloro-4-cvano-2-{piperazin-1-v1}-2 3-dihy dro-1 H-inden-i-
vijoxy fbenzenejsuifonamidojethoxy fethoxy yethyl]-1-{4-(}{ 2-(2-[ 2-[(4-{[{15.25)-6-chloro-
4-cyano-2Z-(piperazin-1-v1}-2 3-dihvdro-1 H-inden-1-

vlloxy fhenzene)sulfonamidojethoxy lethoxy yethyljecarbamovifaminoybutyljurea;

3 2-2-12-[€4-[H(1 S, 283-6-Chloro-d-cy ano-2-{piperazin-1-y1}-2,3-dithy dro-1 H-inden-1-
vijoxy}-3-methylbenzene)sulfonamido]ethoxy Jethoxy yethvi|-1-{4-({[2-(2-{ 2-{{4-]]{15.28)-
6-chloro-4-cyvano-2-{piperazin-1-vi)-2, 3-dihydro- 1 -inden-1-vijoxy|-3-

methylbenzenelsulfonamidojethoxy lethoxy)ethyl]carbamoyijaminoybutyljurea;

3-12-2-12-1(4-[}(18,253-6-Chloro-4-cyvano-2-{(piperazin- 1 ~y1}-2,3~-dihy dro-1 H-nden-1-
vijoxy-3-fluorobenzens)sulfonamidolethoxy jethoxy)ethy i~ 1-[4-({2-(2-[2-[(4-][{(15.25)-
6-chloro-4-cyano-2-(piperazin-1-yi3}-2, 3-dihydro-1 H-inden-1-yijoxy}-3-

fluorobenzenejsulfonamidojethoxy jethoxy jethyljcarbamovijaminojbutyljurea;

3+ 2-2-H{38)-1-[{4-]](15.25)-4,6-dichioro-2-(dimethylamino)}-2,3-dihydro-1 H-inden-1-
vijoxy}-3-methylbenzene)sulfonvi]pyrrolidin-3-vlimethoxy Jethoxy)ethy1]-1-{4-(J[2-(2-
H3S)-1-[(4-][(18,25)-4, 6-dichloro-2-(dimethyiamine)}-2 3-dihvdro -1 H-inden-1-yljoxy }-3-
methyibenzenelsulfonvl] pvrrolidin-3-yljmethoxy jethoxy)ethylicarbamoyljamino)

butyljurea;

3-12-2-H(BRY-1-[{4-[[(15,28)-4, 6-Dnchloro-2-( dimethylamino -2, 3-dihydro-1 H-inden-1-~
vijoxy]-3-methylbenzenelsulfonyl] pyrrolidin-3-vijmethoxyjethoxy)ethyl]-1-{4-({| 2-(2-
HEBE-1-{(4-][(15,25)-4 6-dichloro-2-(dimethylamino)-2 3-dihvdro-1 H-inden- 1 -vijoxy|-3-
methvibenzene) sulfonvl] pyrrolidin-3-ylmethoxy jethoxy Jethyljcarbamoyl]

aminoybutyljurea;

S0
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341 2-C2-H{{(38)-1-[{4-]](15,25)-6-Chloro-4-cvano-2-{dimethylamino)-2, 3-dihy dro-1 H-inden-
I-yljoxry-3-methyibenzene)sulfonylipyrrolidin-3-yHmethoxy jethoxy)ethyvl]-1-[4-([|2-(2~
HES)-1-[(4-][{15,25)-6-chloro-4~cy ano-2-(dimethviamino)-2,3-dihydro-1 H-inden- 1 -
vijoxy}-3-methylbenzene)sulfonylpyrrolidin-3-vljmethoxy|

ethoxy yethyvljcarbamovijamino)butyljurea;

3-[2-2-[1(3R)-1-{{4-][(1.5.25)-6-Chloro-4-cvano-2-{dimethylamino)-2 3-dihy dro-14-
inden-I~ylosy|-3-methvibenzene)sulforvljpvrrolidin-3-vl} methoxvlethoxyyethyii-1-[4-
(12-C2-HGR-1-[(4-[[(38,25)-6-chloro-4-cvano-2-{dimethylamino}-2, 3-dihy dro-1 H-inden-
I-vlioxy|-3-methvibenzenejsulfonyl] pyrrohidim-3-

vllmethoxy Jethoxy Jethylcarbamoyliamino)butyvljurea;

3[4 B 1-[(4-][(15,25)-4,6-Dhichloro-2-{dimethyvlaming}-2.3-dihy dro-1 H-inden-1 -
vioxv}-3-methyibenzene)sulfonylpyrrolidin-3-yiimethoxyipyridin-2~yhmethyl}-1-{4-
(LH4-{[(3S)-1-[ (4-{(1 5,284, 6-dichloro-2«(dimethviamino}-2, 3-dihv dro- 1 H-inden-1-
yvljoxy|-3-methvibenzenejsulfonyl]pyrrolidin-3-ymethoxy ipyridin-2-

vUmethvljcarbamoyljamimo)butvijurea;

3-[A-BR -4 8,254, 6-Dichloro-2-(dimethyiamine)-2, 3-dihy dro- | H-inden- i -
vijoxy|-3-methylbenzenesulfonyi|pyrrolidin-3-yviimethoxy Jpyridin-2-vyBmethyl-1-{4-
1@-1GR-1-{(4-[](15.254-4,6-dichloro-2-(dimethviamino)}-2, 3-dihy dro- 1 H-inden-1-
yvHoxvi-3-methyibenzene)sulfonvlpyrrolidin-3-viimethoxy jpyridin-2-

vhmethyljcarbamoy!januno)butyijurea;

3-{{4-11(35)-1-[(4-[{(18.25)-6-Chloro-4-cvano-2-{ dimethylamino)-2, 3-dihy dro-1 H-inden-1 -
vijoxy|-3-methyibenzene)sulfonvljpyrrolidin-3-vijmethoxy ipyridin-2-vDmethyl}-1-[4-
(IH4-H(3S)- 1[4 (18, 28)-6-chlgro-4-cyano-2-{ dimethylamine}-2,3-dihydro-1 H-inden-1 -
vloxy|-3-methyibenzenesulfonylpyrrolidin-3-ylimethoxy pyridin-2-

vimethvljcarbamoyl jamino)butyljurea;

3-{(4-H B 1-{E-1(8,25)-6-Chloro-4-cyano-2-{dimethylamino -2, 3-dihydro-1 H-inden-
I-vlioxy|-3-methvibenzene)sulfonyiipyrrolidin-3-viimethoxy fpyridin-2-yDmethylj-1-]4-
([HE-HGRW-[G-[(15,285)-6-chloro-4~cy ano-2-{ dimethvlamine)-2,3-dihvdro- | H-inden-1 -
vijoxv}-3-methyibenzene)sulfonyl|pyirolidin-3-ylimethoxy {pyridin-2-

yhmethyijcarbamoyvl jamino butyljurea;
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3-(2-12-}(38)-3-1{4-{] (1 5,25)-4,6-Dichioro-2-{dimethylamino}-2,3-dihydro-1 H-inden-1-
yvHoxvi-3-methyibenzene) sulfonamidolpyrrolidin-1-vliethoxy jethy}-1-(4-{[(2-{2-{(35)-3-
[(4-]1(15.25)-4 6-dichloro-2-(dimethylaminoe)-2, 3-dihy dro-1 H-inden- 1 -vijoxy ]-3-

methyibenzenelsulfonamidojpyrrolidin-1-vijethoxy| ethvl) carbamoyljaminojbutyurea;

3-(2-12-1(3R)-3-1{4-[[(1.5.28)-4,6-Dichioro-2-(dimethylamino}-2,3-dihy dro-1H-inden-1-
yijoxy-3-methylbenzene)sulfonamideo |pyrrolidin-1-vijethoxy jethyl}-1-(4-[ [ (Z-] 2-[{3R}-3-
[{4-1(15,25)-4,6-dichloro-2-{dimethvilamino)-2,3-dihvdro~-1 H-inden-~1 -vijoxy]-3-

methyvibenzenejsulfonamidolpyrrolidin-1-vljethoxyjethy)carbamovijaminojbutyiiurea;

3-(2-[2-{(38)-3-[{4-][(1.5,25)-6-Chloro-4-cvano-2-{dimethyiamino)-2,3~dihy dro- 1 H-inden-
I-vijoxy |-3-methvibenzenejsulfonamido]pyrrolidin-1-yljethoxy | ethy}-1-(4-[{(2-{2-[{35)-
3-1(4-1{(15,28)-6-chloro-4-¢y ano-2~(dimethylamino)-2,3-dihvdro- 1 H-inden- 1 -v1joxy]-3-

methyibenzene)sulfonamido] pyirohidin-1-vljethoxyjethvicarbamoy! janunojbutyurea;

3-(2-12-1(3R)-3-1{4-1(15.28)-6-Chloro-4-cvano-2-{dimethyiamino}-2, 3-dihy dro- 1 H-inden-
1-vijoxv}-3-methylbenzene)sulfonamido|pyrolidin-T-yljethoxy jethyi)-1-(4-| [(2-| 2-[{3R}-
3-[(4-][{1S,25)-6-chloro-4-cyano-2-(dimethylamino }-2,3-dithydro-1 H-inden-1-y1joxyi-3-

methylbenzene)sulfonamidojpyrrohidin-1-vijethoxy jethvDcarbamovijanunojbuty Durea;

-1~ 2-2-12-[(4-(15.28)-2-[(3R)-3- Aminopiperidin- 1 -yl ]-4,6-dichloro-2 3-dihy dro-1 H-
mden-1-vlioxv|benzene) sulfonamidojethoxy jethoxy)ethyl}-14-1 .2 3-triazol-4-ylmethyi)-
3-(4-H{E-2-2-12-{(4-1{(18.25)-2-{ B R)-3-aminopipendin-1 -vij-4,6-dichloro-2, 3-dihy dro-
P H-mden-1-yloxybenzenejsulfonamidolethoxylethoxy ) ethyl]-1H-1,2, 3-triazol-4-

vimethvicarbamoyljamino|butyiurea;

(2R.38.4R 55)-N' NO-Bis([1-{2-(2-[2-[(4-[[(1.5.28)-2-[(3R)-3-aminopiperidin-1-vi}-4,6-
dichloro-2,3-dihy dro-1/-inden-1-vijoxy {benzene)sulfonamidoiethoxy jethoxy yethvij-1H-

1,2.3-tnazol-4-ylmethyi)-2,3,4,5-tetrahydroxyhexanediamide;

3-1(1-14-[ G- (18.25)-2-[(3R)-3-Aminopiperidin- 1 -v1]-4,6-dichloro-2, 3-dihy dro-1 H-nden-
I-vllosy jbenzene)sulfonanudolbutvl}-14-1,2 3-triazol-4-y Dmethylj-1-{4-([[ (1 -] 4-[{4-
[H(18,25)-2-{(3R)-3-aminopipernidin-1-yij-4 6-dichioro-2, 3-dihydro-1 H-inden- 1 -
vlloxytbenzene)sutfonamidolbutyl]-14-1,2, 3-triazol-4-

vhmethyljcarbamoyijamuno)butyijurea;
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3-{(1-{6-{{4-{{{15,25)-2-[(3R)-3-Aminopiperidin-1-yi}-4, 6-dichloro-2, 3-dihy dro-1 H-inden-
I-yljoxy thenzene)sulfonamidothexyl}-1H-1,2, 3-tnazol-d~-y Dmethyii-1-[4-( [ (1 -[6-[(4~
H(18,25)-2-{(B&)-3~aminopipendin-1-yij-4,6-dichioro-2,3-dithydro-1 H-inden-1 -
vijoxylbenzeneisulfonamidothexyl]-14-1,2 3-inazol-4-

yhmethyijcarbamoyljamino ybutyljurea;

(4R 4aS,88 8aRy-N* NE-Bis(] 1-(4-{4-((18 25)-2-[(3R)-3-aminopiperidin-1-yi}-4,6-dichloro-
2.3-dihvdro-1 H-inden-~1-yvloxyipheny! sulfonanudeibutyl)-154-1,2.3~tnazol-4-ylimethy 1)~

2.2.6 6-tetramethvi-tetrahy dro-{ 1,3 [dioxino| 5.4-d}{ 1,3 |dioxine-4,8-dicarboxamide;

(4R 4a8.88.8aR)-V N3-Bis([1-(6-{4-((18,28)-2-[(3R}-3-amino piperidin-1-yi}-4,6-
dichloro-2,3-dihydro-1H-mden-1-yloxy jphenylsulfonamidothexyl}- 1 /4-1,2,3-triazol-4-
vilmethyl}-2.2,6,6-tetramethy I-tetrahy dro- 1, 3]dioxino] 5.4-d]{ 1,31dioxine-4, 8-

dicarboxamude;

3-{8-H4-[1(1.5.285)-2-{ (3R)-3- Aminopiperidin-1-v1|-4 6-dichloro-2, 3-dihydro-1 H-inden-1-
yvijoxyibenzene)sulfonamidojoctyl]-1-{4-{({ 8-[{(4-{{{15,28)-2-{(3R)-3-aminopiperidin-1-
y1}-4,6-dichloro-2, 3-dihy dro-1 H-inden- I-vljoxvbenzene)

sulfonamido]octyljcarbamovDaminojbutyvijurea;

3-[8-H4-[[(18,25)-2-{ (BR)-3-Amunopipendin-1-vi}-4,6-dichlore-2, 3~dihy dro-1 H-inden-1-
vijoxy-3-methylbenzene) sulfonamido]octylj-1-[4-[({8-[(4-{{(18,258)-2-[{3R}-3-
amimopipertdin-1-vij-4,6-dichloro-2, 3-dihy dro-1/-inden- 1 -vljoxy {-3-

methyibenzene)sulfonamido]octyljcarbamoyDamine]butyljurea;

3-[8-H(4-][(1.5,28)-4,6-Dichloro-2-(dimethylanine)-2, 3-dihydro-1 H-inden- 1 -
vijoxylbenzene)sulfonamidojoctyl] -1-14-[{(18-]{(4-[1(18,25)-4, 6-dichloro-2-
(dimethylamino}-2,3-dihydro-1H-inden-1-vijoxy {benzene)

sulfonamidoloctyljcarbamoyBaminojbutylurea;

3-18-H{4-[(15,25)-4,6-Dnchloro-2-{dimethylamino -2, 3-dihydro-1 H-inden-1-yljoxy -3~
methylbenzenelsulfonamidojoctyl}-1-{4-[ (] 8-[(4-{{(15,25)-4,6-dichioro-2-
{dimethylamino)-2, 3~-dihydro-1 H-inden-1-vljoxy |-3-methyibenzene)

sulfonamudojoctyljcarbamoyliamino jbutyljurea;

3-2-2-12-[¢4-[H(15,253-4, 6-Drichlore-2-[ 2 R3-2-methy piperidin-1-y1]-2.3-dihy dro-1 H-
mden-1-yljoxylbenzene)sulfonamidojethoxyjethoxy yethyl]- i~ [4-([| 2-(2-[ 2-[(4-][(15,25)-
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4,6-dichloro-2-{(2R)-2-methyipiperidin-1-v1]-2,3-dihy dro- 1 H-inden-1-

vlloxy thenzene)sutfonamido]ethoxy jethoxy jethyl] carbamoyljamino}butyljurea;

3 2-2-]2-1¢4-[1(15,253-4, 6-Drichlore-2-[{25)-2-methy Ipiperidin- 1 ~v1}-2,3~diby dro- 1 H-
mden-1-yljoxylbenzene)sulfonamidojethoxyjethoxy yethyl]- i~ [4-([| 2-(2-[ 2-[(4-][(15,25)-
4, 6-dichloro-2-{{25)-2-methylpipendin-1-vi}-2,3-dihydro-1 H-inden-1-

yijoxyibenzene)sulfonamido] ethoxy jethoxy jethyljcarbamoyvijaminobutyljurea;

3-]2-2-12-1(4-[ (15,253 2-[ 2-Azabicyclof 2. 2.1 Theptan-2~v1]-4,6-dichloro-2, 3-dihvdro- 1 -
mden-1-viloxvlbenzene)sulfonanudo] sthoxy jethoxy)ethyl]- 1 -[4-(J{2-C2-[2-[(4-][{15,25)-
2-{2-azabicyclo]2.2.1 theptan-2-y1}-4,6-dichlorp-2, 3-dihvdro-1 H-inden- 1 -

vijoxy fbenzene)suifonamidojethoxy jethoxy jethyljcarbamovijaminobutyi jurea;

B 2-(2-2-{(4-[[{15,25)-2-| 2-Azabicyclo] 2.2 2joctan-2-y1|-4,6-dichloro-2, 3-dihy dro-1 H-
mden-1-yloxy tbenzene)sulfonamidolethoxy Jethoxy sethy1]-3-[4-(}[ 2-(2-[ 2-[(4-][{1 5,25)-2~
{2-azabicycio|2.2.2joctan-2-vi|-4,6-dichloro-2.3-dihy dro-1 H-inden-1-

yijoxyibenzene)sulfonamidojethoxy jethoxy)ethyljcarbamoyijamino jbutvijurea;

3-{2-2-]2-{ (4~ [(15,28}-2-| B-azabicyclo} 3.2. 1 joctan-8-vii-4,6-dichioro-2, 3-dihy dro-1 H-
mden-1-vlloxybenzenesul fonamidofethoxy fethoxy)ethyl]-1-14-(J{ 2-(2-[ 2-[(4-]{(15.25}-2~
[8-azabicvelo][3.2. 1 octan-8-vi]-4,6-dichloro-2,3~dihy dro- 1 H-mden-1-

vijoxyjbenzene)sulfonamidojethoxy fethoxy yethyljcarbamovijaminobutyiurea;

1-{2-02-[2-{(4-T[{15,28)-2-|9-Azabicyclo[3.3.1 [nonan-9-vi|-4 6-dichloro-2 3-dihy dro-14-
inden-1-vijoxy jbenzene)sulfonamido] ethoxy jethoxy)ethyl}-3-{4-(}{2-(2-[ 2-{{4-{|{15.25}-
2-{9-azabicyclof3.3.1] nonan-9-vi}-4,6-dichloro-2 3-~dihydro~-1 H-inden- 1 -

vijoxylbenzene)sulfonamidojethoxy lethoxy Jethylcarbamovijamingo yhutvijurea;

3-{2-02-]2-1(4-[[(18,257-4,6-Dichloro-2-(d-methy ipiperazin-1-vi)-2,3-dihydro-1 H-inden-1 -
yvijoxyibenzene)sulfonamidojethoxy jethoxy)ethyl]-1-{4-(}| 2-(2-{2-{4-][(15.25)-4,6-
dichloro-2-(4-methylpiperazin-1-vi}-2,3-dithydro- 1 H-inden-1-

vijoxybenzene)sulfonanudojethoxy jethoxyethyl]carbamoyijaninobutyiurea;

3-12-(2-[2-1(4-[[{15,28)-4 6-Dnchloro-2-(4-methy Ipiperazin-1-y1}-2, 3-dihy dro-1 H-inden-1-
vijoxy|-3-methylbenzeneisulfonamidojethoxy jethoxy ethyl|-1-{4-({{2-{2-| 2-{ (4-]] (15,25}~
4,6-dichloro-2-(4-methvipiperazin- 1-v1)-2, 3-dihydro- 1. H-inden- L -vljoxy |-3-

methyibenzene)sulfonamidojethoxy jethoxy)ethyl]carbamovijaminoybutyljurea;
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3+ 2-(2-|2-{{4-[}[{15,25)-2-{4-Acetylpiperazin-1-v1}-4,6-dichiors-2, 3-dihvdro-1 H-inden-1 -
vlloxy thenrene)sulfonamidojethoxy lethoxy dethyl |- 1-[4-(| 2-(2-[ 2-[(4-][{ 1.5, 28)-2-(4~
acetylpiperazin-1-vi)~4,6-dichloro-2,3~-dihy dro- L H-inden-1-

vijoxylbenzene)sulfonamidojethoxy lethoxy Jethylcarbamovijamingo yhutvijurea;

3-{2-02-12-1(4-[[(18,257-2-(4-AcetyIpiperazin-1-vi}-4,6-dichioro-2, 3-dihydro-1 H-inden- 1 -
yvijoxy-3-methylbenzene)sulfonamide jethoxy jethoxy yethvi |- 1-]4-({{ 2-(2-{2-{{(4-[] {(15,25})-
2-(4-acetylpiperazin-1-y1)-4,6-dichioro-2,3-dithydro-1 H-inden-1-y1ljoxv}-3-

methyvibenzene)sulfonamidojethoxy jethoxy yethvl]carbamovijaminotbutyljurea;

4-1(15,25)-4.6-dichloro-1-{4-[(2-{2-[ 2-([14-(}[ 2~(2-{2-[{4-[[(1 5.28)-4,6-dichloro-2-{ 4~
{dimethylcarbamoylipiperazin-1-vi{-2,3-dihvdro- 1 H-inden-1-v1joxvibenzene}
sulfonamudolethoxy Jethoxyethylicarbamoyljamino)ybuiyljcarbamoyHaminojethoxy fethox
v lethy Dsulfamovlphenoxy }-2.3-dthy dro- 1 H-inden-2-y1}-V, N-dimethyipiperazine- 1 -

carboxamide;

4-[(15,28)-4,6-dichioro-1-{4-[(2-] 2-{ 2-({{4-(}[2-(2-[ 2-{ (4-[ [(15,25)-4 .6-dichloro-2-]4-
(dimethyicarbamoypiperazin-1-y1]-2,3-dihydro-1 H-inden-1-y1ljoxv]-3-
methyibenzenelsulfonamido]ethoxviethoxy)ethvlicarbamoyljamino)butyljcarbamovljamin
oethoxy lethoxy lethyDisulfamoyi|-2-methy iphenoxy|-2, 3~-dihvdro-1 H-inden-2-y1i-N V-

dimethylpiperazine-1-carboxamide;

3+ 2-(2-]2-{(4-[[{15,25})-4, 6-Dnchlore-2-{ (3R)-3-| methy Hpropan-2-y Damino | piperidin-1-
v1}-2,3-dthydro-1H-inden-1-yl]oxy |benzene) sulfonamidoiethoxy lethoxyyethyi-1-4-(fi2-
(2-12-1(4-1](1.5,25)-4 6-dichioro-2-{ (3R)-3-| methyvi{propan-2-yyanino | piperidin- 1-vi}-2 3-
dihydro-1H-inden-1-viioxy [benzene)sul fonamidojethoxy jethoxy jethvi}

carbamoylaminobutyilorea;

3] 2-2-12-1(4-[F(18,253- 2| (BR)-3-Aminopiperidin- T -v1}-4,6-dichloro-2 3-dihy dro~-1 H-
mden-1-vijoxv]-3.5-dimethyv] benzene)sulfonamido]ethoxy jethoxy yethy]-1-[4~([| 2-(2-]2-
[(4-11(18,25}-2-[(3R)-3-aminopiperidin- 1 -vi}-4,6-dichloro-2 3-dihy dro-1 H-inden-1-
vijoxy|-3.5-

dimethylbenzene)sulfonamidolethoxy jethoxv)ethyl]carbamovijamino)butyljurea;

hydrochloride;
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1= 2-(2-{2-{(3-][{15,25)-4,6-dichloro-2-{dimethylamino }-2, 3-dihydro-1 H-inden-1-yljoxy |-
2, 4-dimethylbenzene)sul{fonamido]ethoxy Jethoxy) ethyl-3-14-({12-(2-12-[{(4-[[(15.25)-4 6~
dichloro-2-(dimethyviamine)-2,3~dihvdro~- L H-inden-1-vljoxy]-3,5-

dimethyibenzenejsulfonamidolethoxy jethoxy Yethyljcarbamoyijaminolbutyljurea;

3-12-02-12-1(4-[ (18, 250-2-{ (BR)-3-Aminopiperidin-1-yli-4_6-dichloro-2 3-dithy dro-1H-
inden-1-vijoxy}-2.5-dimethylbenzene) sulfonamidojethoxy jethoxy yethyl]-1-{4-(}| 2-{2-| 2-
[{(4-11(158,25)-2~-[(3R)-3~-aminopipendin- | -vi}-4,6-dichloro-2 3-dihy dro- 1 H-inden-1 -
vijoxy}-2,5-dimethylbenzeneisulfonamidojethoxyjethoxy yethyl]

carbamoyljamino)butyijurea;

3+ 2-(2-|2-{{4-[[{15,25}-4, 6-Dnchloro-2-(dimethviamino -2, 3-dihy dro-1 H-inden-1 -y ljoxv -
2,5-dimethylbenzenesul fonamidojethoxy Jethoxy yethy - 1-[4-({[2-2-[ 2-[(4-][{15,25)-4,6~
dichloro-2-(dimethyviamine)-2,3~dihvdro~- L H-inden-1-vljoxy]-2,5-

dimethyibenzenejsulfonamidojethoxy | ethoxyethyljcarbamovijaminojbutyljurea;

1-{2-{2-| 2-{(4-] | (15,283 2-| (BR)-3-Amunopiperidin-1-y1]-4,6-dichloro-2,3-dihy dro-1 H-
mden-1-vloxy]-3-fluorc-S-methylbenzene)sul fonamido]ethoxy Jethoxy yethyl}-3-[4-({[ 2-(2-
[2-[(4-][(15,25)-2-[(3R)-3~aminopiperidin-1-yl]-4.6-dichloro-2,3-dithy dro-1 H-inden-1-
vijoxy}-3-fluoro-5-

methyibenzene)sulfonamidojethoxy jethoxy jethyl|carbamovijaminoybutyljurea;

hydrochlonde;

- 2-2-12-]€4-[1{15,253-4, 6-Dnchloro-2-(dimethylamino)-2, 3-dihy dro- 1 H-anden-T-vlioxy }-
3-fluoro-5-methvibenzene)sulfonamido|ethoxy jethoxy Yethyi|-3-{4-(1{2-(2-{ 2-1{(4-][(15.28)-
4, 6-dichloro-2-{dimethylamino}-2,3-dihydro-1 H-inden-1-yljoxy}-3-fluoro-5-

methylbenzenelsulfonamidojethoxy lethoxy)ethyl]carbamoyijaminoybutyljurea;

3] 2-2-12-1(4-[F(18,253- 2| (BR)-3-Aminopiperidin- T -v1}-4,6-dichloro-2 3-dihy dro~-1 H-
mden-1-vijoxv]-3,5-diflucrobenzene) sulfonamidolsthoxy lethoxy ethylf-1-[4-({[ 2~(2-[ 2-
[(4-11(18,25}-2-[(3R)-3-aminopiperidin- 1 -vi}-4,6-dichloro-2 3-dihy dro-1 H-inden-1-
vijoxy|-3,5-diftusrobenzene)sulfonamidojethoxy jethoxy yethyHcarbamovi]

aminoybutyljurea;

4-{J(15.25)-4 6-dichioro-2-(dimethylanuno}-2, 3-dihy dro- 1 H-inden-1 -y oxy }-N-[26-(j4-
([{18,28)-4,6-dichloro-2-(dimethylamino}-2, 3-dihy dro-1 H-inden-1-vijoxv-3,5-
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difluorophenyljsulfonamido)}-10,17-dioxo-3.6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosyl}-3,5-difluorobenzenesulfonamide;

3 2-2-12-[€4-[H1 8,285 2 (BR)-3-Aminoptperidin-T-y1i-4,6-dichloro-2, 3-dithy dro- 1 H-
mden-1-yljoxy}-5-fluoro-2-methylbenzene)sulfonanudojethoxyethoxy)ethyl}-1-[4-({[2-(2-
[2-1(4-][(15.28)-2-[(3R)-3-aminopiperidin-1-y1]-4,6-dichloro-2,3-dihv dro- 1 H-inden-1-
yijoxyj-5-fluoro-2-

methylbenzenelsulfonamidojethoxyjethoxy)ethvl]carbamoyvijaminoybutyljurea;

3-12-02-]2-[(4-[ (15,2834, 6~-Dichloro-2-(dimethylanino)-2, 3-dihy dro-1 H-inden-1 yljoxv]-
5-fluoro-2-methvibenzene)sulfonamido|ethoxy lethoxy Yethyl}-1-{4-({{2-(2-[ 2-1(4-][(18.25}-
4,6-dichloro-2-{dimethylamino}-2,3-dihy dro-1 H-inden-1-vijoxy |-5-fhioro-2-

methyibenzene)sul{fonamido]ethoxy] ethoxyjethyljcarbamoyljamimobutyljurea;

3-12-(2-[2-[¢4-[[(15.28)-2-[ (BR)-3-Aminopiperidin- -y 1]-4,6-dichloro-2, 3-dithy dro-1H-
inden-1-vlHoxy}-2-fluoro-5-methylbenzene)sulfonamidojethoxy jethoxy yethy i}-1-{4-({[ 2-(2-
{2-[{4-[1(15.28)-2-[(BR)-3-aminopiperidin-1-y1]-4,6-dichloro-2,3-dthy dro-1 H-mden-1-
yvljosy}-2-fluoro-5-

methylbenzenelsulfonamidojethoxyjethoxy)ethvl]carbamoyvijaminoybutyljurea;

3-12-02-]2-[(4-[ (15,2834, 6~-Dichloro-2-(dimethylanino)-2, 3-dihy dro-1 H-inden-1 yljoxv]-
2-fluoro-3-methylibenzenesulfonamidolethoxy |ethoxyethyl]-1-{4-({{2-(2-[ 2-{(4-][(18.25}-
4,6-dichloro-2-{dimethylamino}-2,3-dihy dro-1 H-inden-1-vijoxy |-2-fhuoro-5-

methyibenrzene)sulfonamido]ethoxy lethoxyethyl]carbamovijamino)butyljurea;

1-2-12-1 (35)-3-[(4-][(1 8,254, 6~-Dnchloro-2-(dimethviamino)-2,3-dihvdro-1 A-inden- | -
vijoxv}-3-methyibenzene)sulfonamido|-2-oxopyrrolidin-1-yijethoxy jethy }-3-(4-{{{2-{ 2~
{(35)-3-[{4-1{(15.25}-4,6-dichloro-2-(dimethylamino)-2, 3-dihydro-1 H-inden-1-vijoxy |-3-
methylbenzenelsulfonamido}-2~oxopyrrolidin-1 -

vlethoxy lethyDcarbamoyjamanolbutyBurea;

-2~ 2-1(383-3-[(4-[[(1 5,25)-6-Chloro-4-cy ano-2-(dimethy lamino -2, 3~dihy dro- | H-inden-
I-viloxv|-3-methyvibenzenejsulfonamidol-2-oxopyrrolidin-1-vijethoxy jethv-3-(4-{{(2-[ 2-
[(38¥-3-[(4-]]{15,28)-6~chloro~-4~-cyvano-2-{dimethyvlamine -2, 3-dihy dro-1 H-inden-1 -
vloxv]-3-methylbenzene)sulfonamudol-2-oxopyrrolidin-1-

vijethoxylethylicarbamoyljaminojbutyhurea;
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34 2-CZ-HO3 -1 -1(4-[1(15,25)-2-[ (3 3-3- Aminopiperidin-1-y1]-4.6-dichloro-2 3-dihydro-
P H-mden-1-yloxy jbenzenejsulfonyljpyrrolidin-3-yoxy lethoxyiethyt]-1-]4-(|2-(2~
HEE-E-18.25)-2-[(3R)-3~aminopiperidin-1~y1]-4 6-dichloro-2,3-dthydro-1 H-inden-

I-vioxy}benzenelsulfonyljpyrrolidin-3-yijoxy lethoxyethvl|carbamovijaminobutyljurea;

3-{2-02-1(38-1-[(4-{{(15,28)-2-{(3R)-3-Aminopiperidin- 1-v1]-4,6-dichloro-2, 3-dihy dro-
1 H-inden-1-yljoxy| benzenejsuifonyljpyvrrolidin-3-yHoxy jethoxy jethyi-1-{4-({ 2-(2-
HGRS-1-[E-1S28)-2- [ (3R)-3-aminopipertdin-1 -vi}-4,6-dichlore-2, 3~-dihy dro- L H-mden-

I-viloxv|benzene)sulfonyljpyrrolidin-3-vljoxy lethoxy)ethyl|carbamoyiiaminoybutvijurea;

3-12-12-({1-{{4-H (15, 28)-2-[(3R)-3- Aminopipentdin-1-vii-4 6-dichloro-2, 3-dihydro-15-
inden-1-vijoxy [benzenejsutfonyl}piperidin-d-vijoxy Jethoxy jethyl}-1-[4-{{({ 2-] 2-(] 1 -| (4~
[[(18.25)-2-{(3R)-3-aminopiperidin-1-y1]-4,6-dichioro-2,3-dithy dro- L H-inden-1 -

vijoxy}benzene)sulfonyljpiperidin-4-y1ljoxyethoxyjethvljcarbamoyDaminobutvljurea;

1-(2-1 2-1{253-2-[(4-{(18,28)-2-1 (3R}-3- Aminopiperidin-1-v1]-4,6-dichloro-2,3-dihv dro-

1 H-inden-i-yljoxy |benzene)suifonamido jpropoxy jethoxy jethy 13-3-(4-{{{2-[ 2-{{25-2-{(4-
[{(18,28)-2-[(3R}-3-aminopiperidin-1-v1}-4,6~-dichloro-2 3-dihv dro- 1 H-inden-1 -
vijoxybenzene)sulfonanudojpropoxy Jethoxy lethyDearbamoyljamino]butyDurea;
hydrochlonde;

3-(2-12-[(2K-2-1(4-[[ (1 8,25)-2-[(3H}-3-Aminopiperidin- 1-vl}-4,6-dichloro-2 3-dihy dro-
1 H-inden-1-yljoxy benzenejsulfonamidojpropoxy jethoxy jethy - 1-{4-{] (2-{ 2-[(2R)-2-{ (4~
[[(18.25)-2-{(3R)-3-aminopiperidin-1-y1]-4,6-dichioro-2,3-dithy dro- L H-inden-1 -

vijoxylbenzenesulfonamidojpropoxy |ethoxy lethylicarbamoyvijaminobutylyurea;

3-(2-12-1(253-2-H4-{{(1 §,28)-2-{(3R}-3~-Aminopiperidin-1-v1}-4,6-dichlore-2, 3-dihv dro-

1 H-inden-1-yljoxy [benzene)sulfonamidof-3-methytbutoxy jethoxy jethy 1}-1-(4-{{{2-[ 2-
[{(28)-2-[{4-]{(18.28)-2-| BR)-3-aminopiperidin- I -vi}-4,6-dichloro-2, 3-dihy dro- 1 H-inden-
I-vljoxy jbenzene) sulfonamidof-3-

methyibutoxy Jethoxy jethyDearbamoy! jamino | butvlurea dihvdrochloride;

3-(2-12-[(2K-2-1(4-[[ (1 8,25)-2-[(3H}-3-Aminopiperidin- 1-vl}-4,6-dichloro-2 3-dihy dro-
P H-mden-1-yloxy fbenzene)sulfonamido}-3-methylbutoxy lethoxy fethy - 1-(4-{[ (2] 2~

[(ZRY-2-[{4-[1(18,25)-2-[(BR)-3~-aminopipenidin-1 -y 1|4 6-dichloro-2,3-dihydro-1 H-inden-
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i-vijoxy jbenzenejsulfonamido}-3-

methyvibutoxy lethoxy Jethy Dearbamoyamimo [butyhurea;

[ 2-2-[2-]€4-[H1S,283-2- [ (BRy-3-Amimopiperidin-T-yli-4,6-dichloro-2, 3-dihy dro- 1 H-
mden-1-yljoxylbenzeng)sulfonamido}-2-methvipropoxy jethoxy)ethvl}-3-[4~([{2-(2-] 2-{ (4~
[{{(15,28)-2-{(3R}-3~-aminopipernidin-1-yi{-4 6-dichioro-2, 3-dihydro-1H-inden-1-
yijoxylbenzene)sulfonamidof-2-

methylpropoxy lethoxy jethyl]carbamoviamino)butyljurea; hvdrochloride;

F-{2-02-]2-[(4-[[(15,28)-2-[ (3R)-3~-Amanopipenidin-  -v1i-4,6~dichloro-2,3-dithv dro~1 A~
mden-1-vlioxv|-2-methoxvbenzenesulfonamidojethoxy jethoxy)ethyl}-3-|4-({{2-(2-] 2-{ (4~
[1(15.25)-2-{ 3R)-3-aminopipendin-1-vij-4 6-dichioro-2,3-dihy dro-1 H-inden-1-vijoxy |-2-

methoxybenzene)sulfonamidolethoxy jethoxyjethyljcarbamoy!Jaminojbutvljurea;

3 2-2-12-[€4-[H1 8,285 2 (BR)-3-Aminoptperidin-T-y1i-4,6-dichloro-2, 3-dithy dro- 1 H-
inden-1-vlioxy}-2-methyibenzene)sulfonamidolethoxy jethoxy yethvl{-1-{4-([| 2-(2-{2-{{4-
{(15,285)-2-{(3R}-3~-aminopiperidin-1-vij-4,6-dichioro-2, 3-dihvdro-1 H-inden-1-yijoxy -2~

methylbenzenelsulfonamido]ethoxy jethoxy)ethyljcarbamoyl] amino}butyljurea;

§-12-2-[2-1(4-]1 (15,282  (BR)-3-Amumnopiperidin-1-v1]-4,6-dichloro-2,3-dihy dro-1 A~
mden-1-vijoxv]-2-flucrobenzene)suifonanudolethoxy lethoxy Yethy1}-3-[4-(1] 2-(2-[ 2-[(4-
[H(18,25)-2-{(3R)-3-aminopipernidin-1-vii-4 6-dichioro-2, 3-dihydro-1 H-inden- 1 -vijoxy|-2-

fluorobenzenejsulfonamidojethoxy jethoxy jethyljcarbamovijaminojbutyljurea;

4-J(15.25)-2-{(#)-3- Aminopiperidin-1-y}-4,6-dichloro-2, 3-dihv dro- 1 H-inden-1-vljoxy}-
N-P2O-([4-(J(1.5,28)-2~-[(R)-3-amumopiperidin- i -v1]-4,6~dichloro-2,3-dihy dro~- | H-inden-i -
vijoxy}-2-chlorophenyl}suifonamido}-10,17-dioxo-3,6.21 24-tetraoxa-9,11,16,1 8-

tetraazahexacosyi]-2-chlorobenzenesulfonamide;

4-({{15,25)-4, 6-Dichloro-2-(piperazin-1-y1-2.3-dihy dro-1H-inden-1 -y Hoxy }-N-{{ 7} 1-(20-
{R-3-(J4-([(1 5,284, 6-dichloro-2-{ piperazin-1-y1}-2.3-dihy dro-1 H-inden-1-yHoxy -3~
fluorophenylsulfonamidojpyrrolidin-1-v1]-7, 14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosy Dpyrrolidin-3-yi|-3-flucrobenzenesulfonanide; tetraltriflucroacetate);

4-(1(15.25)-4,6-Dichloro-2-{piperazin-1-vi}-2,3-dihy dro- 1 -inden-1-vHoxy )-N-{(S¥-1-{20-
1(S3-3-([4-(J(15,25)-4, 6-dichlore-2-{piperazin- 1-y1}-2,3~dihy dro- L -inden- 1 -y Hoxy }-3-
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fluorophenviisulfonamido)pvrrolidin-1-y1]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyDpy rrolidin-3-vi-3-fluorobenzenesulfonamide; tetra{influoroacetate);

4-(1(15,25)-6-Chloro-4-cyano-2-{piperazin-1-y1}-2, 3-dihy dro- 1 H-nden- 1 -vlfoxy }-N-[(S)-
1-20-HS)-3-(4-([{1 5.25)-6~-chloro-4-cy ano-2-(piperazin-1-v1}-2,3-dihydro- 1 H-inden- 1 -

vijoxvphenylsulfonamido)pyrrolidin-1-y1{-7,14-dioxo-3,18-dioxa~6,8,13,15-

tetraazaicosy Hpvrrolidin-3-yl}benzenesulfonamide; tetra(triffuoroacetaie);

4-(1(1.5,25)-6-Chloro-d-cy ano-2-(piperazin~-1 -y 1}-2,3-dihydro~-1 H-inden-1 -y Hoxy - N-{{ R}~
-20-[{R)-3-(J4~([{15.25)-6~chloro~4-cy ano-2~(piperazin- 1-v1}-2, 3-dihy dro-1 H-inden- 1 -

yvloxy)phenyHsulfonamidojpyrrolidin-1-y1]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyhpyrrolidin-3-vijbenzenesuifonamide; tetra{influoroacetate};

4-(1(15.25)-6-Chloro-4-cvano-2-{piperazin-1-vi}-2,3-dihy dro-1 H-inden-1 -vijoxy }-N-{{#}-
F-(20-[(R)-3-[{4-({ (1 5.28)-6-chloro-4-cy ano-2-(piperazin~-1-y1}-2,3-dihydro~-1 H-inden-1 -
vijoxv}-3-fluorophenylisulfonamide)pyrrolidin-1-v1}-7. 14-dioxo-3, 1 8~-dioxa-6,8,13,1 5-

tetraazaicosyljpvrrolidin-3-ylj-3-fluorobenzenesulfonamide; tetra{trifiuoroacatate);

4-({{15,28)-6-Chloro-d-cyano-2-(piperazin-1-y13-2,3-dihydro- 1 H-inden-1-yHoxy }-N-{{5)-
§-€20-H(8)-3-[(4-([(15,28)-6-chlorp-d-cy ano-2~{piperazin-1-y1}-2,3-dihvdro-1 H-inden-~1-
vloxy)-3-fluorophenysulfonanude)pyrrolidin- 1 -v1}-7, 14~-dioxo-3, 1 8-dioxa-6,8,1 3,1 5-

tetraazaicosy Dpyrrolidin-3-yi|-3-flucrobenzenesulfonanide; tetraltriflucroacetate);

4-(1(15.25)-4 6-Dichloro-2-{dimethylamino)-2 3-dihydro- 1 H-inden- 1 -y ljoxy }-N-[(5)- 1 -
(20-1(S)-3-([4-(J{15,25)-4, 6-dichloro-2-{dimethyiamino }-2.3-dihy dro-1 H-inden-1-yHoxy }-
3-fluorophenylisulfonamido)pyrrohidin-1-y1}-7,14-dioxo-3,18-dioxa~6,8,13,1 5~

tetraazaicosylpyrrolidin-3-v13-3-fluorobenzenesulfonamide; fetra(trifiucroacetate);

4-({{15,28)-4,6-Dichloro-2-(dimethviamino}-2 3-dihvdro-1H-inden-1-vijoxy }-N-[(})-1-
(20-H{R)-3-(}4-(1(15,25)-4, 6-dichloro-2-{dimethylamino -2, 3-dihy dro-1 H-inden-1-yHoxv -
3-fluorophenylisulfonamadoypyrrolidin-1-v1}-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyDpyrrolidin-3-yH-3-fluorobenzenesulfonanide; tetra(trifluoroacetatey;

4-(J(15.25)-6-Chloro-2-[(R)-3-{(dimethylaminopipendin-1-vii-4-methyl-2, 3-dihydro-14-
inden-1-vijoxy }-N-{{(R)-1-(20-{{R)-3-({4-(}{ 1.5,28)-6-chloro-2-[{R)-3-
(dimethylamino)piperidin-1 -vi]-4-methyl-2,3-dithy dro-1 H-inden-1 -yljoxy)-3-
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methyiphenviisulfonamidopyrrolidin-1-y1]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyhpy rrolidin-3-vi-3-methvibenzenesulfonamide; tetra(trifluoroacetate);

4-(1(15,25)-6-Chloro-2-[{R}-3~(dimethylamincpipendin-1-ylj-4-methyl-2, 3-dthydro-1 H-
mden-1-yHoxy )-N-[{8$)-1-(20-[{(5)-3~([4-([{(15.25)-6-chloro-2-[(R}-3-
(dimethviaminopiperidin-1-vl]-4-methvi-2, 3-dihydro-1H-inden-1-yijoxy 3-3-
methylphenylisulfonamido)pyrrolidin-1-v1}-7, 14-dioxo-3,18-dioxa-6,8,13,1 5~

tetraazaicosyhpyrrolidin-3-y1}-3-methyibenzenesulfonamide; tetra(trifluoroacetate);

4-({(15,25)-6-Chloro-4-cyano-2-(piperazin-1-y1)-2,3-dihyvdro-1 H-inden-~1 -y Hoxy »-N-{ 1 -
{1 8-[4-(|4-({{15.28)-6-chloro-4-cvano-2-{piperazin-1-vi}-2 3-dihydro-1 H-inden- 1 -
vl oxy)phenylisulfonamidoipiperidin-1-vij-6,13,18-tri0x0-5,7,12, 14~

tetragzaoctadecanoy Dpiperidin-4-yl fbenzenesulfonamide;

4-(1(15,25)-6-Chloro-4-cyano-2-{piperazin-1-y1}-2, 3-dihy dro- 1 H-inden- 1 -yl oxy }-N-{{S)-
1-(14-H(8)-3-(4-([(1 8, 25-6-chloro-4-cy ano-2-{piperazin-1-y1)-2, 3-dihydro- 1 H-inden-1-
vijoxy jphenyiisulfonamido)pyrrolidin-1-vij-4,11, 14-trioxo-3,5,10,12-

tetraazatetradecanoy Dpyrrolidin-3-vibenzenesulfonamde;

4-([{15,28)-6-Chloro-4-cy ano-2-(piperazin~-1-y1)-2,3-dihvdro-1 H-inden-~1 -y Hoxy }-N-[{5)-
28 138)-14-[(5)-3-(14-(J(18,28)-6-chloro-d~cy ano-2-(piperazin-1-y1}-2,3-dihvdro- 1 H-
mden-1-vHoxv)phenyljsulfonamido}pyrrolidin-1-v1]-2,13~-dimethyvi-4, 11, 14-trioxo-

3,5,10,12-tetraazatetradecanoyljpvrrolidin-3-yljbenzenesulfonamide;

NP NY-bis(2-[(S)-3-({4-([ (15 28)-6-chloro-4-cvano-2-(piperazin-1-vi)-2,3-dihy dro- 1 /-
inden-1-yloxyjphenvljsulfonanmido)pyrrolidin-1-yij-2~oxoethvi)-4,11-dioxo~3,5,10,12-

tetraazatetradecanediamide;

NNV bisZ-HR)-3-([4-{[{18,28)-6-chloro-4-cy ano-2-{piperazin-1-vi}-2 3-dihy dro-1 H-
inden-1-yijoxy jphenylsulfonamidolpyrrolidin-1-yij-2-oxoethvi}-4, 11-dioxo-3,5,10,12-

tetraazatetradecanediamide;

NENEBis(1-([4-([{15,28)-6-chloro-4-cy ano-2-(piperazin-1-y1}-2,3-dihy dro- LH-inden- 1 -

vljoxy)phenyHsulfonypiperidin-4-y1)-6,13-dioxo-~5,7,12, 1 4-tetraazaoctadecanediamide;

4-(1(15,25)-6-Chloro-4-cy ano-2-{(R)-3-{dimethylaminopiperidin-1-vi}-2, 3-dihydro-1 H-
inden-1-vijoxy)-N-|26-(4-(J (15,25)-6-chlorg-d-cy ano-2-{ {({}-3-(dimethylamino)piperidin-
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1-v1}-2,3-dihydro-1 H-inden-1-yljoxy)phenvisutfonanido)- 10,17 -dioxo0-3,6,21,24-

tetraoxa-9,11,16, 1 8-tetraarahexacosyl | benzenesul fonamide;

-(1(15,25)-6-Chloro~-4-cy ano-2-{(S3-3-(dimethylamuno)piperidin-1-y1}-2,3-dthy dro- 1 H-
mden-1-yloxy)-N-[26-(14-(J(15,28)-6-chloro-d-cy ano-2-{(8)-3-(dimethylamino)pipenidin-
1-y1}-2,3-dihvdro-1H-inden-1-yljoxyiphenyljsulfonamido)-10,17-dioxo-3,6,21,24~

tetraoxa~9,11.16,18-tetraazahexacosyl jbenzenesulfonamide;

4-(1(1.5,25)-6~chloro~-4-cvano-2-{piperazin- 1 -v1)-2,3-dihy dro- L H-inden- 1 -voxy }-N-{ 1-(20-
[4-(4-([(15,25)~-6~chloro~-4-cyano-2-(piperazin- 1-v1}-2,3-dihy dro- 1 H-inden-1 -
vijoxy)phenyijsulfonamide|piperidin-1-y1}-7 14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosylpiperidin-4-vitbenzenesulfonamide;

N NB.Bis((4-([(18.28)-6-chloro-d-cy ano-2-{ piperazin-1-y1)-2 3-dihydro-1H-inden-1-

yvioxv)phenvisulfony!)-6.13-dioxo-5,7.12,14-tetraazaoctadecanediamide;

N-({4-(J(1.5.28)-6-chloro-4~cy ano-2~(piperazin-1-y1)-2,3~dihydro-1 H-inden-1-
vijoxyiphenvijsulfony - 1-{ 16-(4-{(14-(}{15,28)-6-chloro-4-cvano-2-(piperazin-1-y1}-2 3~
dihydro-1/-inden-1-yloxy)phenvilisulfonvi)carbamovlpiperidin-1-y13-5,12-dioxo-

4,6,11,13-tetraazahexadecyl]piperidine-4-carboxamde;

4-(1(1.5,25)-6~chloro~-4-cyano-2-(1 4-diazepan-~1-y1}-2,3-dihydro~-1 H-inden-1-yHoxy }-N-
H{S-1-(20-[(8)-3-([4-(J(1.5,25)-6~chloro~-4-cvano-2-(1 4~diazepan-~ 1 -v1}-2,3-dihv dro- 1 4~
mden-1-vioxy)phenyljsulfonamido)pyrrohidin-1-v1]-7, 14-dioxo-3,18-dioxa-6,8,13.15-

tetraazaicosyl)py rrolidin-3-vi{benzenesulfonamide;

4-({(15,.25)-6-chloro-4-cvano-2-(1 4-diazepan-1-v1}-2,3-dihydro- U -inden-1-vljoxy }-N-
[{(R-1-20-[(Ry-3-(14-(J(1 5,25)-6~chloro~4-cyano-2-~(1 4-diazepan-1-y1)}-2 3-dihy dro-1 H-
inden-1-vlioxyphenvljsulfonamidoypyrrohidin-1-v1}-7 14-dioxo-3,18-dioxa-6.8,13,15-

tetraazaicosylypyrrolidin-3-ylbenzenesulfonamide;

4-({{15,28)-6-chioro-4-cvano-2-{4-methyl-1, 4-diazepan-1-y13-2.3-dihvdro-1 H-inden-i -
yHoxy N-{(S)1-(20-[(S}-3-(J4-([(15,28%-6-chloro-d-cy ano-2~(4-methyl-1 4-diazepan-1 -
yv13-2,3~dihydro- 1 H-inden-1-yHoxy jphenylisulfonanudojpyrrolidin-1-y1}-7, 14-diox0-3,18-

dioxa-6,8,13,15-tetraazaicosyipyrrolidin-3-vijbenzenesuifonanude;
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4-(1(15.25)-6-chioro-d4-cy ano-2-{4-methyl-1,4-diazepan-1-vi-2, 3-dihy dro-1 H-inden- i -
vl oxy }N-[{R}-1-(20-H{(R3-3-([4-(](1.5,25)-6~chloro~-4-cvano-2~-{(4-methyl-1, 4-diazepan-1 -
v1¥-2,3-dihydro-1 H-inden-~1-vHoxy)phenylisulfonamido)pyrrolidin-1-y1}-7, 14-di1ox0-3,18-~

dioxa-6,8.13,15-tetraazaicosyypvrrolidin-3-vl}benvenesulfonamide;

4-(1{15,28)-2-{(15,48)-2 5-diazabicvclo{2.2. 1 |heptan-2-vi|-6-chloro-4-cyano-2, 3-dihvdro-
1H-inden-1-yloxy }-N-[(S3-1-(20-[(5}-3-(J4-([ (1 5,25)-2-{ (1 8,45)-2.5-

diazabicyclof2.2 1 heptan-2-v1]-6-chloro-4-cvano-2,3-dihydro~1 H-inden- | -
vijoxyphenvijsulfonamido)pyrrolidin-1-v1]-7,14-dioxo-3,18-dioxa-6,8,13.15-

tetraazaicosyl)py rrolidin-3-vi{benzenesulfonamide;

4-(J(15.25)-2-{(15.45)-2,5-diazabicvclo] 2.2.1 jheptan-2-y1}-6-chloro-4-cy ano-2, 3-dihy dro-
1 H-inden-1-y1]oxy )-N-[{ R} 1-(20-[(R3-3-([4-([{ 1.5, 28)-2-[( 1.5, 45)-2, 5

diazabicyclof2 2. iheptan-2-y1]-6-chloro-4~cvano-2, 3-dihy dro- L H-inden- 1 -

vijoxy jphenyiisulfonamido)pyrrolidin-1-v1}-7 14-dioxo-3,18-dioxa-6,8,13,1 5~

tetraazaicosy Dpyrrolidin-3-yl}benzenesulfonamide;

4-([{15,28)-6~chloro-4-cvano-2-[{R)-3-methyipiperazin-1 -vij-2,3~dihy dro- 1 H-inden- 1 -
yvijoxy N-[(8)-1-20-[{S)-3-(14-(J(1.5.,28)-6-chloro-d~-cy ano~2-[{ R)-3-methy Ipiperazin-1-
v1}-2,3~dihydro- 1 H-inden-1-yHoxy jphenyiisulfonanudojpyrrolidin-1-y1}-7, 14-diox0-3,18-

dioxa-6,8,13,15-tetraazaicosyipyrrolidin-3-vijbenzenesuifonanude;

4-(J(15,25)-6-chloro-4-cyano-2-{(F)-3-methyipiperazin-1-yi{-2, 3-dihydro-1 H-mden-1-
vl oxy }N-[{Ry-1-(20-H{(R3-3-([4-(] (1.5,25)-6~chloro~-4-cyano-2-| (R)-3-methyIpiperazin- 1 -
vi{-2 3-dihvdro-1H-inden-1-vijoxviphenvlisulfonamido)pyrrolidin-1-y1}-7 14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyipvrrolidin-3-yl}benzenesulfonamide;

4-({{15,28)-6-chloro-4-cvano-2-[{5)-3-methylpiperazin-1-vi}-2, 3-dihy dro-1 H-inden- 1 -
yHoxy N-[(S)}1-020-[{(S}-3-(J4-([(15,28%-6~chloro-d-cy ano-2-[{5)-3~-methylpiperazin-1 -y1]-
2.3-dthvdro-1 H-inden-1-~yljoxy)phenylisutfonarmdo)pvrrolidin-1-y1}-7,14-dioxo-3, 18-

dioxa-6.8,13,15-tetraazaicosypyrrolidin-3-vi|benzenesulfonanude:

4-({(15,25)-6-chloro-4-cyano-2-{{S)-3-methvlpiperazin-1-v1}-2,3-dihy dro- 1 H-inden- 1 -
vl oxy }N-[{R}-1-(20-H{(R)-3-([4-(]{1.5,25)-6~chloro-4-cvano-2-[{(S}-3-methylpiperazin-1-
vii-2,3-dihydro-1H-inden-~1-yvHoxy)phenylisulfonamido)pyrrolidin-1-y1}-7, 14~d1ox0-3,18-~

dioxa-6,8.13,15-tetraazaicosyypvrrolidin-3-vl}benvenesulfonamide;
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4-(1(15.25)-6-chloro-4-cyano-2-{ (38,5 R}-3,5-dimethvipiperazin-1-yi}-2.3-dihy dro-1 H-
mden-F-yHoxy J-N-{(S3-1-(Z0-{(8)-3-([4-(J(15.25}-6~chloro-4-cyano-2-[(38.5R)-3,3-
dimethylpiperazin-i-v1]-2,3~dihydro-i H-mden-1-vljoxyphenvijsulfonanudo)pyrrohidin-1 -

vi{-7.14-dioxo-3,18~-dioxa-6,4,13,1 5-tetraazaicosy Dpyrrolidin-3-yi{benzenesulfonanide;

4-({{15,28)-6-chloro-4-cvano-2-[(35.3R}-3,5-dimethy piperazin-1-vi}-2, 3-dihydro-14-
inden-1-vioxy )-N-{{(F-1-20-[{(7)-3-({4-((15.25)-6-chloro-d-cyano-2-{ (35, 5K)-3,5-
dimethvlpiperazin~-1-y1}-2,3-dihydro-1 H-inden-1-vHoxyphenyl{sutfonarido)pvrrolidin-~ 1 -

vi}-7,14-dioxo-3,18-dioxa-6,8,13, 1 5-tetraazaicosy ipyrrolidin-3-yi] benzenesulfonamide;

4-(J(15,25)-6-chloro-d4-cvano-2-{piperazin- 1-v1}-2, 3-dihy dro-1 H-inden-1-vljoxy }-N-{{8)-1-
(20-1(S)-3-([4-(J{1.5,28)-6-chloro-4-cvano-2-{piperazin-1-vi}-2,3-dihy dro- 1 H-inden-1 -
yvHoxv)phenvtsulfonamido)-2-oxopiperidin-1-v1}-7,14-dioxo-3, 1 8-dioxa-6,8,13,1 5~

tetraazaicosyi-2-oxopiperidin-3-y1jbenzenesulfonanude;

4-({{15,25)-6-Chloro-4-cyano-2-(piperazin-1-y1}-2,3~dihydro- 1 H-inden-1-yHoxy }-N-{ 2-(2-
{2-(3-[{(17 4r}-4-(3-] 2-(2-{2-{}4-([(15.25)-6-chloro-4-cy ano-2~(piperazin-1-y1}-2,3-dihy dro-
1 H-inden-1-

vijoxyphenyljsulfonamido)ethoxy Jethoxy yethyljureido)evclohexyljureido)ethoxy jethoxy)

ethyl}benzenesulfonamide;

4-(1(15,25)-6-Chloro-4-cyano-2-(piperazin-1-y1}-2, 3-dihydro-1 H-inden-1 -vijoxy »-N-{(R)-
1-(18-{(7)-3-(]4-((15.253-6-chloro-d-cy ano-2-(piperazin-1-y13-2.3-dihydro-1 H-inden- 1 -
yvHoxv)phenvsulfonamidojpyrrolidin-1-y1]-6,13,18troxo-5,7,12, 14~

tetraazaoctadecanoypyrrolidin-3-vi]benzenesulfonamide;

4-({{15,25)-6-Chloro-4-cyano-2-(piperazin-1-y1}-2,3~-dithydro- 1 H-inden-1-

vijoxy jbenzenesulfonamide;

N-{2-]2-{2- Aminoethoxy)ethoxy jethyi}-4-(| (15.25})-6-chloro-d-cy ano-2-(piperazin-1-y -

2,3-dihydro-1 H-inden-1-yljoxyybenzenesulfonamide;

N-{1-(4-AminobutanovDpiperidin-4-y1]-4-([{15,28)-6~chloro-4~cyano-2-{piperazin-t-yI}~

2.3-dihydro-1 H-inden-1-yljoxyybenzenesulfonamde;

4-(J(15,25)-6-Chloro-4-cy ano-2-(piperazin-1-y1)-2 3-dihvdro-1 H-inden-1-vijoxy }-N-(3-

ox0-7,10-dioxa-2,4-diazadodecan-12-y)benzenesulfonamide;
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4-(1(15.25)-6-Chloro-4-cvano-2-{piperazin-1-vi)-2,3-dihvdro-1 H-inden-1-vijoxy }-N-(1-[4~

(3-rmoethylurerdo)butanoyljpiperidin-4-vibenzenesulfonamide;

4-(1(15,25)-6-Chloro-4-cyano-2-{piperazin-1-v1}-2, 3-dihy dro- L H-inden-1 -vijoxy }-N-

[(28 3R 45,5R)-1,3.4,5,6-pentahy droxyhexan-2-ylibenzenesulfonamide;

4-{J4-([(15.28)-6-Chloro-4-cvano-2-(piperazin-~ | -v1)-2,3-dihvdro- | H-inden-1-
vijoxviphenylsulfonamido}-N-{(25.3R,45,58)-1.3 4,5 6-pentahy droxyhexan-2~

ylipiperidine-1-carboxamide;

4-(3-14-(]4-([(15.28}-6-Chloro-4-cyano-2-(piperazin-1 -v1}-2,3-dihy dro- 1 H-inden- 1 -
vijoxyphenyljsulfonamido)-4-oxobutylhureido}-N-([4-(J(1.5,28)-6-chloro-4-cyano-2-

{(piperazin-1-y1)-2,3-dihydro-1/4~-inden-1-vijoxy)pheny!{sulfonybutanamide;

4-(J(15,25)-6-Chloro-4-cy ano-2-(piperazin-1-y1)-2 3-dihvdro-1H-inden-1-vijoxy }-N-[ 1-(4-
{3-(4-[4-(4-([{15,28)-6-chloro-4-cvano-2-{piperazin-1-vi}-2, 3-dihy dro-1 H-inden-1-
vHoxy)phenvlsulfonamido)pipendin-1-vij-4-oxobuty Bureido|butanoy Dpipendin-4-

vi{benzenesulfonanude;

4-({{15,28)-6-Chloro-4-cy ano-2~(piperazin-1-v13-2, 3-dihy dro- 1 H-inden-1-vijoxy }-N-{ 19-
(14-(}{15,25)-6-chloro-4-cvano-2-{piperazin-1-vi)-2,3-dihy dro- 1/ -inden-1 -
yvljoxyphenyiisulfonamdo)-10-0x0-3,6, 14,1 7-tetraoxa-9,1 1 -

diazanonadecylibenzenesulfonamide;

4-({(15,25)-6-Chloro-4-amado-2~{piperazin- 1 -v1}-2,3-dihy dro- L H~mden-1 -yl oxy }-N-{ 26~
({4-(J(15.25)-6-chloro-4-amido-2-(piperazin-1-vi)-2, 3-dihydro-1 H-inden-1 -
viloxy)phenyljsulfonamido)-10,17-diox0-3,6,21,24~tetraoxa-9,11,16,18-

tetraazahexacosyllbenzenesulfonanude:;

4-(1(18.28)-4-Cvano-6-methyl-2~(piperazin-1-y1}-2.3-dthy dro-1 H-inden-1 -yl oxy }-N-[ 26~
({4-(}(15.28)-4-cvano-6-methyi-2-{piperazin-1-v1}-2,3-dihydro-1 H-inden-1-
yvijoxyiphenyljsulfonamido)-10,17-dioxo0-3,6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosylfbenzenesulfonamide;

I, 1'-(Butane-1 4-diyDbis[ 3-(4-{6-(](1.5,25)-6-chloro-4-cv ano-2~{piperazin- 1 -v1}-2,3-
dihydro-1H-inden-1-vlioxy}-3,4-dihydroisoquinolin-2{ 1 #}-v{-4-oxobutylurea|;
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1. 1'-(Butane-1,4-divhbis|3-{(4-| 7-(}(15.28})-6~chloro-d-cy ano-2-(piperazin-1-y13-2,3-
dihydro-1H-inden-1~-yljoxv)-3 4-dihvdroisoquinolin-2( L H)-vi-4-osobutyljureal;

N N6, 14-Dhoxo~10-0xa-5,7,13, 1 S-tetragzanonadecane-1, 1 9-diyDibis|6-([{ 1.5, 25)-6-~
chloro-4-cyvano-2-(piperazin-1-v1)-2,3-dihvdro- 1 H-inden- 1 -vljoxy)-3,4-

dihvdroisoquinoline-2{1 4 }-carboxamdsa];

NN-(6,14-Dioxo-10-0xa-5,7,13, 1 5-tetragzanonadecane- 1 19-diyDbis| 7-(J{15.25)-6-
chloro-4-cyano-2-(piperazin-1-y1)-2,3-dihydro-1 H-inden-1-yljoxy)-3,4-

dihydroisoquincline-2(1H)~carboxanide];

4-([(15,25)-6-Chloro-4-cyano-2-{(R)-3-methylipiperazin-1-vi}-2,3-dihydro- 1 H-inden-1 -
vijoxy }N-1{5)3-1-(18-[{8)-3-{14-(J(15.28)-6-chloro-4-cy ano-2-{ (R)-3-methyipiperazin-1-
y1]-2,3-dihydro-1H-inden-1-yHoxy)phenvijsulfonamidojpyrrolidin-1-y1}-6,13, 1 8-trigxo-

5,7,12 14-tetraazaoctadecanoy hpyrrolidin-3-vijbenzenesutfonamide;

4-{(18,25)-6-Chloro~-4-cy ano-2-[(R)-3-methyipiperazin- 1 -vi]-2,3-dihvdro- 1 H-inden- i -
vijoxy-N-{(F)-1-(18-[(R)-3-([4-(J (1 5. 25)-6-chloro-d4-cvano-2-{ ({)-3-methyIpiperazin-1 -
v1}-2,3-dihvdro-1H-inden-1-vljoxyphenyijsutfonamdo)pyrrolidin-1-y1}-6,13, 1 8-trioxo-

5,712 14-tetraazaoctadecanoyDpyrrolidin-3-yl]benzenesulfonammde;

4-([{15,28)-6-Chloro-4-cy ano-2-{{(R)-3-methyipiperazin-1-vi}-2,3-dihy dro- L H-inden-1 -
vijoxy }N-] 1-(1 8-[4-([4-([(18,25)-6-chloro-4-cyano-2-[ (R)-3-methyipiperazin-1-y1]-2.3-
dihydro-1H-inden-1-vljoxy jphenyljsulfonanmidolpiperidin-1-y1}-6,13,18-trioxo0-5,7,12,14-

tetraazaoctadecanoy piperidin-4-yl fbenzenesulfonamide;

NENM-Bis2-1(S)-3-([4-(J(15.25)-6-chloro-4-cvano-2-[(R}-3-methylpiperazin- 1 -v1j-2,3-dihy dro-
1H-inden-~1-yljoxy)phenyljsulfonamido)pyrrolidin-1-yij-2-oxoethyi)-4,1 1 -dioxo-3,5,10,12-

tetraazatetradecanediamide;

4-(J(18,25)-6-Chloro-4-cyano-2-[(R)-3-methy Ipiperazin- 1 -y 1}-2 3-dihy dro- 1 H-inden- 1-y Hoxy )-N-
{1-(20-F4-(04-(1(15.25)-0-chloro-4-cyano-2-{{(F}-3-methy Ipiperazin- 1 -yi}-2 3 -dibvdro- FH-inden- 1 -
vHoxy)phenylisulfonamido)piperidin-1-v1]-7, 14-dioxo-3,18-dioxa-0,8,13, 13-

{etraazaicosy Dpiperidin-4-vijbenzenesulfonamide;

4-(J(15,25)~4,6-Dichloro-2-{ {(R)-3-methy Ipiperazin-1 -y }-2,3-dihy dro~1 H-inden~1 -y loxy -N-{ (3)- 1~
(20-{(5)-3~([4-(J(15.25)-4,6-dichloro-2-[(R)-3-methyipiperazin-1-y1]-2,3-dihy dro-1H-inden-1 -
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vioxv)phenyvljsulfonamidoypyrrohidin-1-v1j-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosy Dpyrrolidin-3-yijbenzenesulfonamide;

NP NMBis(2-{(%)-3-({4-([( 15, 25)-4, 6-dichloro-2-[(R)-3-methylpiperazin-1-v1]-2 3-dihy dro-1H-
mden- -y ijoxyphenyijsuifonamidoipyrrolidin- 1 -vi]-2-oxoethy -4, 11 -dioxo-3,5,10,12-

tetraazatetradecanediamide;

1,1'~(Butane-1,4-divDbis(3-[2-(2-[6-(](1.5,28)-6~chloro~-d~cyano-2~{ piperazin-1~-y1)}-2.3-

dihvdro-1/-inden-1-vijoxy)-1-oxoiscindolin-2-yljethoxy yethyljurea): and

1,1'-(Butane-1,4-divhybis(3-{2-(2-[ 53-(}(1.5.28)-6-chloro-4-cyano-2-(piperazin-1-y1}-2.3-

dihydro-1H-inden-1-vijoxy)-1-oxoiscindolin-2-yljethoxvjethyljurea).

(18,28)-1-(4-{J(3S)-1 [ 2-(2- {{{4- {{(2- { 2-{(38)-3-(4- { | (18.25})-4-carboxy-6-chlorg-2-{ (3R}~
3-methylpiperazin-1-v1}-2,3-dihy dro-1 H-inden- 1-vljoxy } benzenesulfonamido)-1 -hy droxy-
122 -pyrrolidin-1-yijethoxy }ethy carbamovijamino} butyiycarbamoyljamino}
ethoxy)Jethyl]-1-hydroxy-12 -pyrrolidin-3-yl]sulfamoy!} phenoxy)-6-chloro-2-{(3R)-3-

methylpiperazin-1-yi]-2,3-dihydro-1H-indene-4-carboxylic acid;

3-(2-{2-[(38)-3~(4-{{(1 5,25)-6-chloro-4-cvano~2-[(3R)-3-methy Ipiperazin-1 v1}-2,3~dihy dro-1H-~
mden~1-yljoxy }(2,3,3,6-"H )benzenesulfonamido)pyrrolidin-1 -vijethoxy tethy h-1 -(4-{{(2- {2~
{(353-3-(4-{J{15,25)-6-chloro-4-cvano-2-f 3R }-3ucthy Ipiperazin- F v 1] -2 3-dihy dro- 1 H-inden- 1 -
vijoxy }{2,3,5,6-Hybenzencsulfonamido)pyrrolidin-i-

yHethoxy fethvhcarbamovtamino }(1,1,2,2.3.3.4 4-*Ha)buty Durea;

3-(2-{2-2~(4-{{(1§,28) -4 ~cyano-6-methy I-2-[(3R)-3-methvipiperazin-1 -y1]-2,3-dihy dro- 1 H-inden-
I-vloxy thenzenesulfonamidoiethoxyiethoxy tethy -1 -(4-{{(2-{2-[2-(4-{{(15.25)-4-cyano-6-

methyl-2-[(G3R)-3-methvipiperazin-1-vi]-2,3-dihydro-1H~-nden-1-

yvHoxy thenzenesalfonamido)ethoxy Jethoxy tethy Dearbamovljamino thutyDHurea;

3-(2-{2-[(38)-3~(4-{{(1 §5,25)-4.6-dichloro-2-[(3R)-3-methvipiperazin- 1 -v1]-2,3~-dihy dro-1 H~mnden-
Lvloxy Yoenzenesulfonamidoypyreolidin- L-vlethoxy tethy D-1-(4-{{(2-{2-](353-3-(4-{[(15,25)~
4,6~dichloro-2-|(3R)-3~-methvlipiperazin-1-vi}-2, 3-dihydro-1 H-inden-1-

vHoxy thenzenesulfonamido)pyrrolidin-1-vljethoxy tethyDearbamoyljamine tbutylurea;

N-{2-[(35)-3~(4-{{(15,25)-4,6-dichloro-2-[(3R)-3-methyipiperazin-1-v1]-2,3-dihydro-1H-inden- 1 -
yHoxy benzenesulfonamidopyrrobdin-1-v - 2-oxoethy U -2- (L4 - 2-[(B53-3-(4- {[(15,25)-4,6-
dichloro-2-[(3R)-3-methyipiperazin-1-vl}-2 3-dihydro-1H-nden-1-
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vioxy tbenzenesulfonamidoypyrrohdin-1-v1}-2-

oxoethyl}carbamoyiymethyljcarbamoy}amino)buty fcarbamoyi}amino)jacetamide;

-{2-[2~(4-{{(18,28)-6~chloro-4-cyano-2-(piperazin-1 -y -2, 3~dihy dro-1 H-inden- 1 -
y }OW‘bsn/cncsu]fonam}tdo)cthoxy}e!h@w‘cﬁn1) I-{(1s,48)-4~[(2-{2-]2~(4-{}(1§8,28)-6-chloro-
4~-cyano-2~-(piperazin-1~y1)-2, 3-dihydro-1 H-inden-1-

yHoxy thenzenesalfonamido)ethoxy Jethoxy tethy Hearbamovljamino foyclohexytores;

3-big(2~42~[2-(4-{](15,25)~6-chloro~-4-cyano-2~(piperazin-1 -y1}-2,3-dihy dro- 1 H-inden- 1 -

¥ i] oxyv tbenzenesulfonamido)ethoxy Jethoxy jethyliurea;

4-(J(15,25)~6-Chloro-4-cyano-2~{(piperazin-1 -y 1}-2 3-dihydro- 1A ~-inden-~ 1 -vifoxy }-N-{19-(]4~
({(15,25)-6-chloro-4-cyano-2-(piperazin-1-y1)-2 3-dihydro-1H-inden- 1 -

vHoxy)phenyljsulfonamido)-10-ox0-3,6,14, 1 7-tetraoxa-9, 1 1-diazanonadecyijbenzencsulfonamide;

~{2-{2-12-(4-{[{18,28)-6-chloro-4-cyano-2 -(piperazin-1 -y -2, 3-dihy dro- 1 H-inden-1-
vijoxy tbenzencsulfonamidolethoxy jethoxy tethyD-1-[(1r,4r)-4-{[(2-{2-[2-(4-{|(1§5,25)-6-chloro-4-
cyano-2-{piperazin- 1~y -2, 3-dihy dro- 1 H-inden-1-

vioxy }benzencsulfonamido)ethoxy jethoxy jethyDcarbamoyljamino Joyclohexyliurea:

3-{2-42-[(38)-3-(4-{[(15.258)-6-chloro-4-cy anc-2-[(BR)-3-methylpiperazin-1 -y 1}-2 3-dihy dro- 1H-
inden~1-vljoxy }benzenesulfonamido)pvrrolidin-1-vijethoxy tethvl)-1-(4-{[(2-{2-[(35)-3-(4-
{1(15,28)-6-chloro-4-cyano-2-[(3R)-3-methy Ipiperazin-1-y1}-2,3-dihydro-1H-inden-1-

vioxy tbenzenesulfonamido)pyrrohidin-1-vljethoxy fethyDearbamoyljamino 3(1,1.2.2,3,3,4,4-

Hgbutyhurea;

3-£4-[(35)-3-(4-{ [(18.25)-6-chloro-4-cyano-2-[ (3R )-3-methylpiperazin-1-y1]-2.3-dihy dro-1H-
mden-1-yijoxy }benzenesuHonamidoypyrrolidin- 1 -vi]-4-oxobuivi ;- 1- {4-{({4-[(35)-3-(4-{{(15.25})-
6-chloro-4-cyano-2-[(3R)-3-methy Ipiperazin-1-yl]-2,3-dihydro~1H-inden- 1 -

vHoxy thenzenesolonamidopyrrolidin-1-vi-4-oxobutyl carbamoyDaminobutyl jurea;

3-{4 i 4-£{(18,28)-6-chloro-4-cyano-2-[(3R-3-methylpiperazin-1-v1}-2 3-dihy dro- { H-inden- 1 -
yHox Vcncsu}fonammo)pipcndm -y l-deoxobutyl -1 -{4-{({4-14-(4-{{(15,25)-6-chloro-4-
cvano-2- {( 3R)-3-methylpiperazin-1-y1}-2,3-dihydro-1H-inden-1-

yvHoxy thenzenesolfonamido ypiperidin- 1-v1]-4-oxobutyl }carbamoy Daminolbaty [ area;

N-{2-[(3R)~3-(4-{]{(15,25)-6-chloro-4-cyano-2-(piperazin-1 -y 1)-2,3-dihydro~1 H-inden-1-
yHoxy }benzenesulfonamido}pyrrobdin-1-v1i-2-oxoethy 1} -2-({ [4-{{[({ 2-[GR)-3-(4-{{(}15,25)-6~
chloro-4-cvano~2-(piperazin-1-vD-2,3~dihydro-1 H-inden-1~-yljoxv henzenesulfonamido)pyrrolidin-

1-y1}-2-oxoethyltcarbamoyDmethvijcarbamoy! aminobutycarbamoy! faminoyacetanude;
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3-(2~{2-[4-(4-{{(18,28)-6-chloro-4-cyano-2-{ 3R)-3-methy Ipiperazin- 1 -y 1}-2,3-dihydro~ 1 H-inden-
1-ytoxy tbenzencsulfonamido)piperidin-1-yijethoxy jethyh-1-(4-{[(2-{2-[4-(4-{{{18,28)-6-chloro-
4-cvano~2-[(3R)-3-methylpiperazin-1-vl}-2,3~dihydro-1H-inden-1-

yHoxy tbenzenesulfonamudopiperidin-1-yljethoxy }ethy Dearbamoyljamino Yoty Durea;

3-{2~{(35)-3-(4-{](15,25)~6-chloro~-4-cyano-2-(piperazin-1-y1)-2,3-dihydro-1H-inden- 1 -
yvHoxy thenzenesolfonamido ypvrrohidin- E-yvl]-2-oxoethy - 1- {4-[({2-[(35)-3-(4-{[(15.25)-6-chloro-
4-cyano~2-(piperazin-1-v1)-2,3~dihv dro-1 H-inden-1-yljoxy }benzencsulfonamido)pyrrolidin-1 -v1]-

2-oxocthyl}carbamoybhaminolbutyllurea; and

(38)-N-(4-{|(18,28)-6-chloro-4-cvano-2-(piperazin- 1-y1)-2,3~dihydro-1H-inden-1-

vHoxy thenzenesulfonyl)-1-[2-(2-{[(4-{[(2-{2-[(35)-3-[(4-{|(1§,25)-6-chloro-4~cyano-2-
(piperazin-1-y1)-2.3-dibydro-1H-inden-1-yv1joxy tbenzenesulfonyDcarbamovijpyrrolidin-1 -
vHethoxy tethy hearbamovljaminoe Yhuty Dearbamoy Hamino jethoxy Yethy Hpyrrobdineg-3-

carboxamide.

[00108]  In other embodiments, W is S{O), C{0), or -«(CHz)m-. In other embodiments,
W is 8{O%. In other embodiments, W 15 C(O). In other embodiments, W is -{(CH2)-. In
other embodiments, W is ~(CHz)-.

{00109]  In some embodiments, Y is O, S, NH, N(C1-Csalkyl}), or -C{O)NH-. In some
embodiments, Y 15 O. In some embodiments, Y is 8. In some embodiments, Y is NH. In
some embodiments, Y 1s N{{C1-Csalkvl). In some embodiments, Y is -C{(O)NH-. In some
embodiments, Y is 3, S, NH, or N(Ci-Csalkyl). In some embodiments, Y is O, 8, or NH.
In some embodiments, Yis O or S.

[00110] Insome embodimenis, (Q isa bond, NH, -C(OMNH-, -NHC{OMNH-, -
NHC{OIN(CH3)-. or -NHC{O)NH-(CHRP). In some embodiments, is a bond, NH, -
C(ONH-, -NHC(OINH-, or -NHC{ON(CH:)-. In some embodiments,  1s a bond, NH, -
C{OINH-, or -NHC{ONH-. In some embodiments, Q ts a bond, NH, or -C(O)NH- In
some embodiments, ( is a bond or NH. In some embodiments, ( is a bond. In some
embodiments, 3 1s -NHC{OINH-. In some embodiments, @ is -C{ONH-. In some
embodiments, Q15 -NHCOWNH-. In some embodiments, @ 15 -NHC{OWN(CH;3)-. Tnsome
embodiments,  is -NHC{ONH-(CHR'%).

[00111] in some embodiments, R! and R? are independently H, Ci-Cealkyl, Co-

Cealkenyl, Ca-Ceeycloaltkenyl, Co-Cealkvnvl, C3-Cecycloatkyl, heterocyclvi, arvi, or
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heteroaryl. In some embodiments, R! and R? are independently H, C1-Cealkyl, Ca-
Coalkenyl, Cy-Cscycloalkenyl, Co-Cealkyvnyl, Cs-Cseveloalkyl, heterocyelvl, or aryl. In
some embodiments. R! and R? are independently H, C1-Cealkyl, C2-Csalkenyl, Co-
Cscycloalkenyl, Cr-Cealkvnyl, Cs-Cseycloatkvl, or heterocyclyl. in some embodiments, R!
and R? are independently H, C1-Csalkyl, C2-Cealkenyl, Ca-Cseycloalkenyl, Co-Csalkynyl,
Cs-Cseveloalkyl, heterocyclyl, aryl, or heterocaryl. In some embodiments, R and R? are
mdependently H, Ci-Csalkyl, C2-Cealkenvi, Ca-Cscycloatkenyl, Co-Coatkynyl, or Cs-
Cecycloalkyl. In some embodiments, R' and R are independently H, Ci-Cealkyl, C2-
Csalkenyl, Ca-Cacycloalkenyl, or C2-Csalkynyl, In some embodiments, R and R? are
imdependently H, C1-Cealkyl, C2~Coalkenvl, or Cs-Cscycloalkenyl  In some embodiments,
R! and R? are independently H, C1-Cealkyl, or C2-Csalkenyl. In some embodiments, R!
and R? are independently H or C1-Cealkyl. In some embodiments, R* and R? are
mdependently H, Ci-Csalkyl, C2-Coalkenyl, Ca-Cseycloalkenyl, Co-Coalkynyl, Cs-
Cscycloalkvl, heterocyelvl, arvl, or heteroaryl wherein each alkyl, alkenyl, cycloatkenyl,
alkynyl, cycloalkyl, heterocyclyl, arvl, or heteroarvl is optionally substituted with one or
more halogen, OH, CN, -NO2, ox0, -SR®, -OR’, -NHR’ ~NRRY —S(ORN(R ), -
S(ORR, —-C{OR’, ~C{OYOR", -C{OINR R —_NRS(ORR!, —S{O)R’, —S(OINRIR,
—NRES(O)R’, Ci-Cealkyl, Cr-Cralkenyl, Cs-Csoveloalkenyl, Ca-Coalkynyl, Cs-
Useycloaliyl, heterocyclyl, heterocycle, aryl, or heteroaryl.

[00112]  In another embodiment, R® is halogen, OH, CN, Ci-Cesalkyl, Ci-Cealkoxy, Ci-
Cshaloalkyl, Ci-Cehaloatkoxy, or —-C{ONR R In one embodiment, R* is halogen, OH,
CN, Ci-Cealkyl, Ci-Csalkoxy, Ci1-Cehaloalkyl, or Ci-Cshaloalkoxy. In one embodiment,
R? is halogen, OH, CN, C1-Cealkyl, C1-Cesalkoxy, or C1-Cshaloalkyl In one embodiment,
R? is halogen, OH, CN, C1-Csalkyvl, or C1-Cealkoxy. In one embodiment, R? is halogen,
OH, CN, or Ci-Cealkyl. R*is halogen, OH, or CN. In one embodiment, R® is halogen or
OH. In one embodiment, R® is halogen. R%is OH. In one embodiment, R* is CN. In one
embodiment, R? is Ci-Cealkyl. In one embodiment, R? is C1-Cealkoxy. In one
embodiment, R* is Ci-Ceshaloalkvl, In one embodiment, R? is C1-Cehaloalkoxy. In one
embodiment, R is ~-C{(QNR R,

[00113] In another embodiment, R* is halogen, OH, CN, C1-Csalkyl, Ci-Csalkoxy, Ci-
Cshaloatkyl, C1-Cshaloalkoxy, or “C{OINRR'’. In one embodiment, R* is halogen, OH,
UN, Ci-Cealkyl, Ci-Csalkoxy, Ci-Cehaloalkyl, or Ci-Ushaloalkoxy. In one embodiment,
R is halogen, OH, ON, C1-Csalkyl, C1-Csalkoxy, or C1-Cehaloalkyl. In one embodiment,

R*1is halogen, OH, CN, C1-Csalkyl, or C1-Cealkoxy. In one embodiment, R* is halogen,
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OH, CN, or C1-Cealkyl. R is halogen, OH, or CN. In one embodiment, R* is halogen or
OH. In one embodiment, R* is halogen. R¥is OH. In one embodiment, R* is CN. In one
embodiment, R* is C1-Csalkyl. In one embodiment, R* is C1-Cealkoxy. In one
embodiment, R* is Ci-Cehaloalkyl, In one embodiment, R* is Ci-Cshaloalkoxy. In one
embodiment, R* is -C(O)NR°R'?,

[00114] In one embodiment, R’ RS R, and R? are independently H, halogen, OH. CN,
=MNG2, C1-Cealkyl, Co-Cealkenyl, Ca-Csevcloalkenvl, Ca-Csalkvnvl, Cs-Cscycloalkyl,
heterocyclyl, aryl, hetercaryi contaiming 1-5 heteroatoms selected from the group
consisting of N, 8, P and O, -8SR®, -OR’, -NHR’ ~NRR!W —S{ORN{R 22—, -S(ORnR’ -
C{OIR®, —C(OIOR®, -NRS(ORRY —S{O)R?, —S(OWNRRY, —NRI*S(O)R?. In one
embodiment, R>, R®, R7, and R® are independently H, halogen, OH. CN, -NGO:, Ci1-Cealkyl,
Cr-Csalkenvi, Ce-Uscvcloalkenvl, C2-Cealkynyl, Cs-Usevcloalkyl, heterocyvelyl, aryl,
heteroarv! containing 1-5 heteroatoms selected from the group consisting of N, S, P and (0,
~SRY, ~OR”, -NHR?, —NR R -S(ORNR -, -S(ORR’, ~C(OR’. ~C(OI0OR”, -
NRIS(ORR™ ~S(OR?, ~S{OWNRPR!. In one embodiment, R®, R®, R, and R® are
independently H, halogen, OH. CN, -NO2, Ci1-Cealkyl, C2-Cealkenyl, Co-Cseycloalkenyl,
Cr-Coalkynvl, Cs-Cscycloalkyl, heterocvelyl, arvl, heteroarvl containing 1-5 heteroatoms
selected from the group consisting of N, 8, P and O, -8R”, -OR’, -NHR”, -NRR! -
S(ORN(R )2, ~S(ORR’, ~C(OIR’, ~C(OI0R’, -NR S{0O)2. In one embodiment, R R,
R® R, and R® are independently H, halogen, OH. CN, -NO», Ci-Csalkyl, C2-Cealkenyl,
Ci-Cseycloalkenyl, Co-Coalkynyl, Cs-Caeveloalkyl, heterocyelyl, aryl, heteroary!
containing 1-5 heteroatoms selected from the group consisting of N, 8, P and O, -8R, -
OR’, -NHR" ~NRR! —S(ORN{R)—, -S{ORR’, -C(OIR’, -C(OIOR’. In one
embodiment, R, R®, R7, and R® are independently H, halogen, OH. CN, -NO2, C1-
Cealkyl, Co-Cealkenyl, Ca-Cacycloalkenyl, Co-Coalkynyl, Cs-Cacycloalkyl, heterocyelyl,
aryl, heteroarvi containing 1-5 heteroatoms selected from the group consisting of N, S, P
and O, -SR®, —OR’, -NHR’, ~NRRY, —S(OnN(R -, —S(ORR’, —C(OR®. In one
embodiment, R, R®, R’ and R® are independently H, halogen, OH. CN, -NQO:, C1-Cealkyl,
Co-Csalkenvl, Ca-Creycloalkenyl, Co-Coalkynyl, Cs-Cacycloatkyl, heterocyelyl, arvi,
hetercaryl contaming 1-35 hetercaioms selected from the group consisting of N, §, P and G,
—8R, —OR’, -NHR", -NRRY —S{OnN{R -, -S{ORR’. In one embodiment, R°, R® R,
and R® are independently H, halogen, OH. CN, -NO», Ci-Cealkyl, C2-Coalkenyi, Cu-
Useycloalkenyl, Tr-Coalkynyl, Cs-Cscycloalkyl, heterocyclyl, aryl, hetercaryl containing 1-

5 heteroatoms selected from the group consisting of N, §, P and O, -SR®, -OR”, -NHR’,
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“NRRY —S(0O»N(Ry2— In one embodiment, R®, R®, R’ and R® are independently H,
halogen, OH. CN, -NO:, Ci-Csalkyl, C2-Cealkenyl, Ca-Cseycloalkenyl, Co-Coalkynyl, Ci-
Cscycloalkyl, heterocyelvl, arvl, heteroaryl contairung 1-3 heteroatoms selected from the
group consisting of N, 8, P and 0, -8R’ -OR’, -NHR’, -NRR'?. In one embodiment, R”,
R® R’ and R® are independently H, halogen, OH. CN, -NO», Ci-Csalkyl, C2-Cealkenyl,
Cs-Csevcloalkenyl, Co-Cealkynyl, Cs-Cscvcloalkyl, heterocyclyl, aryl, heteroaryl
containing 1-3 heteroatoms selected from the group consisting of N, S, P and O, -8R, -
OR’, -NHR® In one embodiment, R7, R® R’ and R® are independently H, halogen, OH.
CN, —NO», Ci-Coalkyl, Ca-Coalkenyl, Ca-Cseycloalkenyl, Co-Csalkynyl, Cs-Cseycloalkyl,
heterocyclvl, arvl, heteroarvl containing -3 heteroatoms selected from the group
consisting of N, 8, P and O, -SR®, ~OR’®. In one embodiment, R, R® R’ and R* are
independently H, halogen, OH. N, -NQz, Ci-Ceatkyl, C2-Cealkenvi, Cs-Cacycloalkenyi,
Co-Coalkynyl, Cs-Cseycloalkyl, heterocyclvl, arvl, hetercaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P and O, -SR’. In one embodiment, R*, R%, R,
and R® are independently H, halogen, OH. CN, -NO», Ci-Csalkyl, C2-Cealkenyi, Cy-
Csevcloalkenyl, C:-Cealkvuyl, C3-Cecycloalkyl, heterocyelvl, aryl, or heleroary! containing
1-5 heteroatons selected from the group consisting of N, S, P and O. In one embodument,
R R R’ and R?® are independently H. halogen, OH. CN, -NO», C1-Cealkyl, Co-
Cealkenyl, Cs-Csevcloalkenvl, Ca-Cealkynyl, Cs-Csevcloalkyl, heterocyclyl, or arvl. In one
embodiment, R, R% R’ and R® are independently H, halogen, OH. CN, -NO:, C1-Cealkyl,
Cor-Coalkenyl, Cs-Csevcloalkenvl, Co~-Cealkynyl, Cs~Cacveloalkyl, or heterocyelyl. In one
embodiment, R°, R®, R, and R® are independently H, halogen, OH. CN, -NO», C1-Cealkyl,
Cz-Coalkenvl, Co-Cseycloalkenyl, Cr-Coalkynyl, or C5-Cseveloalkyl. In one embodiment,
R R® R’ and R® are independently H. halogen, OH. CN, -NO», C1-Cealkyl, Co-
Csalkenyl, Ca-Csevcloatkenyl, or Co-Csalkyny!. In one embodiment, R, R® R, and R® are
independently H. halogen, OH. UN, -NQO2, Ci1-Cealkvi, Ca-Coalkenvi, or Co-
Cscycloatkenvl. Tn one embodiment, R°, R®, R, and R¥ are independently H, halogen, OH.
CN, -NG2, Ci-Caalkyl, or C2-Cealkenyl. In one embodiment, R°, R, R, and R® are
independently H, halogen, OH. CN, -NO2, or Ci-Cealkyl. In one embodiment, R®, R®, R’
and R® are independently H, halogen, OH. CN, or -NO:. In one embodiment, R5, R® R’,
and R® are independently H, halogen, OH. or CN. In one embodiment, R*, R R7, and R®
are independently H, halogen, or OH. In one embodiment, R’ R®, R7, and R® are

independently H or halogen.
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[00115] In one embodiment, R R R and R'® are independently, at each
occurrence, H, OH, NHz, or C:-Cs alkyl. In a further embodiment, R'°, R RV, and R*®
are independently, at sach occurrence, H, OH, or NHz. In a further embodiment, R, R,
RY and R!® are independently, at each occurrence, H or OH. In a further embodiment,
R RY and R!® are independently, at each occurrence, H, OH, NH», or C1-Cs atkyl,
wherein the alkvl is optionally substituted with one or more RY,

[00116] In one embodiment, X is a bond. H, N, O, CRMR!?, CR!L C, -NHC(O)NH-, or
Cs-Cscyclolatkyl. In one embodiment, X is a bond, H, N, O, CRUR", CRY . C, or -
NHC(O)NH-. In one embodiment, X is a bond, H, N, O, CR'RY, CRY, or C. Inone
embodiment, X is a bond, H. N. O, CRUR™, or CR'!. in one embodiment. X is a bond. H,
N, 0. or CRURY. In one embodiment. Xisabond, H. N,or 0. Xisabond, H, orN. In
one embodiment, X is a bond or H. in one embodiment, X is a bond. In ancther
embodiment Xis Hand nis 1. In another embodiment, X 1s N whennis 3. In another
embodiment, X is O and nis 2. In another embodiment, X is CR'RPZ andnis2. In
another embodiment, X is CRY and n is 3. In another embodiment, X is C andnis 4. In
another embodiment, X i3 -NHC(O)NH-. In another embodiment, X 1s Cs-Cocyclolalkyl
[00117]  In some embodiments, R is H, Ci-Cealkyl, or Ci-Cehaloalkyl. In some
embodiments, R is H or C1-Cealkyl. In some embodiments, R is H. Insome
embodiments, R is C1-Cealkyl. In some embodiments, R is C1-Cehaloallyl.

[00118]  Invet other embodiments, R® and R together with the atoms to which they are
attached mav corabine to form, a 5~ to-6 membered heterocyelyl. In other embodiments,
R® and R!* together with the atoms to which they are attached may combine to form,
independently, at each occurrence, S- to-6 membered heterocyelvl, wherein the
heterocycivl is optionally substituted with one or more RY,

[00119] In other embodiments, R' and R' together with the atoms to which they are
attached mav combine o form independently, at each occurrence, C3-Cs cycloalkyvi,
heterocyelyl, aryl, or hetercaryl. In other embodiments, R and R** together with the
atorns to which they are attached may combine to form independently, at each occurrence,
C3-Ce cvcloalkyl, heterocyclyl, or aryl. In some embodiments, R and R' together with
the atorus to which they are attached may combine to form independently, at each
occurrence, C3-Cr ovcloalkyl or heterocyvelyl In some embodiments, R and R together
with the atorns to which they are attached may combine to form independently, at each
occurrence, (3-Ce cycloalkyl In some embodiments, R*? and R together with the atoms

to which they are attached may combine to form independently, at each occurrence,
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heterocyclyl. In some embodiments, R and R together with the atoms to which they are
attached may combine o form independently, at each occurrence, arvl Tn some
embodiments, R and R’ together with the atoms to which they are attached may combine
to form independently, at each occuwrrence, heteroaryl.

[00120] In other embodiments, R and R together with the atoms to which they are
attached may combine fo form independently, at each occurrence, Cs-Cs cyveloalkyl,
heterocyclyl, arvl, or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally
substituted with one or more R'. In other embodiments, R and R together with the
atoms to which they are attached may cormbine to form independently, at each occusrence,
(3-Cs cycloalkyl, heterocyclyl, or arvl, wherein each heterocyclyl is optionally substituted
with one or more RY. 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 or heterocyclyl, wherein each heterocyelyl is optionally substituted with one or
more R'. In some embodiments, R and R together with the atoms to which they are
attached may combine o form independently, at each ocawrrence, C3-Cs cycloalkyl. In
some embodiments, R and R together with the atoms to which they are attached may
combine to form mdependently, at each occurrence, heterocyclyl, wherein each
heterocyclyl is optionally substituted with one or more RY. In some embodiments, R* and
R together with the atoms to which they are attached may combine to form
independently, at each occurrence, aryl. In some embodiments, R' and R'* together 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
RY.

[00121]  In some embodiments, uis G, 1, or 2. In some embodiments, uisOor 1. In
some embodiments, uis 0. In some embodiments, uis 1. In some embodiments, uis 2.
(001221  Insome embodiments, nis 1, 2, 3, or 4. In some embodiments, nis 1, 2, or 3.
In some embodiments, nis 1 or 2. In some embodiments, nis 1. In some embodimenis, n
15 2. In some embodiments, nis 3. In some embodiments, n is 4.

100123] Insomeembodiments sis 0, 1,2, 3, or4. Insome embodiments, sis 0, 1, 2, or
3. Insome embodiments, sis 0, 1, or 2. In some embodiments, s1s 0 or 1. In some
embodiments, s 15 0. In some embodiments, 15 1. In some embodiments, sis 2. In some
embodiments, s 15 3. In some embodimenis, s is 4.

(001241 Insomeembodiments, ris 9, 1,2, 3,4, 5,6, 7, or 8 Insome embodiments, ris

0,1,2,3,4,5,6,0r7. Insome embodiments, ris 0, 1,2, 3,4, 5 or 6. Insome
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embodiments, ris 0, 1,2, 3. 4, or 5. Insome embodiments, ris 0, 1, 2. 3, or 4. Insome
embodiments, ris 0, 1, 2, or 3. In some embodiments, ris 0, 1, or 2. Insome
embodiments, ris O or 1. In some embodiments, ris 0. In some embodiments, ris 1. In
some embodiments, ris 2. In some embodiments, ris 3. In some embodiments, ris 4. In
some embodiments, ris 5. In some embodiments, ris 6. In some embodiments, ris 7. In
some embodiments, ris 3.

{00125] Insome embodiments, pis O, 1.2, 3, 4,5,6,7, or . In some embodiments, p is
0,1,2,3.4,5,6,or7. Insome embodiments, pis(, 1,2, 3,4, 5, or 6. Insoms
embodiments, pis 0,1, 2,3, 4, or 5. Tn some embodiments, pis 0, 1, 2, 3, or 4. In some
embodiments, pis 0, 1, 2, or 3. Tn some embodiments, pis 0, 1, or 2. Insome
embodiments, pis O or 1. In some embodiments, p is 0. In some embodiments, pis 1. In
some embodiments, pis 2. In some embodiments, p is 3. In some embodiments, pis 4. In
some embodiments, pis 5. In some embodiments, p s 6. In some embodiments, pis 7. In
some embodiments, p is 8.

[00126] In designing and making the substantially impermeable or substantially
systermically non-bioavailable NHE-inhibiting compounds of the present invention that
may be utilized for the treatments detailed in the mstant disclosure.

{00127]  Another aspect, compounds of the present imvention with extended hydrocarbon
functionalities may collapse upon themselves in an intramolecular fashion, causing an
increased enthalpic barrier {or interaction with the desired biological target. Accordingly,
when designing “X” and Linkers moieties, these are designed to be resistant fo
hvdrophobic 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
alternatively be installed. Such modifications may ensure the NHE-inhibiting compound is
accessible for productive binding with s target. Furthermore, the hydrophilicity of the
Linkers may be improved by adding hydrogen bond donor or acceptor motifs, or ionic
matifs such as anunes that are protonated in the Gl or acids that are deprotonated. Such
modifications will increase the hydrophilicity of the “X” and Linker moteties 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 T o the “X” moiety and/or Linker. These functional groups can include

I~
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electrophiles, which can react with nucleophilic groups, and/or nucleophiles, which can
react with electrophilic X7 and Linker moieties. NHE-ihbiting compounds of Formula
may also be stmilarly denvatized with, for example, bororic acid groups. The NHE-
inhibiting compounds of Formulal may also contain olefins via olefin metathesis
chemistry, or alkynes or azides which can then react with appropriate other X and
Linker via [2 + 3} cvcloaddition.

{00129] Itis 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 iHustration purposes
only, and therefore should not be viewed i 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

PN\ g H H
|‘ N ¢ LN YN
; " " O st
;"*.M/\/N\) L ’s
H s=2 3 4, etc.,;
3.4kDa, 5kba, ete
t H
SN N N \’*N‘/\.U(N;«
J? HoOY ln"
(H, -CH3, eto) n=2 34,58, efc
& b q{/’\ }/\\/R?‘ ‘
, ~ (o) T
;’iN/\/’\N/\/\/N\/\/N;i } n
H ; n=2 3 4, etc

(R = 4, -CH3, elc)

3.4 kDa, 5 kDa, eic.

Electrophilic Linkers

e Yo ;'i A A oY O e
KJ\( X ATV X A S et
" \OH iy n

n=012 34 elc n=1 23 4 et n=2 3 4 el
X =-0-, -NH-, etc X = -0, -NH- 8, etc 3.4 kDa, 5 kDa, eic.

R' = tosyl, mesyl, elc

O . n
OHG : N H ‘
OH VOV\Oj}f_\CHO "‘,(v-)j\N//\{\XN ;"’\ ; "oy CO,
- " ’ Ho Vi 0,C =
n=2 34 etc; Is} )

n
3.4 kDa, 5 kDa, etc. w234, 5 6, el n'=1, 2 3 etc
I N
A O Y
(/\r}.-’(’“)‘mz R e g
OsCu N
\an' n'=2 3 4 etc,;
w=1 2 3 el 2.4 kDa, 5 kDa, etc.

[00131] The linking motety, Linker, in each of the 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,

{00132]  In another embodiment, "X moieties itiustrated in the compounds of Formula |
may also include, but are not limited to, ether moieties, ester moieties, sulfide moteties,
disulfide moieties, anine moieties, arvl moteties, alkoxyl moieties, etc., such as, for

example, the following:

4
~3
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wherein the broken bonds (1.e., those having a wavy bond, * , through them} are poinis of

connection to the rest of the molecule of Formulda I when n> 1, where said points of

75
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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’, @', v and 57 ts an independently selected
integer ranging from about 0 to about 48, from about 0 to about 36, or from about 0 o
about 24, or from abowt 0 to about 16, In some instances, each p, g, v and s can be an
independently selected integer ranging from about O 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.

{00133]  In another approach, the “X” motety of formuda I may be a dendrimer, defined
as a repeatedly branched molecule (see, e g, J. M. 1. Fréchet, D. A Tomalia, Dendrimers
and Other Dendritic Polymers, John Wiley & Sons, Ltd. NY, NY, 2001} and schematically

represenied below:

\é\:.
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DENDRIMER DENDRON

{00134] In this approach. the rest of the NHE-inhibiting molecule is attached through
Linker to one, several or optionally all termim located at the periphery of the dendrimer.
In another approach, a dendrimer building block named dendron, and Hustraled above, 15
used as X" motety, wherein the rest of NHE-mhibiting molecule is attached to one,
several or optionally all termini located at the periphery of the dendron. The number of
generations herein 1s {ypically between about 0 and about 6, and between about 0 and
about 3. (Generation is defined 1n, for example, J. M. 1. Fréchet, . A, Tomalia,
Dendrimers 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,

80
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those shown in or illustrated by: (i) J. M. J. Fréchet, D. A Tomalia, Dendrimers and Other
Dendritic Polymers, John Wiley & Sons, Ltd. NY, NY; (it) George R Newkome, Charles
N. Moorefield and Fritz Vogtle, Dendrimers and Dendrons: Concepts, Syntheses,
Applications, VUH Verlagsgesellschaft Mbh; and, (i1} Boas, U.. Christensen, J. B.,
Heegaard, P.M.H., Dendrimers in Medicine and Biotechnology: New Molecular Tools |
Springer, 2006,

{00135]  Invet another approach, the “X” moiety may be a polymer moiety or an
oligomer moiety. The polyvmer or oligomer may, in each case, be independently
constdered and comprise repeat uniis consisting of a repeat motety selected {rom alkyl
(e.g., ~CH>-), substituted alkyl (e.g., -CHR- , wherein, for example, R 1s hydroxy), alkenvi,
substituted alkenyl, alkynyl, substitited alkvnvl, phenyl, arvl, heterocyclic, amine, ether,
sulfide, disuifide, hvdrazine, and any of the foregoing substituted with oxygen, sulfur,
sutfonyl, phosphonyl, hydroxyl, alkoxyl, amine, thiol, ether, carbonyl, carboxyl, ester,
amide, alkyl, alkenvl, 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 ethyienic
monomers listed elsewhere herein below).

{00136] Preferred polvmers for polymeric moieties useful in constructing substantially
impermeable or substantially systemically non-bigavailable 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 polymenization,
condensation polymerization, addition polymerization, ring-opening polymerization,
and/or can be derived from naturally occurring polymers, such as saccharide polymers.
Further, in some ernbodiments, 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, hemicellalose, alkyl cellulose, hydroxvalkyl cellulose, carboxymethylcellulose,
sulfoethylcellulose, starch, svlan, amylopectine, chondrottin, hyarulonate, heparin, guar,
xanthan, mannan, galactomannan, chitin, and/or chitosan. More preferred, in at least some
metances, are polymer moteties that do not degrade, or that do not degrade sigmf{icantly,
under the physiological conditions of the GI tract (such as, for exaraple,
carboxymethylcellulose, chitosan, and sulfoethyicellulose).

{00138] When free radical polymerization is used, the polvmer moigtv can be prepared

from various classes of monomers including, for example, acryhic, methacrvlic, styrenic,

&1
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vinylic, and dienic, whose tvpical examples are given thereafter: stvrene, substituted
styrene, alkyl acrylate, substituted alkyl acrylate, alkyl methacrylate, substituied alky!
methacrylate, acrvlonitrile, methacrylonitrile, acrylamide, methacrylamide, N-
alkylacrylamide, N-alkvimethacryvlamide, N N-dialkviacrylamide, N,\N-
dialkyimethacrviamide, isoprene, butadiene, ethyviene, vinvl acetate, and combinations
thereof. Functionalized versions of these monomers may also be used and 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
methacryiate, ethyl methacrylate, propyl methacrylate (all 1somers), buty]l methacrylate (all
isoroers), 2-ethylhexyl methacrvlate, isobomy! methacryiate, methacrviic acid, benzyl
methacryiate, phenyl methacrylate, methacrylonitrile, ga-methvistyvrene, methyl acrviate,
ethyl acrviate, propyl acrylate {all isomers), butyl acrylate {all isomers}, 2-ethvihexyl
acrylate, isobomyl acrylate, acrylic acid, benzyl acrvlate, phenyl acrvlate, acrylonitrile,
styrene, glyvcidyl methacrylate, 2-hydroxyethyl methacrylate, hyvdroxypropvl methacrvlate
(all 1somers), hydroxybutyl methacrylate (all isomers), N N-dimethylaminoethyl
methacrylate, N N-diethylaminoethyl methacrylate, triethyvleneglvcol methacrylate,
itaconic anhvdride, ttacornuc acid, glycidy! acrvlate, 2-hydroxvethyl acrvlate,
hydroxypropy! acrylate (all isomers), hydroxybuty! acrvlate (all isomers), N,N-
dimethviaminoethy! acrylate, N N-diethylaminoethy! acrylate, triethyleneglycol acrylate,
methacrylamide, N-methylacrylamide, N N-dimethylacrylamide, N-tert-
butylmethacryvlamide, N-N-butvimethacrviamide, N-methylolmethacrviamide, N-
ethyloimethacrylamide, N-tert-butviacryiamide, N-N-butylacrylamide, N-
methvlolacrylamide, N-ethyvlolacrvlamide, 4-acrvloylmorpholine, vinyl benzoic acid (all
1somers), disthylaminostyrene (all 1somers), a-methvivinyl benzoic acid (all 1somers),
diethylamino g-methyistyrene (all isomers), p-vinvibenzene sulfonic acid, p-vinylbenzene
sulfonic sodium salt, alkoxy and alkyi silane functional monomers, maleic anhydride, N-
phenvimaleimide, N-butylmaleimide, butadiene, 1soprene, chloroprene, ethylene, vinyl
acetate, vinviformamide, allvlamine, vinylpyndines (all isomers), fluorinated acrviate,
methacryiates, and combinations thereof. Main chain hetercatom polymer moieties can
also be used, including polvethyleneimine and polyethers such as polvethvlene oxide and
polypropylene oxide, as well as copolyrers 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, a hydroxyl-substituted alkyl, such as -CH{OH}-). Polyols, such as mono-
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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, in yvet another alternative approach
to the polvvalent embodiment of the present disclosure, a macromolecule (e.g., a polymer

or oligomer} having the generic following exemplary structures

which may be exemplified, designed, and/or constructed as described for the moieties:
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[00141] 1t 1s understood that any embodiment of the compounds of the present
invertion, 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 kist of substituents is listed for
any particular substituent in a particular embodiment and/or claim, it is understood that
cach individual substituent may be deleted from the particular embodiment and/or claim
and that the remaining hist of substituents will be considered to be within the scope of the
mvertion. Fuithermore, it is undersiood 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 Permeability

{00142]  In this regard it is {o be noted that, in various embodiments, the ability of a

compound o be substantially systemically non-bioavailable is based on the compound
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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, ete.).
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 rule of five.” Although not a rule, but rather a set of guidelines,
Lipinski shows that small molecule drugs with (¢} a molecular weight, (1) a number of
hydrogen bond donors, (111} 2 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 conceniration (1.e., 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
svstemically non-bioavailable compounds (e.g., substantially systemically non-
bioavaiiable NHE-inhibiling compounds) can be designed to have molecular structures
exceeding one or more of Lipinski's threshold values. (See also Lipinski et al,,
Fxperimental and Computational Approaches to Fstimate Solubility and Permeability in
Drug Discovery and Development Settings, Adv. Drug Delivery Reviews, 46:3-26 {2001},
and Lipinska, Drug-like Properties and the Causes of Poor Solubility and Poor
Permeabilitv, 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 NHE-inhibiting compound of the present
disclosure can be constructed to feature one or more of the following charactenistics: (1) a
MW greater than about 500 Da, about 1000 Da, aboui 2500 Da, about 5000 Da, about
10,000 Da or more (in the non-salt form of the compound), (11} 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; (ii1) a total number of O atoms and/or N atoms and/or other potential
hydrogen bond acceptors greater than about S, about 10, about 15 or more; and/or {iv)y a
Moriguchi partition coefficient greater than about 10° (i e, Log P greater than about 5,

-
I
i

about 6, about 7, eic.), or altematively less than about 10 (e, a Log P of less than 1, or
even ).

[00143]  In addition to the parameters noted above, the molecular polar surface area (i ¢,
“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. 1i has been

successfully applied for the prediction of intestinal absorption and Caco?2 cell monolayer
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penetration. {For CacoZ cell monolaver penetration test details, see for example the
description of the Caco2 Model provided m Example 31 of U.S. Pail. 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 mav be applied for example 1o
the evaluation or testing of the compounds of the present disclosure ) PSA is expressed in
A? {squared angstroms) and is computed from a three-dimensional molecular
representation. A fast calculation method is now available (see, e.g., Ertl et al., Jouwrnal of
Medicinal Chemistry, 2000, 43, 3714-3717, the entire contents of which are incorporated
heremn by reference for all relevant and consistent purposes) using a deskiop computer and
commercially available chemical graphic tools packages, such as ChemDraw. The term
“topological PSA™ (tPSA) has been coined for this fast-calculation method. 1PSA is well
correlated with human absorption data with common drugs (see, e.g., Table 1, below}:
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(from Ertl et al., J. Med. Chem., 2000, 43:3714-3717). Accordingly, in some preferrec
embodiments, the compounds of the present disclosure may be constructed to exhibit a
tPSA value greater than about 100 A2, about 120 A% about 130 A%, or about 140 A%, and in
some instances about 130 A%, about 200 A%, about 230 A2, about 270 A?, about 300 A%,
about 400 A2 or even about 500 A2, such that the compounds are substantially
impermeable or substantially systemically non-bicavailable {as defined elsewhere herein).
[00144] Because there are exceptions to Lipmski's "rule,” or the tPSA model, the

permeability properties of the compounds of the present disclosure may be screened



WO 2018/129552 PCT/US2018/013020

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
using an artificial membrane as a model of a gastrointestinal epithelial cell. (As previously
noted above, see for example U.S. Patent No. 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 mumic the net permeability
characteristics of a gastrointestinal mucosa, may be utilized as a model of a gastrointestinal
mucosa. 1he membrane can be used to separate a compartment containing the compound
of the present disclosure from a compariment where the rate of permeation will be
monitored. Also, parallel artificial membrane perroeability assays (PAMPA) can be
performed. Such in vifro measurements can reasonably indicate actual permeability in
vivo, {See, for example, Wohnsland et al, J Med. Chem., 2001, 44:923-930; Schmidt et
al., Millipore Corp. Application Note, 2002, n° ANI72SENOG, and n® AN1728ENOO,
incorporated herein by reference. )

{00145]  Accordingly, in some embodiments, the compounds wiilized in the methods of
the present disclosure may have a permeability coefficient, Papp, of less than about 100 x
107 cnv/s, or less than about 10 x 10 cov/s, or less than about 1 x 10°¢ cmy/s, or less than
about 0.1 x 10°° cmy/s, when 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 s 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-bicavailable. More
specifically, the NHE-mhibiting can be a dimer, multimer or polvmer moigty, such that the
resulting compound is substantially impermeable or substantially systemically non-
bicavailable. The dimer, multimer or polvimer may be of a molecular weight greater than
about 500 Daltons (D), about 1000 Da, about 2500 Da, about S000 Da, abowt 10,000 Da
or more, and in particular may have a molecular weight in the range of about 1000 Daltons
(Da) to about 500,000 Da, or in the range of about 53000 fo about 200,000 Da, and may
have a molecular weight that is sufficiently high to essentially preclude any net absorption

through alaver of gut epithelial cells of the compound.
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[0 Persistent Inhibitorv Effect

[00147]  In other embodiments, the substantially impermeable or substantially
svstermically non-bicavailable NHE-inhibiting compounds utilized in the treatment
methods of the present disclosure may additionally exhibit a persistent inhibitor effect.
This effect manifests itseif when the inhibitory action of a compound at a certain
concentration in equilibrium with the epithelial celi (e.g., at or above its mhibitory
concentration, IC} does not revert to baseline (i e, sodium transport without inhibitor) after
the compound is depieted by simple washing of the luminal content.

[00148]  This effect can be interpreted as a result of the tight binding of the NHE-
inhibiting corapounds to the NHE protein at the intestinal apical side of the gut epithelial
cell. The binding can be considered as quasi-irreversible to the extent that, atter the
compound has been contacted with the gut epithelial cell and subsequently washed off said
sut epithelial cell, the flux of sodium transport 1s still significantly lower than in the control
without the compound. This persistent mhibitory effect has the clear advantage of
maintaining drug activity within the GI tract even though the residence time of the active
i the upper GI tract 1s 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 exposure within the GI {ract.

[00150]  The persisience effect can be determimed using in vifre methods; in one
instance, cell lines expressing NHE transporters are split in different vials and treated with
a NHE-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
mohibitor, and sodium uptake measurement is repeated after the washing. Compounds that
maintain thetr inhibitory effect after multiple/lengthy washing steps (compared to the
inhibitory effect measured in the vials where washing does not occur) are persisient
mhibitors. 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 Gl perfused
with a solution containing the inhibitor and shortly after flushing the bathing sohstion with
a buffer solution free from inhibitor. A persistence effect can also be characterized i vivo
by observing the time needed for sodium balance to retum to normal when the imhibitor
treatment is discontinued. The linmut of the method resides in the fact that apical cells (and
therefore apical WHE transporiers} are sloughed off after a period of 3 to 4 davs, the typical

turnover time of gut epithelial cells. A persistence effect can be achieved by mcreasing the
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residence time of the active compound at the apical surface of the gut epithelial cells; this
can be obtained by designing NHE antiport inhubitors with several NHE-inhibiting
molecule or oligomer (wherein “several” as used herewn 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 1o 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 giveol. (See also Patil, 8.8,
et al., Curr. Drug Deliv., 2008, Oct. 5(4), pp. 312-8.)

Compounds of the invention mcorporating a cvano group at the 4-position of the
indane ring svstem of formuda I unexpectedly exhibited superior persistent inhibition of
MNHE3 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-cyano and 6-chloro groups demonstrated superior persistent inhibition compared to the
analagous compound having a 4,6-dichloro substituted indane ring svstern. See following
table. The following pairs of compounds differ only in the 4-position substituent (either

chioro (X-Cl or eyano (X-CN)):

{A-CIy 3-(2-{2-{(38)-3-(4-{J{(18,28)-4.6-dichloro-2-| (3R )}-3-methyipiperazin-1-yi}-
2,3-dihydro-1H-inden-~1-yloxy} benzenesuifonamido)pyrrolidin-1-vljethoxy tethy1)-1-(4-
{H(2-12-1(38)-3-(4-{](1 5,28 -4 6-dichloro-2-{{(3R)-3-methvipiperazin-1-v1]-2,3-dihydro-
IH-inden-1-yljoxy tbenzenesulfonamidopvrrolidin-1-
vllethoxy JethyDcarbamoyljamino } butyDurea; and

(A-CN) 3~(2-{2-[(3R)-3-(4~{[(18,28)-6-chloro-4-cyano-2-[(3R)-3-methy ipiperazin-
1-y1}-2.3-dihy dro-1H-inden-1-yljoxy } benzenesulfonamido)pyrrolidin-1-yljethoxy }ethyl}-
1-€4-4{{2-12-{(3R}-3-{4- {{{15.28)-6-chloro-4-cyano-2-[ (3R }-3-methyipiperazin-1-vi]-2,3-
dihy dro-1H-inden--vljoxy } benzenesulfonamido)pyrrolidin-1-
vijethoxy tethylycarbamoyijamino} butyurea.

(B-ChH N-{2-1(353-3-(4-{{(15.,25)-4,6-dichloro-2-| (3R }-3-methyipiperazin-
P-v1}-2,3-dihydro-1H-imden-1-yljoxy t benzenesulfonamidoypvrrolidin-1-y1}-2-oxoethyl} -2~

$H4-(2-(38)-3-(4-1](1 8,28 -4, 6-dichloro-2-[ (3R)}-3-methyipiperazin-1 -vi]-2,3-
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dihydro-1H-inden-1-yljoxy } benzenesulfonamido)pyrrolidin- 1 -vij-2-

osoegthyl} carbamoyDmethylcarbamoyl } aminobutytcarbamoyl} amino)acetamide; and

{(B-CN) N-{2-[(38)-3-(4-{{{18,28)-6-chloro-4-cvane-2-[ (3R)-3~
methylipiperazin-1-yi}-2,3-dihydro-1 H-inden-1-yljoxy } benzenesulfonamido)pyrrolidin-1 -
vij-2-oxoethyl}-2-( {{4-({{{{2-1(38)-3-(4-{[(18,28)-6-chloro-4-cyano-2-{(3R}-3-
methyipiperazin-1-yi}-2,3-dihvdro-1H-inden-1-vijoxy } benzenesulfonamido)pyrrolidin-1-

vi}-2-oxoethyl} carbamovmethylicarbamovl} amino)butyljcarbamoy! } amino)acetamide.

(C-Ch 3-(2-{2-1(38)-3-(4-{[(18,28)-4 6-dichloro-2-(piperazin-1-y1}-2,3~
dihydro-1H-inden-1-vijoxy }-3-fluorobenzenesul fonamido)pvrrolidin-1-yijethoxy tethvi}-
1-(4-{{{2-{2-{(38)-3-(4-{{(18,25)-4 6-dichloro-2-{piperazin-1-yi}-2,3-dihydro-1 H-inden- 1 -
vlloxy }-3-fluorobenzenesulfonamidopyrrolidin- 1~

viethoxy }ethyljcarbamovljamino} butyurea; and

{C-CN) 3-(2-42-12-(4- {{(18,28)-6-chloro-4-cyano-2-[ (3R }-3-
(dimethviamino}piperidin-1-y1}-2 3-dihyvdro-1H-inden-1-
yHoxy benzenesulfonamido)ethoxy jethoxy tethy - 1-(d- {2~ {2-] 2-(4- {J{15,28)-G~chloro-
4~cyano~2-{(3R}-3~(dimethylanuno)piperidin-1-v1}-2,3~dihydro- 1 H-inden- 1 -

vijoxy } benzenesul fonamidoethoxy jethoxy ethvicarbamoy! jamino} butyDurea.

(C-CH 3-(2-4{2-1(38)-3-(4-{{(18,28 -4 6-dichloro-2-(piperazin-1-y13-2,3-
dihydro-1H-mden-1-yljoxy }-3-fluorobenzenesulfonamido)pyrrolidin- 1 -vi{ethoxy fethyl}-
F-(4-{1(2~{2-[(35)-3-(4-{] (18,28)-4, 6-dichloro-2~{piperazin-1 -y 1}-2, 3-dthydro- 1 H-inden-1-
vijoxv}-3-fluorobenzenesulfonamido)pyrrolidin-1-

yijethoxy }ethylcarbamovljamino} butyvijurea; and

{C-CN) 3-{2-{2-1(38}-3-(4- {{{18,2K8)-6-chloro-4-cyano-Z-(piperazin-i-vi}-
2,3-dihydro-1H-~inden-~1-yHoxy ; -3-{luorobenzenesulfonamido)pyrrolidin-1-
vijethoxy tethyD-1-(4- {[{2-12-[(35)-3-(4- {[{18.28-6-chloro-4-cyano-2-(piperazin- 1 ~vi)-
2 3-dihydro-1H-inden-1-vijoxy }-3-fluorobenzenesul fonamidoypyrrolidin-1 -

vijethoxy ethylcarbamoyijamine} butyurea.

{(B-ChH 3-{2-42-12-¢4-{{(18,25)-4 6-dichloro-2~{piperazin-1-y1}-2,3-dihvdro-

1H-~nden-~1-yljoxy } -3-fluorobenzenesulfonamidojethoxy jJethoxy Yethy -1 -(4-{[{2-{2-] 2-
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{(4-4[(18,28)-4,6-dichloro-2-{piperazin-1-v1)-2,3-dihydro-1H-inden- 1 -v1joxy }-3-

fluorobenzenesulfonamidojethoxy jethoxy fethy Dearbamovijamino } buty Burea; and

(B-CN)y 3-(2-{2-12-¢4-{1(18,28)-6-chloro-4~cy ano-2~{piperazin-1-y1}-2,3~
dihvdro-1H-inden-1~yljoxy }-3~-fluorobenzenesulfonanudolethoxy jethoxy tethy - 1-(4-{{(2-
{2-12-(4-{[(18.28)-6-chloro-4-cyano-2-(piperazin-1 -v1}-2,3-dihy dro- 1 H-inden-1-v1ljoxv }-

3-fluorobenzenesulfonamidojethoxy fethoxy fethylcarbamoyljamino tbutviurea.

(E-Cl) 3-(2-{2-12-(4-{{(15.25)-4,6-dichloro-2-|(3R)-3-
(dimethyviamino)piperidin-1-y1}-2.3-dihvdro-1H-inden- 1 -
vijoxy } benzenesuifonamidojethoxy jethoxy yethy D)-1-(4- {{(2-{2-{2-{4-{[(15,28}-4,6-
dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-vi{-2,3-dihydro- 1H-inden- 1~

vlloxy } benzenesulfonamido)ethoxy fethoxy FethyDearbamoyl]amimo} buty Durea; and

(E-CN) 3-(2-42-12-¢4-41(18,28 }-6~chloro~4~cyano-2-[{3R}-3-
{dimethyiamino)piperidin-1-v1}-2,3-dithydro-1H-inden-1-
yijoxy }benzenesulfonamido)ethoxy jethoxy tethybi-1-(4- {{(2-{2-] 2-(4- {{{15,28)-6-chloro-
4~cyano-2-[(3R}-3~(dimethylamuino)piperidin- 1-v1}-2,3~dihvdro- 1 H-inden-1 -

vijoxy } benzenesulfonamudo)ethoxy jethoxy fethyDcarbamoy! Jamino} butyDurea,

(F-ChH 3-(2-{2-12-(4-{{(18,28)-4 6-dichloro-2-(piperazin-1-v1}-2,3-dihydro-
IH-inden-1-yljoxy }-3-methvibenzenesulfonamido)ethoxy |ethoxy tethy 13- 1-(4- {|(2-{2-[2-
{(4-4[(18,28)-4,6-dichloro-2-{piperazin-1-v1)-2,3-dihydro-1H-inden- 1 -v1joxy }-3-

methyibenzenesulfonamidojethoxy jethoxy fethyDearbamovijamino  buty Burea; and

(F-CN) 3-(2-42-12-(4-{{(18,28)-6-chloro-d~cyano-2-{ piperazin-1-y1}-2.3-
dihvdro-1H-inden-1-vljoxy }-3-methyibenzenesulfonamido yethoxy jethoxy } ethy )-1-(4-
{H{2-42-|2-(4-{[{18,28)-6-chloro-4-cyano-2~(piperazin-1-yi}-2,3-dihvdro-1H-inden-1-

yloxy }-3-methylbenzenesutfonamidojethoxy lethoxy jethylcarbamoyljamino } butvDurea.

(G-Ch 3-{2-{2-12-(4- {{(18,258)-4 6-dichloro-2-(piperazin-1-v1}-2, 3-dihy dro-
IH-inden-1-vljoxy tbenzenesulfonanudoethoxy jethoxy fethyl)-1-(4- {{(2- {2-2-(4-
{[{18.28)-4 6-dichloro-2-{piperazin- 1 -v1}-2,3-dihvdro-1 H-inden-1-

vioxy i benzenesutfonamidoethoxy jethoxy fethyBcarbamoyllamino} butyhurea; and

(G-CN)y 3-(2-{2-12-¢4-{1(18,28)-6-chloro-4~cy ano-2~{piperazin-1-y1}-2,3~

dihvdro-1H-inden-1~-yljoxy } benzenesulfonamido)ethoxy Jethoxy YethyD-1-(4- {[{2-{2-[2~
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{(4-4[(18,28)-6-chloro-4-cvano-2-{piperazin-1-vi)-2,3-dihydro-1H-inden-1-

vioxy tbenzenesutfonamidoethoxy jethoxy fethyBcarbamoyljamino} butyhurea.

Compound piCsG Standard n Percent
{persistent} Deviation Enhibition
A-Cl 8.6 0.2 3 101
A-CN 9.2 0.1 2 101
B-(l 9.2 0 2 102
B-CUN 9.9 0.1 6 110
C-Cl 8.4 0.1 2 S0
C-CN 9.3 0.3 3 106
B-Ci 8.4 6.1 2 -
D-CN 9.3 6.1 2 74
E-(1 8.3 0.3 5 99
E-CN 8.9 0.8 4 36
F-Cl 77 0.2 5 104
F-CN R.6 0.1 2 8%
G-Ci 8.2 6.1 2 82
G-CN 9.0 0.2 2 -

Accordingly, in an embotdment of the invention there is provided a compound

having a structure according to any one of formula (I") and (Ia”) through (1)
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D, G Enzyme Resistance

[00151]  Because the compounds utilized in the treatment methods of the present
disclosure are substantially systernically non-bioavailable, and/or exhibit a persistent
inhibitory effect, it is also desirable that, during their prolonged residence time in the g,
these compounds sustain the hydrolyiic conditions prevailing in the upper Gl tract. In such
embodiments, compounds of the present disclosure are resistant (o enzymatic metabolism,
For example, adnunistered compounds are resistant to the activity of P450 enzymes,
glucurosyl transferases, sulfotransferases, glutathione S-transferases, and the like, in the
miestinal mucosa, as well as gastric {e.g., gastric lipase, and pepsine), pancreatic {e.g..
frypsin, inglyceride pancreatic lipase, phospholipase A2, endonucleases, nucleotidases,
and alpha-amvlase), and brush-border enzymes {(e.g., alkaline phosphatase, glvcosidases,
and proteases) generally known in the art.

[00152]  The compounds that are utitized 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
mactive towards the gastrointestinal flora, and do not disrupt bactenal growth or survival.
As aresult, in various embodiments herein, the minimal inhubitory concentration {or
“MIC™) against Gl flora is desirably greater than about 15 pg/ml, abowt 30 ug/mi, about 60
ug/mi, about 120 pg/ml, or even aboul 240 ug/mil, the MIC 10 various embodiments being
for example between about 16 and about 32 pug/ml, or between about 64 and about 128
ug/mi, or greater than about 256 ug/mi.

{00153] To one skilled in the art of medicinal chemistry, metabolic stability can be
achieved i 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. Aleratively, eleciron withdrawing groups can be added o a conjugated
svstem (o generally provide protection to oxidation by reducing the electrophilicity of the
compound. Proteolvtic 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.

£ Sodium and/or Fluid Cuiput
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{00154]  It1s also to be noted that, in various embodiments of the present disclosure, one
or more of the NHE-~inhibiting compounds detatled herein, when adouunistered either alone
or in combination with one or more additional pharmaceutically active compounds or
agents (including, for example, a fluid-absorbing polymer) 1o a patient in need thereof,
may act {o increase the patient’s daily fecal output of sodium by at least about 20, about 3¢
mmol, about 40 mmol, about 50 mmol, about 60 mmol, about 70 mmol, about 80 mmol,
about 90 nmunol, about 100 mmol, about 128 mmol, about 130 mmaol 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 mmmol/day, or from about 30 to about 60 mmol/day

[00155]  Additionally, or alternatively, it 15 also to be noted that, in various embodiments
of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein,
when adminisiered either alone or in combination with one or more additional
pharmaceutically active compounds or agents (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 feast about 100 mi, about 200 mi, about 300 ml. about 400 ml, about 300 ml. about 600
i, about 700 mi, about 80C mi, about 900 mi, 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 130 to

about 750 mi/day, or from about 200 to about 300 ml/day (assuming isotonic fluid).

I Conae anid 1C 50

[00136]  {t1s also to be noted that, in various embodiments of the present disclosure, one
or more of the NHE-inhibiting compounds detatled 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 thereofat a
dose resulting i at least a 10% increase in fecal water content, has a Cuax that is less than
the ICse for NHE-3, more specifically, less than abowt 10X {10 times) the IUso, and, more
specifically still, fess than about 100X (100 times) the ICso.

[00157]  Additionally, or altematively, 1t is also to be noted that, in various embodiments
of the present disclosure, one or more of the NHE-inhibiting compounds detailed hergin,
when admunistered 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 Cuax of less than about 10 ng/ml, about

7.5 ng/mi, about 5 ng/mi, about 2.5 ng/mi, about 1 ng/ml, or about 0.5 ng/mi, the Cuax
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being for example within the range of about 1 ng/mi to about 10 ng/mi, or about 2.5 ng/

to about 7.5 ng/ml.

[00158]  Additionally, or altemnatively, 1t is also to be noted that, in various embodiments
of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein,
when adminisiered 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 ICso of less than about 10 uM, about 7.5
uM, about 5 uM, about 2.5 uM, aboui T uM, or about 0.5 uM, the ITso being for example
within the range of about 1 uM to about 10 gM, or abowt 2.5 uM 1o about 7.5 uM.
[001539]  Additionally, or altematively, 1t is also to be noted that, in various embodiments
of the present disclosure, one or more of the NHE-inhibiting compounds detailed herein,
when adminisiered to a patient in need thereof, may have a ratio of ICse: Cuax, wherein [Cso
and Cuax are expressed in terms of the same units, of af least about 10, about 30, about 100,
about 250, about 5300, about 750, or about 1000,

[00160]  Additionally, or alternatively, it is also to be noted that, in various embodiments
of the present disclosure, wherein one or more of the NHE-inhibiting compounds as
detailed herein is orally adnunistered to a patent in need thereof, within the therapeutic
range or concentration, the maximum compound concentration detected in the serum,
defined as Cuax, 1S lower than the NHE inhibitory concentration ICso of said compound. As
previousty noted, as used herein, ICso 15 defined as the quantitative measure indicating the
concentration of the compound required to infubit 50% of the NHE-mediated Na/ H

antiport activity in a cell based assay.

1ii. Pharmaceutical Compositions and Methods of Treatment

A. Compositions and Methods

1. Fluid Retention and/or Salt Overload Disorders

[00161]  Another aspect of the invention is divected to method for inhibiting NHE-
mediated antiport of sodium and hvdrogen ions. The method comprises admmistering to a
mammal in need thereof a pharmaceutically effective amount of a compound or
pharmaceutical composition of Formula I In one embodiment, the method comprises
admimstering to a manumnal in need thereof a pharmaceutically effective amount of a
compound la, Ib, Ic, Id, e, If. Ig, th, or i1 or a combination thereof.

{00162]  Another aspect of the invention is directed to method for treating a disorder

associated with fhad 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 flud retention or salt overload comprises administering to a
mammal in need thereof a pharmaceutically effective amount of a compound Ia, Ib, Ic, Id,
Ie, If, Ig, th, or I 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)
gamma agonist-induced fluid retention 1s provided, the method comprising administering
to a manwoal in need thereof a pharmaceutically eftective 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, gastroesophageal reflux disease, functional
heartbum, dvspepsia, functional dvspepsia, 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,
mfectious diarthea, cancer {colorectal), “leaky gut syndrome”, cystic fibrosis
gastrointestinal disease, multi-organ failure, microscopic colitis, necrotizing enterocolitis,
allergy — atopy, food allergy, infections {respiratory), acute inflammmation {(g.g., sepsis,
systemic inflammatory response svndrome), chronic inflammation (arthritis), obesity-
mduced metabolic diseases {e.g., nonalcoholic steatohepatitis, Type | diabetes, Type [}
diabetes, cardiovascular disease), kidney disease, diabetic kidnev disease, cirrhosis,
nonalcoholic steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary
sclerosing cholangitis, primary biliary cholangitis, portal hypertension, avioimmune
disease (e.g. Type | diabetes, ankvilosing spondvlitis, lupus, alopecia areata, rheumatoid
arthritis, polymyalgia theumatica, fibromyalgia, chronic fatigue syndrome, Sjogren’s
syndrome, vitiligo, thyroiditis, vasculitis, urticarial (hives), Raynaud’s syndrome},
Schizophrenia, autism spectrum disorders, hepatic encephiopathy, chronic alcoholism, and

the like.

o
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[00164]  In another embodiment, a method for treating hy pertension is provided, the
method comprising admimstering to a mammal 1n need thereof a pharmaceutically
etfective 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
marnmal’s daily fecal output of sodium and/or flrd. In further embodiments, the method
comprises adnunistering 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 miool, and/or fluid by at least about 200 ml. In {urther 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 flmd-
absorbing polyvmer {o 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 admunistered to
freat 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 {o
treat flud overload.  In further embodiments, the fluid overload is associated with
congestive heart faillure. 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 inierdialytic
weight gain in ESRD patients. In further embodiments, the compound or composition is
admunistered to treat edema. In further embodiments, the edema 1s caused by
chemotherapy, pre-menstrual fluid overload or preeclampsia.

{00167]  In further embodiments, the compound or composition is administered to treat
gastric ulcers. In further embodiments, the corapound or compaosition 15 administered to
treat infectious diarrhea. In further embodiments, the compound or composition is
administered {o treat cancer {colorectal). In further embodiments, the compound or

compostiion is administered (o treat “leaky gut syndrome”. In further embodiments, the
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compound of composition is administered {o treat cystic fibrosis gastrointestinal disease. In
further embodiments, the compound or composition is administered to treat multi-organ
failure. In further embodiments, the coropound or composition 1s admimstered to freat
microscopic colitis. In further embodiments, the compound or composition is administered
to treat necrotizing enterocolitis. In further embodiments, the compound or composition is
admunistered (o treat atopy. In further embodiments, the compound or composition is
admanistered to treat food allergy. In further embodiments, the compound or compostition
1s administered to treat respiratory infections. In further embodiments, the compound or
composifion is administered to treat acute inflammation {(e.g., sepsis, systemic
mflammatory response svndrome). 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 steatchepatitis, Type T diabetes, Type Il diabetes, cardiovascular disease). In
further embodiments, the compound or composition 15 adnunistered to treat kidnev disease.
In further embodiments, the compound or composition is administered to treat diabetic
kidney disease. In further emabodiments, the compound or composition s administered to
treat cirrhosis. In further embodiments, the compound or compaosition is adnunistered 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
compostiion is adminisiered (o ireat steatosis. In further embodiments, the compound or
composttion is admnistered to treat primary sclerosing cholangitis. In further
embodiments, the compound or composition is administerad to treat primary biliary
cholangiiis. In further embodiments, the compound or composition is administered to treat
portal hypertension. In further embodiments, the compound or coraposition is adrmnistered
1o treat autoimmune disease {e.g., Type 1 diabetes, ankviosing spondylitis, lupus, alopecia
areata, rheumatotd arthritis, polymyalgia rheumatica, fibromyalgia, chronic fatigue
svadrome, Sjogren’s syndrome, vitiligo, thyroiditis, vasculitis, urticanial (hives), or
Raynaud’s syndrome). In further embodiments, the compound or compaosition 15
admunistered 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 fo treat hepatic encephlopathy. In further embodiments, the
compound or composition is administered to treat chronic alcoholism.

{00168] In further embodiments, the compound or composition is administered orally,

by rectal suppostiory, or enema.
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[00169]  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 corapounds or agents. o 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, aldosierone 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, and peroxisome
proliferator-activated receptor (PPAR) garnma agonist agent. In further embodiments, the
diuretic 15 selected from the group consisting of a high ceiling loop diuretic, a
henzothiadiazide diuretic, a potassium sparing diuretic, and an osmotic diuretic. 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 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 admunistered sequentially. In further embodiments, the individual
pharmaceutical preparation ts administered simultansously.

[00170]  In another embodiment, a method for ireating a gastrointesiinal tract disorder is
provided, the method comprising administering to a manmmal in need thereof a
pharmaceutically effective amount of a compound or pharmaceutical composition as set
forth above.

[00171]  In further ernbodimuents, the gastrointestinal tract disorder 1s a gastrointestinal
motility disorder. In fuwther 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 1s chronic
idiopathic constipation. In further embodiments, the gastrointestinal tract disorder 1s
chronic constipation occwrring 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 (o as m{lammatory
bhowel disease. In further embodiments, the gastrointestinal tract disorder is associatec
with chronic kidney disease (stage 4 or 5). In further embodiments, the gastrointestinal
tract disorder 1s constipation induced by calcium supplement. In further embodiments, the
gasiroiniestingl tract disorder is constipation, and the constipation (o 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 {urther 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 gastroimtestinal tract disorder ts 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 disease or cystic
fibrosis, and the like). In further embodiments, the gastrointestinal fract disorder is
constipation, and the constipation 1o be treated is due the use of drugs selected from
analgesics {e.g.. opioids), antihypertensives, anticonvulsants, antidepressants,
antispasmodics and antipsychotics.

{00172]  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, ruicroscopic colitis, necrotizing enterocolitis,
allergy — atopyv, food allergy, infections (respiratory), acute inflanunation {e.g., sepsis,
svstemic inflammatory response syndrome), chronic mflammation {e.g., arthritis}, obesity-
mduced metabolic diseases {e.g., nonalcoholic steatohepatitis, Type I diabetes, Type IF
diabetes, cardiovascular disease), kidnev disease, diabetic kidney disease, cirthosis,
nonalcoholic steatohepatitis, nonalcoholic fatty acid liver disease, Steatosis, primary
sclerosing cholangitis, primary biliary cholangitis, portal hyvpertension, autoimmune

{e.g.. Type | diabetes, ankvlosing spondviitis, lupus, alopecia areata, rheumatoid arthritis,
polymyalgia theumatica, 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 encephiopathy, small intestitinal bacterial overgrowth,
or chronte alcoholism,
[00173]  In another embodiment, a method for treating irritable bowel syndrome 1s
provided, the method comprising administening 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 compostiion 1s admanistered to treat or
reduce visceral hvpersensitivity associated with a gastrointestinal tract disorder. In further
embodiments, the compound or composition is administered to treat or reduce
iflammation of the gastrointestinal tract. In further embodiments, the compound or
compostiion is admanisiered (o reduce gastromiestinal 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 activily, for

example, cardiac hypertrophy kidney diseases, m particular, glomerular diseases.

[00175]  In further embodiments, the compound or composition i1s administered etther
orally or by rectal suppository.

{00176]  In further embodiments, the method comprises administering a
pharmaceutically effective amount of the compound or corposition, in combination with
one or more additional pharraceutically active compounds or agents. In further
embodiments, the one or more additional pharmaceutically active agents or compounds are
an analgesic peptide or agent. In further embodiments, the one or more additional
pharmaceutically active agents or cormpounds are selected from the group consisting of a
{axative agent selected from a bulk-producing agent {e.g. psvilium husk (Metamucil}},
methyicellulose (Citrucel}, polycarbophil, dietary fiber, apples, stool softeners/surfactant
{e.g., docusate, Colace, Diocto), a hydrating or osmotic agent {e.g., dibasic sodium
phosphate, magnesiurn citrate, magoesium hydroside (Milk of magnesia), magnesium
sulfate {(which is Epsom salt), monobasic sodium phosphate, sodium biphosphate}, and a
hyperosmotic agent (e.g., glyvcern suppositories, sorbitol, lactulose, and polyethylene
gveol (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
compaosition, 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.
[00177]  Another aspect of the mvention is directed to pharmaceutical compositions
comprising a compound of Formula I and a pharmaceutically acceptable carrier. Inone
embodiment, the pharmaceutical composttion comprise a compound of Formula fa, T, Ic,
Id, Te, If, Ig, Th, or i and a pharmaceutically acceptable carner. 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
compostiion described herein may be used to treat disorders assoctated with fluid retention
or salt overload

[00178] A pharmaceutical composition or preparation that may be used in accordance
with the present disclosure for the ireatment of various disorders associated with fluid
retention and/or salt overload in the gastrointestinal tract (e.g., hyperiension, heart failure
(in particular, congestive heart fatlure), chronic kidneyv disease, end-stage renal disease,
liver disease and/or peroxisome proliferator-activaied 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 coraposition comprising the compound, is
administered with a fluid-absorbing polymer (as more fully described below).

{00179]  Subjects "in need of treatment” with a compound of the present disclosure, or
subjects "in need of NHE mbubition" include subjects with diseases and/or conditions that
can be treated with substantially impermeable or substantially systemically non-
bicavailable NHE-inhibiting compounds, with or without a fhuid-absorbing polymer, to

achieve a beneficial therapeutic and/or prophylactic result. A beneficial oulcome mcludes
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a decrease in the seventy 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 arisk of a
cardiovascular disorder {e.g., mvocardial infarction, congestive heart failure and the like)
resulting from hypertension; from heart fathure (e.g., congestive heart fatlure) resulting in
fluid or salt overload, from chronic kidney disease resulting i fluid or salt overload, from
end stage renal disease resuiting in flind or salt overload; from liver disease resuiting in
fluid or salt overload; from peroxisome proliferator-activated receptor (PPAR) gamma
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 fatlure or liver alopeccia. Fhad retention and salt
retention manifest themselves by the occurrence of shortness of breath, edema. ascites or
interdialytic weight cain. 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, 1.e., patients for whom very
few therapeutic options are available. A subject "in need of treatment” also includes a
subject with hypertension, sali-sensitive biood pressure and subjects with systolic /
diastolic blood pressure greater than about 130-139/ 85-89 mum Hg.

[00180]  Admunistration 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., 60-10¢ mmol of Na per day), to liberalize their diet while keeping a neuiral
or slightly negative sodium balance (1.¢., 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 diat
with salt-contaiming foods, thus maintaming a good nutrifional statos while improving their
quality of life.

{00181]  The treatment methods described hersin may also help patients with edema
associated with chemotherapy, pre-menstrual fluid overload and preeclampsia (pregnancy-
imnduced hypertension).

{00182]  Accordingly, it is to be noted that the present disclosure 1s further directed to
methods of treatment involving the adminisiration of the compound of the present

disclosure, or a pharmaceutical composition comprising such a compound. Such methods
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may include, for exampie, a method for treating hypertension, the method comprising
administering to the patient a substantially topermeable or substantially systemically non-
hioavailable NHE-inhibiting compound, or a pharmaceutical composition conprising it.
The method may be for reducing fluid overload associated with heart failure (in particular,
congestive heart failure), the method comprising admunistering to the patient a
substantially impermeable or substantially systemuically non-bicavailable NHE-inhubiting
compound or pharmaceutical composttion 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 topermeable or substantially systemically non-
hioavailable NHE-inhibiting compound or comaposition comprising it. The method may be
for reducing flwd overload associated with peroxisome proliferator-activated receptor
{(PPAR) gamma agomist therapy, the method comprising administering to the patient a
substantially impermeable or substantially systemuically non-bicavailable NHE-inhubiting
compound or coraposition comprising it. Additionally, or alternatively, the method may be
for decreasing the activity of an intestinal NHE transporter in a patient, the method
comprising: adminisiering to the patient a substantially impermeable or substantially
svstermically non-bicavailable NHE-inhibiting compound, or a composition comprising it.
In another embodiment, the disease 1o 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-aciivated receptor (PPAR) gamma agonist-
induced fluid retention 1s provided, gastrointestinal motility disorder, uritable 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-induce
constipation, a functional gasirointestinal tract disorder, gastroesophageal reflux disease,
functional heartburn, dyspepsia, functional dvspepsia, non-ulcer dvspepsia, gastroparesis,
chronic intestinal pseudo-obstruction, Crohn's disease, vlcerative colitis and related
diseases referred to as inflanmynatory bowel syndrome, colonic pseudo-obstruction, gastric
ulcers, infectious diarrhea, cancer (coloractal}, “leaky gut svndrome”, cystic fibrosis
gastrointestinal disease, muiti-organ failure, microscopic colitis, necrotizing enterocolitis,
allergy — atopy, food allergy, infections (respiratory), acute inflanwuation (e.g., sepsis,
svstemic inflammatory response syndrome), chronic inflammation {arthritis), obesity-
induced metabolic diseases {e.g., nonalcoholic steatohepatitis, Type I diabetes, Type H

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 cholangtiis, portal hypertension, autotmmune
disease (e.g. Type 1 diabetes, ankylosimg spondvlitis, tupus, alopecia areata, rheumatoid
arthritis, polymyalgia rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren’s
svndrome, vitiligo, thyroiditis, vasculitis, urticarial (hives}, Raynaud’s syndrome},
Schizophrenia, autism spectrum disorders, hepatic encephlopathy, smoall intestitinal

bacterial overgrowth, and chronic alccholism, and the like.

2. Gastromntestinal 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
composttion of Formula 1. In one embodiment, the method of treating a disorder
associated with gastrointestinal tract cornprises adnunistering to a marmnmal in need thereof
a pharmaceutically effective amount of a compound fa, Ib, Ic i1d, Ie If Ig th,orfiora
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 sysiemically non-bicavailable
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 composttions coraprising them, may accordingly be adnunistered
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, inchuding any pharmaceutical composition
comprising the compound, 1s administered with a fluid-absorbmg polymer (as more fully
described below).

{00185]  Subjects "in need of treatment” with a compound of the present disclosure, or
subjects "in need of NHE mhabition" include subjects with diseases and/or conditions that
can be treated with substantially impermeable or substantially systemically non-
bicavailable NHE-inhibiting compounds, with or without a fhuid-absorbing polymer, to

achieve a beneficial therapeutic and/or prophylactic result. A beneficial oulcome mcludes
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a decrease inn the seventy of symptoms or delay in the onset of symptoms, increased
longevity and/or more rapid or more complete resohition of the disease or condition. For
example, a subject in need of treatment 1s suffering from a gastrointestinal tract disorder;
the patient is suffering from a disorder selected from the group consisting of’ a
gastrointestinal motility disorder, rrmitable bowel syndrome, chronic constipation, chronic
idiopathic constipation, chronic constipation occurring in ¢ystic fibrosis patients, chronic
constipation occurring in chronic kidney disease patients, calcium-induced constipation in
osteoporotic patients, opioid-induced constipation, a functional gastromiestinal tract
disorder, gastroesophageal reflux disease, functional heartburn, dyspepsia, functional
dyspepsia, non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction,
Crohn's disease, uicerative colitis and related diseases referred to as inflammatory bowel
svndrome, colonic pseudo-obsiruction, gasinc ulcers, infectious diarrhea, cancer
{colorectal), “leaky gut syndrome”, cystic fibrosis gastrointestinal disease, multi-organ
failure, microscopic colitis, necrotizing enterocolitis, atopy, food allergy, mfections
{respiratory), acute inflanymation {e g., sepsis, systemic inflammatory response syndrome},
chronic inflammation {e.g., arthnitis), obesity -induced metabolic diseases {e.g.,
nonalcoholic steatohepatitis, Type I diabetes, Type Il 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, avtotmmume disease (e.g., Type 1 diabetes,
ankylosing spondylitis, lupus, alopecia areata, rheumatoid arthritis, polymyalgia
rhewmatica, fibromvalgia, chronic fatigue syndrome, Sjogren’s syndrome, vitiligo,
thyroiditis, vasculitis, urticarial (hives), Ravnaud’s syndrome}, Schizophrenia, autism
spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth, and
chronic alcoholism, and the like.

{00186] In varnous 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 {ract disorder;
wdiopathic (functional constipation or slow transit constipation); associated with
neuropathic, metabolic or endocrine disorder {e.g., diabetes mellitus, renal failure,
hypothyroidisi, hyperthyroidism, hypocalcaemia, Multiple Sclerosis, Parkinson's disease,
spinal cord lesions, neurofibromatosis, autononuc neuropathy, Chagas disease,

Hirschsprung's disease or cystic fibrosis, and the hike). 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),
antihvpertensives, anticonvulsants, antidepressants, antispasmodics and antipsychotics.
[00187] Invet other embodiments, the constipation 15 associated with gastric ulcers,
infectious diarrhea, cancer {colorectal), “leaky gut syndrome”, cystic fibrosis
gasiroiniestinal disease, muiti-organ failure, microscopic colitis, necrotizing enterocoliiis,
atopy, food allergy, infections (vespiratory), acute inflammmation {e.g., sepsis, sysiemic
inflanuoatory response syndrome), chronic inflarmmation (e.g., arthritis), obesity-induced
metabolic diseases (e g.. nonalcoholic steatohepatitis, Type 1 diabetes, Type I diabetes,
cardiovascular disease), kidney disease, diabetic kidney disease, cirrhosts, nonalcohelic
steatohepatitis, nonalcoholic fatty acid hiver disease, Steatosis, primary sclerosing
cholangitis, primary biliary cholangitis, portal hypertension, autoimmune disease

{e.z.. Type 1 diabetes, ankylosing spondyiitis, lupus, alopecia areata, rheumatoid arthritis,
polymyalgia rheumatica, fibromyalgia, chronic fatigue syndrome, Sjogren’s syndrome,
vitiligo, thyroiditis, vasculitis, urticarial (hives), Raynaud’s syndrome), Schizophrema,
autism spectrum disorders, hepatic encephlopathy, small intestitinal bacterial overgrowth,
and chronic alcoholism, and the like.

[00188]  Accordingly, it 15 to be noted that the present disclosure 1s further directed to
methods of treatment involving the administration of the compound of the present
disclosure, or a pharmacewtical 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-mhibiting compound, or a pharmaceutical composition
comprising it. Additionally, or alternatively, the method may be for decreasing the activity
of an intestinal NHE fransporter in a patient, the method comprising adnunistering to the
patient a substantially non-permeable or substantially non-bioavailable WNHE-inhibiting
compound, or a pharmaceutical composition comprising it. Additionally, or alternatively,
the method may be for treating a gastromntestinal tract disorder, a gastrointestinal motility
disorder, trritable bowel syndrome, chronic calcium~-induced constipation in osteoporotic
patients, chronic constipation occurring in cystic fibrosis patients, chronic constipation
occurring in chronic kidney disease patienis, a functional gastrointestinal tract disorder,
gastroesophageal reflux disease, functional heartbum, dyspepsia, functional dvspepsia,
non-ulcer dyspepsia, gastroparesis, chronic intestinal pseudo-obstruction, colonic pseudo-
obstruction, Crohn's disease, ulcerative colitis, mflammatory 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-bicavailable WHE-inhibiting compound,
or a pharmaceutical composition comprising it, either orally or by rectal suppository.
Additionally, or altematively, 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~mhibiting compound, or a
pharmaceutical composition comprising it. Additionally, or altermatively. the method may
be for treating mflammation, including inflammation of the gastrointestinal tract, e.g.,
mflamnmation associated with a gastrointestinal tract disorder or infection or some other
disorder, the roethod comprising administering to a patient a substantially non-permeable
or substantially non-bicavalable NHE-inhibiting compound, or a pharmaceutical

composHion comprising it

3. Metabolic disorders

{0018%] A pharmaceutical composition or preparation that may be used in accordance
with the present disclosure for the treatment of various metabolic disorders ncluding the
treatment or reduction of type 11 diabetes mellitus {T2DM), metabolic syndrome, and/or
symptoms associated with such disorders comprises, in general, the substantially
impermeable or substantially systemically non-bioavailable NHE-inhibiting compound of
the present disclosure, as well as various other optional componenis as further detailed
herein below (e.g., pharmaceutically acceptable excipients, etc.). The compounds utilized
n 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 mcludes the admuinistration 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 T and 11, and cardiovascular diseases.

[00190]  Obesity 1s beconung a worldwide epidenuc. In the United States,
approximately 2/3rds of the population 1s 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, 1999-20047 JAMA 2006, 2953, 1549-1553). Obesity is a major nisk 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 Diabeles Associated (ADA) estimates that more than 23
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million U.S. aduits aged 20 vears or older have diabetes, with T2DM accounting for
approximately 93% of these cases. The World Health Organization (WHO) has put the
nurnber of persons with diabetes worldwide at approximately 170 mallion (Carapbell, R. K.
“Type 2 diabetes: where we are today: an overview of disease burden, cuirent treatments,
and treatment strategies™ Journal of the American Pharmacisis Association 2009, 49(5),
$3-89).

[00191]  Obesity 1s also a major nisk 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,
hypertriglycenidenia, low levels of high-density lipoprotein (HDL) cholesterol, elevated
blood pressure {BP), and elevations in fasting gliucose or diabetes (Townsend, R. R et al
“Metabolic Syndrome, Componenis, and Cardiovascular Disease Prevalence i Chronie
Kidney Disease: Findings from the Chronic Renal Insufficiency Cohort (CRIC) Study™
American Journal of Nephrology 2011, 33, 477-484). Metabolic syndrome is comimon in
patients with CKD and an important risk factor for the development and progression of
CKD.

{00192] Hemodvnamic factors appear to play a significant role in obesity-induced renal
dystunction. Hypertension, which is closely linked to obesity, appears to be a major cause
of renal dysfunction in obese patients {Wahba, I. M. et al “Obesily and obesity-initiated
metabolic syndrome: moechanistic hinks to chronic kidney disease” Clinical Joumnal of the
American Society of Nephrology 2007, 2, 350-562). Studies in animals and in humans
have shown that obesity is associated with elevated glomeruiar {iltration rate (GFR) and
mcreased 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 angiotensin I fevels. These effects may contribute to hyperfiltration,
glomerulomegaly, and later focal glomenulosclerosis. Even though GFR is increased in
obesity, urinary sodium excretion in response to a saline load is often delayed, and
mdividuals exhibit an abnormal pressure natriuresis, indicating avid proximal tubular
sodium reabsorption. In addition, increased fat distribution can cause increased intra-
abdomual 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 coniribule to hyperiension (Wahba 2007).
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{00193]  In view of the above, there exists a need in the art for agenis that can divert
sodiumm and fluid {rom 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 amimals {e.g., dogs, cats, and
the hike}, farm animals {e.g., cows, pigs, horses and the like) and laboratory anmimals (e g..
rats, mice, guinea pigs and the hike).

[00194]  The compounds wtilized in the treatment methods of the present disclosure, as
well as the pharmaceutical compositions comprnising them, may accordingly be
admimstered alone, or as part of a combination therapy or regitnen 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-inhibiiing compound, including any pharmaceutical composition comprising the

compound, is adnunistered with a fluid absorbing polymer.

3. Urinary proiein 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 urinary
albumin excretion in rats. Accordingly, another aspect of the invention 1s directed to method
for lowering urinary protein excretion in a manwnal and disorders associated with elevated
winary protein excretion. The method comprises admunistering to a mammal in need thereof
a pharmaceutically effective amownt of a compound or pharmaceutical composition of
Forroula I In one embodiment, the method of treating a disorder associated with elevated
urinary protein excretion comprises adnunistering to a2 mammal in need thereof a
pharmaceutically effective amount of a compound Ia, Ib, Ic, Id, e, If, Ig th, or Hor a

combination thereof. In one embodiment, the protein is albumin.

B Combination Therapies

L 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 (1.e., High Cetling Loop Diuretics, Benzothiadiazide Diuretics, Potassium
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Sparing Diuretics, Osmotic Diuretics), cardiac glycoside, ACE imhibitor, angiotensin-2
receptor antagonist, aldostierone antagonist, aldosterone synthase inhibitor, renin inhibilor,
calctum channel blocker, beta blocker, alpha blocker, central alpha agonist, vasodilator,
blood thinner, anti-platelet agent, hipid-iowering agent, peroxisome proliferator-activated
receptor (PPAR) gamuma agonist agent or compound or with a fluid-absorbing polymer as
more fully described below. The agent can be covalently attached {0 a compound described
heremn or it can be a separate agent that is administered fogether with 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 glvcoside, ACE inhibitor,
angiotensin-2 receptor antagonist, aldosterone antagonist, aldosterone synthase inhibitor,
renin inhibitor, calcium channel blocker, beia blocker, alpha blocker, central alpha agonist,
vasodilator, blood thinner, anti-platelet agent or compound, each of which 15 formulated
and administered separately, or by adnunistering 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 1o conjunchion with a
separate formulation containing a third agent. While the two or more agents in the
combination therapy can be administered simudtaneously, they nead not be. For example,
admunistration 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 adminmistered 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 ot 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.

[00197] Cormbination therapy can also imclude two or more admunistrations of one or
more of the agents used in the combination. For example, if agent X and agent Y are used
int a combination, one could administer them sequentially in any combination one or more
fimes, e.g., in the order X-Y-X, X-X-Y, Y-X-Y, ¥V-Y-X, X-X-Y-Y, etc.

{00198] The compounds described herain can be used in combination therapy with a
divretic. Among the useful diuretic agents are, for example: High Ceiling Loop Diwretics

[Furosemide (Lasix), Ethacrynic Acid (Edecrin), Bumetanide (Bumex)|, Benzothiadiazide
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Diuretics {Hydrochlorothiazide (Hydrodiuril), Chlorothiazide {(DBiuril), Clorthalidone
{Hygroton), Benzthiazide (Aguapres), Bendroflumethiazide (Naturetin}, Methyclothiazide
(Aguatensen), Polvthiazide (Renese), Indapamide (Lozol), Cyclothiazide (Avhvdron),
Hyvdroflumethiazide (Diucardin}, Metolazone (Diulo), Quinethazone (Hydromox),
Trichlormethiazide (Nagua)|, Potassium Sparing Diuretics {Spironolactone {Aldactone),
Triamtereng (Dyrenium), Amiloride (Midamor], and Osmotic Diuretics [Marnmiol
{Osmitrol}}. Diuretic agents in the various classes are known and described i the
literature.

[00199]  Cardiac glvcosides (cardenolides) or other digitalis preparations can be
admimstered 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 giycosides in the various classes are described in the
literature,

[00200]  Angiotensin Converting Enzyme fnhibitors (ACE Inhibitors) can be
admunistered 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 hiterature.

{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 n co~-therapy. Among the useful Angiotensin-2 Receptor Antagonists are, for
example: Candesartan { Atacand), Eprosarian (Teveten), frbesartan {Avapro), Losartan
{Cozaar), Telmisartan (Micardis}), Valsartan (Diovan). Angiotensin-2 Receptor
Antagonists in the various classes are described in the literatare.

[00202]  Calcium channel blockers such as Amlodipine (Norvase, Lotrel), Bepridil
(Vascor), Diltiazem {Cardizem, Tiazac), Felodipine (Plendil), Nifedipine

{Adalat, Procardia}, Nimodipine {Nimotop), Nisoldipine (Sular), Verapamil {Calan,
Isoptin, Verelan) and refated compounds described n, for example, EP 625162B1, U.S,
Pai. 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, U8 Pat No. 5,994,305, US. Pat No. 6,087,091, U.S. Pat. No. 6,136,786, WO
93/13128 A1, EP 1336409 A1, EP 835126 Al, EP 835126 B1, U5, Pat. No. 5,795,864,
U.S. Pat. No. 5,891,849, U.S. Pat. No. 6,034,429, WO 97/01351 Al, the entire contenis 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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{00203] Beta blockers can be administered with the compounds of the disclosure in co-
therapy. Among the useful beta blockers are, for example: Acebutolol (Seciral), Atenolol
(Tenormin), Betaxolol {Kerlone), Bisoprolol/hvdrochiorothuazide (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 literatore.

[00204] PPAR gamma agonists such as thiazolidinediones (also called glitazones) can
be adnunistered with the compounds of the disclosure in co-therapy. Among the useful
PPAR agonists are, for example: rosighitazone (Avandia), pioglitazone {Actos) and
rivoglitazone.

{0100] Aldosterone antagonisis can be admunistered with the compounds of the
disclosure in co-therapy. Among the useful Aldosterone antagonists are, for example:
eplerencne, spironolactone, and canrenone,

[0101] Renin inhibtior can be administered with the compounds of the disclosure in co-
therapy. Among the useful Renin inhibitors is, for example: aliskiren.

{0102} Alpha blockers can be admanistered with the compounds of the disclosure in co-
therapy. Among the useful Alpha blockers are, for exaraple: Doxazosin mesylate (Cardura),
Prazosin hydrochloride (Mimipress). Prazosin and polythiazide (Minizide), Terazosin
hydrochlornde (Hytrin). Alpha blockers in the various classes are described in the literature.
{0103] Ceniral alpha agonists can be administered with the compounds of the disclosure
in co-therapy. Among the useful Central alpha agonists are, for example: Clonidine
hydrochlonide (Catapres), Clonidine hydrochloride and chiorthalidone (Clorpres,
Combipres), Guanabenz Acetlate (Wytensin), Guanfacine hyvdrochloride (Tenex),
Methyldopa (Aldomet), Methvldopa and chlorothiazide (Aldochlor), Methyvldopa and
hydrochlorothiazide (Aldoril). Central alpha agonists in the various classes are described in
the hiterature.

{0104] Vasodilators can be adnuinistered with the compounds of the disclosure in co-
therapy. Among the useful vasodilators are, for exarmple: Isosorbide dimitrate (Isordil),
Mesiritide (WNatrecor), Hydralazine (Apresoline), Niirates / nitroglycerin, Minoxidil
{Loniten). Vasodilators in the various classes are described in the literature.

[0105] Blood thinners can be admunistiered with the compounds of the disclosure in co-
therapy. Among the useful blood thinners are, for example: Warfarin {(Coumadin} and

Heparin. Blood thinners in the various classes are described in the literature.
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{0106} 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

(Plavix), Ticlopidine (Tichd)], Phosphodiesterase inhibitors [Cilostazol (Pletal)],
Glycoprotein HB/IHA inhibitors {Abciximab {(ReoPro), Eptifibatide {Integrilin), Tirofiban

{Aggrastat), Defibrotide], Adenosine reuptake inhibitors [Dipyridamole (Persantine}]. Anti-

platelet agents in the various classes are described in the literature,

{0107} Lipid-lowering agents can be administered with the compounds of the disclosure
in co-therapy. Among the useful lipid-lowering agents are, for example: Statins (HMG CoA
reductase mhibitors), [Atorvastatin (Lipitor), Fluvastatin (Lescol), Lovastatim (Mevacor,
Altoprev), Pravastatin (Pravachol), Rosuvastatin Calcium (Crestor), Simvastatin {(Zocor)],
Selective cholesterol absorption inhibitors [ezetimibe (Zetia)], Resins {bile acid sequestrant
or bile acid-binding drugs) [Cholestyramine {(Questran, Quesiran Light, Prevalite,
Locholest, Locholest Light), Colestipol (Colestid), Colesevelam Hel (WelChol)], Fibrates
{Fibric acid derivatives) [Gemfibrozil (Lopid), Fenofibrate (Antara, Lofibra, Tricor, and
Trighde}, Clofibrate {(Atromd-S)], MNiacin (Nicotinic acid). Lipid-lowering agents in the
various classes are described i the literature.

[0108] The compounds of the disclosure can be used in combination with peptides or
peptide analogs that activate the Guanvlate Cyclase-receptor in the intestine and resulis in
elevation of the infracellular second messenger, or ¢yelic guanosine monophosphate
{cGMP), with increased chlonde and bicarbonate secretion mio the intestinal lumen and
concomitant fluid secretion. Example of such peptides are Linaclotide (MD-1100 Acetate},
endogenous hormones guanylin and woguanylin and enteric bacterial peptides of the heat
stable enterotoxin family (ST peptides) and those described in US 5140102, US 3489670,
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 relevant and 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.

{0110] 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

useltd agents include:  msuling insulin secretagogues, such as sulphonyviureas; glucose-
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lowering effectors, such as metformin; activators of the peroxisome proliferator-activated
receptor v {(PPARY), such as the thiarolidinediones; incretin-based agents mcluding
dipeptidvl peptidase-4 inhibitors such as sitagliptin, and synthetic incretin numetics such as
firaglutide and exenatide; alpha-glucosidase inhibitors, such as acarbose; glinides, such as
repaglinide and nateghinide, and the like.

{0111} The compounds of the disclosure can be used 1 combination with P2Y 2 receptor
agonists, such as those described in EP 119639681 and US 6624150, the entire contents of
which are incorporated herein by reference for all relevant and consistent purposes.

{0112} (ther agents include natriuretic peptides such as nesiritide, a recombinant form
of brain-natriuretic peptide (BNP) and an atnal-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 1n U.S. Pat. Nos. 4,806,532, 6,355,823;
6,787,528, 7.119,120; 7.109,184; U8, Pat. Pub. No. 2007/021509; 2006/0280719;
2006/0217426; International Pat. Pubs. WO 2001/0035398, WO 2001/087294, WO
2001/082924, WO 2002/028353, WO 2003/048134, WO 2003/0587225, WO2003/080630,
WO 2004/085448, WO 2004/085382; European Pat. Nos. 1465638 and 1485391 and JP
Patent No. 2007131532, or phosphate transport antagonists such as Nicotinanude.

2. (astrointestinal Tract Disorders

{0113] As previoushy noted, the compounds described heremn can be used alone or in
combination with other agents. For example, the compounds can be adroinistered together
with an analgesic peptide or compound. The analgesic peptide or compound can be
covalently aftached {o a compound described herein or it can be a separate agent that is
admimstered together with or sequentially with a compound described herein in a
combination therapy.

{0114} Combination therapy can be achieved by administering two or more agents, e.g.,
a substantially non-permeable or substantially non-bicavalable 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 fornmulation.
Other combinations are also encompassed by combination therapy. For example, two agenis
can be formulated together and adnunistered in comjunction 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 §,2,3,4,5,6,7,8 9, 10,12, 14 days of each otheror 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] Corobination therapy can also include two or more administrations of one or
more of the agenis used in the combination. For example, if agent X and agent Y are used in
a combination, one could administer them sequentiallv in any combination one or more
fimes, e.g., in the order X-Y-X, X-X-Y, Y-X-Y, ¥V-Y-X, X-X-Y-Y, etc.

[0116] 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 oplionally be covalently attached 10 a compound described herein. Among the useful
analgesic agents are, for example: Ca channel blockers, 5SHT3 agonists {e.g., MCK-733),
SHT4 agonists {eg., tegaserod, prucalopride), and 5HT1 recepior antagomists, opioid
receptor agonists (foperamide, fedotozing, and fentanyly, NK1 receptor antagomsts, CCK
receptor agonists {e.g.. loxiglunude), NK1 receptor antagonists, NK3 receptor antagorusts,
norepinephrine-serotonin reuptake inhibitors (NSR1), vanilloid and cannabanoid receptor
agonists, and stalorphin. Analgesics agents in the various classes are described m the
literature,

[0117] Opiowd receptor antagonists and agonists can be admunistered with the
compounds of the disclosure in co-therapy or linked to the compound of the disclosure, e g,
bv a covalent bond. For example, opioid recepior antagonists such as naloxone, nalirexone,
methvl nalozone, nalmefene, cvpridime, beta funaltrexamane, naloxonazine, naltrindole, and
nor-binaltorphintine are thought to be useful in the treatment of opioid-induced constipaption
(OIC). 1t can be useful to formulate opioid antagonists of this type in a delaved or sustained
release formulation, such that initial release of the antagonist 5 in the mid to distal small
imtestine and/or ascending colon.  Such antagonisis are descrnibed m 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 (HOE82S5; Tyr-D-Lys-Gly-Phe-
L-homoserine) is an agonist of the - and y-opioid receptors and is thought to be useful for
increasing intestinal motility (Euwr. /. Pharm., 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 o mu/delta’kappa opioid receptors and activale 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 fedotorzine, ketocyclazocine, and compounds described in
US 2005/0176746 (WO 03/097051 A2), the entive contents of which are mcorporated herein
by reference for all relevant and consistent purposes, can be used with or linked to the
compounds of the disclosure. In addition, p-opioid receptor agonists, such as morphing,
diphenvloxylate, frakefamide (H-Tyr-D-Ala-Phe(F)-Phe-NHz; disclosed in WO (1/019849
A1, the entire contents of which are incorporated herein by reference for all relevant and
congistent purposes) and loperamide can be used.

[0113] Tyr-Arg (kvotorphin) is a dipeptide that acts by stimulating the release of met-
enkephaling 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 recepior 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 cormpounds of the disclosure.

[0120] Peptide analogs of thyroulin (US 7,309,690 or FR 2830451, the entire contentis
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 discloswre.
{0121} CCK (CCKa or CCKb) receptor aniagonists, mcluding loxiglumide and
dexloxiglumide (the R-isomer of loxiglummde) (US 5,130,474 or WO 88/03774, 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 A1, WO 03/053432A1, EP
505322 A1, EP 505322 B1, EP 507672 AL EP 507672 B1, U.S. Pat. No. 5,510,353 and U 8.
Pat. No. 5,273,983, the entire contents of which are incorporated herem by reference for all
relevant and consistent purposes.

10123] Calcium channel blockers such as ziconotide and related compounds described
m, for example, EP 62516281, U8, Pat. No. 5,364,842, U.S. Pat. No. 5,587,454, U8, 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, W3 93/13128 A1, EP 1336409 A1, EP 835126 A1, EP 835126 B1,
LS. Pat. No. 5,793,864, U.S. Pat. No. 5,891,849, UJ.S. Pat. No. 6,054,429, WO 97/01351

120
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A1, the entire contents of which are incorporated herein by reference for all relevant and
consistent purposes, can be used with or hinked 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] NK1I receptor antagonisis such as: aprepitant (Merck & Co Tncg), vofopitant,
ezlopitant (Pfizer, Inc.), R-673 (Hoffmann-La Roche Lid), SR-14033 and related compounds
described in, for example, EP 873753 A1, U.8. 20010006972 A1, U.8. 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.

[0126] NK-2 receptor antagonists such as nepadutant {Menarini Ricerche SpA),
saredutant {Sanofi-Synthelabo), SR-144190 {Sanofi-Synthelabo) and UK-2907935 (Pfizer
Inc} can be used with or linked to the compounds of the disclosure.

{0127] WK3 receptor antagonists such as osanetant (Sanofi-Synthelabo), talnetant and
related compounds described in, for example, WO 02/094187 A2, EP 876347 Al, WO
97721680 AL, U.S Pat. No. 6,277,862, WO 98/11090, WO 95/28418, WO 97/19927, and
Boden etal. (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 nulnacipran 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 1o the
compounds of the disclosure.

[0129] Vaniiloid receptor antagonists such as arvanil and related compounds described
in WO 01/64212 Al, the eniire conients of which are incorporaied 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 phosphodiasterase
inthibitor {examples of such inhibitors can be found in U.5. 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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{0131} The compounds can be used alone or in combination therapy to ireat 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 15 commonly found in the
geriairic population, particularly patients with osteoporosis who have to take calcium
supplernents. 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 1o pain relief, with a notable side-effect being Gi
disorder, e.g. constipation. These agents work by binding {o opioid receptors, which are
found principally in the central nervous systermn and the gasiromtestinal 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 thebame; senu-
synthetic opiates, created from the natural opioids, such as hvdromorphone, hydrocodone,
oxycodone, oxymorphone, desomorphine, diacetylmorphine (Heroin), nicomorphine,
dipropanoylmorphine, benzvimorphine and ethyimorphine; {ullv synthetic opioids, such as
fentanyl, pethidine, methadone, tramadol and propoxyphene; endogenous opioid peptides,
produced naturally in the body, such as endorphins, enkephalins, dvnorphins, 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 3-3). Constipation
is the second most reported symptom in that category of patients (Murtagh et al., 2006;
Murtagh et al., 2007a; Murtagh et al., 2007b}). Without being held by theory, it is beligved
that kidnev failure s accompanied by a stiimulation of intestinal Na re-absorption (Hatch and
Freel, 2008). A total or partial inhibition of such transport by adnunistration of the
compounds of the disclosure can have a therapeutic benefit to improve G transit and relieve
abdominal pain. In that context, the corapounds 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 I receptor antagonist therapy

{also referred to as ATi-antagonists or angiotensin receptor blockers, or ARB’s); diuretics
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such as loop diuretics (eg. furosemide, bumetanide), Thiazide diuretics (e.g.
hydrochlorothiazide, chlorthalidone, chlorthiazide) and potassium-sparing  digretics:
amiloride; beta blockers: bisoprolol, carvedilol, nebivolol and extended-release metoprolol;
positive otropes: Digoxin, dobwtamine; phosphodiesterase inhibitors such as milrinone;
altemative vasodilators: combination of isosorbide dinitrate/hydralazine; aldosterone
recepior anfagonists: spironolacione, eplerenone; natrturetic peptides: Nesintide, a
recombinant form of bramm-natniuretic peptide (BNP), atrial-natriuretic peptide (ANP);
vasopressin receptor antagonists: Tolvaptan and conivaptan; phosphate binder {Renagsl,
Renleva, Phoslo, Fosrenol}; phosphate {ransport inhibitor such as those described in US
4806532, US 6335823, US 6787328, 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 1483391, WO 2004/083448, WO 2004/085382, US Appl. 2006/0217426, JP
2007/131532, the entire contents of which are incorporated herein 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 cyelic guanosine monophosphate
(cGMP}, with increased chloride and bicarbonate secretion indo the intestinal lumen and
concomitant fluid secretion. Example of such peptides are Linaclotide (MB-1100 Acetate),
endogenous hormones guanylin and uroguanylin and enteric bacterial peptides of the heat
stable enterotoxin famuly (ST peptides) and those described in US 5140102, US 3489670,
US 3969097, W{ 2006/001931A2, WO 2008/002971A2, W 2008/106429A2, US
2008/0227685A1 and US 7041786, the entire contents of which are incorporated herein by
reference for all relevant and consistent purposes.

[0136] The compounds of the disclosure can be used in combination with type-2 chloride
channel agonists, such as Amitiza {Lubiprostione} and other related compounds described in
US 6414016, the entire contents of which are incorporated herein by reference for all
relevant and consistent purposes.

{0137} The compounds of the disclosure can be used in combination with P2Y 2 receptor
agonists, such as those described in EP 119639681 and US 6624150, the entire contents of
which are incorporated herein by reference for all relevant and consistent purposes.

[0138] The compounds of the disclosure can be used in combination with faxative agents

such as bulk-producing agenis, e.g. psyllium husk (Metamucil), methyicelhdose (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 ciirate,
magnesium hydroxide (Miltk of magnesia), magnesium sulfate (which 15 Epsom salt),
monobasic sodium phosphate, sodium biphosphate; hyperosmotic agents: glycerin
suppositories, sorbitol, lactulose, and polvethylene glycol (PEG). The compounds of the
disclosure can be also be used 1n combination with agenis that stimulate gut peristalsis, such
as Bisacodyl tablets (Dulcolax), Casanthranol, Senna and Aloin, from Aloe Vera

{0139] In one embodiment, the compounds of the disclosure accelerate gastrointestinal
fransit, 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 delayved 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,
Mutlan BP. et al.. J Nucl Med , 1997;38:1807-1810; Cremonini F, Mullan BP. Camullen
M, et al., Aliment. Pharmacol Ther., 2002:16:1781-1790; Camilleni M, Zinsmeister AR,
Gastroenterofogy, 1992;103:36-42; Bouras EP, Camillen M, Burton DD, et al,
Gastroenterology, 2001:120:354-360; Coulie B, Szarka LA, Capulleri M, et al,
Gastroenterology, 2000;119:41-50; Prather CM, Camillen M, Zinsmeister AR, et al,
2000:118:463-468; and, Camilleri M, McKinzie 8, Fox J, &t al., Clin.

Gastroenterology

Gastroenterol. Hepatol., 2004.2:895-904,

. Polymer Combination Therapy

{0140} The NHE-inhibiting compounds described therein may be admumistered to
patients in need thereof in combination with a fluid-absorbing polviner ("FAP”). The
intestinal fhwd-absorbing polymers wusefil for admimsiration in accordance with
embodiments of the present disclosure may be administered orally in combination with non-
absorbable NHE-inhibiting compounds (e.g., 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 1o 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 flud-absorbing polymers may also be optionally selected from pharmaceutical
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polymers with anti-diarthea function, i.e., agents that maintain some consistency to the stools
1o avoid walery stools and potential incontinence.

[0141] The ability of the polymer to mamtain a certain consistency m stools with a hugh
content of fluid can be characterized by its “water holding power.” Wenzl et al. {(in
Deeterminants of decreased fecal consistency in patients with diarrhea; Gastroenterology, v.
108, no. 6, p. 1729-1738 (1993)) studied the determunants 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
given stools to achieve a certain level of consistency {corresponding to “formed stool”
consistency) atter 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 fliid absorbing profile.
More specifically, it has been found that the water-holding power of said polvmers is
correlated with their flund absorbancy under load (AUL); even more specificallv 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.

{01421 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, abowt 25 g or more of isotonic fluid/g of
polymer under a static pressure of abowt 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
inthe art. Additionally or alternatively, the F AP may tmpart a roirumum consistency to fecal
matier and, in some embodiments, a consistency graded as “soft” in the scale described in
the test method below, when {ecal non water-soluble solid fraction is from 10% 10 20%, and
the polymer concentration is frora 1% to 3% of the weight of stool. The determination of the
fecal non water-soluble solid fraction of stools is described in Wenz et al. The polvmer may
be uncharged 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.

{0143] In one embodiment of the present disclosure, the FAP is a “superabsorbent”
polymer {i.e., a lightly crosslinked, partially neutralized polvelecirolyie hydrogel similar to
those used in baby diapers, fenunine hygiene products, agriculture additives, eic.).
Superabsorbent polymers may be made of a lightly crosslinked polyacrylate hydrogel. The
swelling of the polymer is driven essentially by two effects: (1) the hydration of the polymer

backbone and entropy of mixing and (i1} the osmotic pressure arising from the counter-ions
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{e.g., Naions) within the gel. The gel swelling ratio at equilibrium is controlled by the elastic
resistance inherent to the polvmer network and by the chemical potential of the bathing fluid,
1.e., the gel will de-swell at lugher salt concentration because the background electrolyte will
reduce the apparent charge density on the polymer and will reduce the difference of free ion
concentrations inside and outside the gel that drives osmotic pressure. The swelling ratio SR
(g of fluid per g of drv polymer and synonvmously “fluid absorbency ™ may vary from 1000
in pure water down to 30 in 0.9% NaCl solution representative of physiological saline (i.e.,
isotonic). SR may increase 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 fhutd-absorbing polymer may include crosslinked polyacrylates which are
fluid absorbent such as those prepared from o.f-ethylenically unsaturated monomers, such
as monocarboxyhic acids, polycarboxylic acids, acrylamide and their denivatives. These
polymers may have repeating units of acrylic acid, methacrylic acid, metal salts of acryvlic
acid, acrylanude, and acrviamide  derivatives (such as  2-acrylamudo-2-
methylpropanesulfonic acid) along with various combinations of such repeating units as
copoiymers. Such derivatives include acrylic polymers which include hydrophilic grafts of
polymers such as poly vinyl alcohol. Examples of suitable polymers and processes, including
gel polymerization processes, for preparing such polymers are disclosed i U.S. Pat. Nos.
3.997.484: 3,926,891 3.935.000: 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: 3,145.906:
5,629,377 and 6,908,609 which are mcorporated herein by reference for all relevant and
consistent purposes (in addition, see Buchholz, ¥, L. and Graham, A T., "Modem
Superabsorbent Polvmer Technology,” John Wiley & Sons (1998), which 15 also
mcorporated herein by reference for all relevant and consistent purposes). A class of
preferred polymers for treatment in combination with NHE-inhibitors is polvelectrolytes.
[0145] The degree of crosslinking can vary greatly depending upon the specific polvmer
material; however, in most applications the subject superabsorbent polymers are only lightly
crosslinked, that is, the degree of crosslinking s such that the polymer can still absorb over
10 times its weight in physiological saline {1.e., 0.9% saline}. For example, such polymers

typically include less than about 0.2 mole % crosslinking agent.
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{0146} 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 1s prepared by high internal
phase emulsion (“HIPE™) processes. The HIPE process leads to polymeric foam slabs with
a very large porous fraction of inferconnected farge voids {about 100 microns) {i.e., open-
cell structures). This technique produces flexible and collapsible foarmn malerials with
exceptional suction pressure and fliid 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 polymer is hydrophobic and, therefore, the surface should be modified s0 as
to be wetted by the agueous flmd. This is accomplished by post-treating the foam material
by a surfactant in order to reduce the miterfacial tension. These matenials are claimed to be
ess 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 acrylanude or a derivative thereof, a crosshinker {e.g.. methvlene-bis-
acrylamide) and a free radical initiator redox system in water. The material is obtained as a
slab. Typically, the swelling ratio of crosshinked polvacrylamide at fow crosslinking density
(e.g., 2%-4% expressed as weight % of methylene-bis-acrvlamide) is between 25 and 40 (F.
Horkay, Macromolecules, 22, pp. 2007-09 (1989)). The swelling properties of these
polymers have been exiensivelv studied and are essentially the same of those of crosslinked
polyacryhic 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 polyacrylanmide gel
of same crosslink density as a neutralized polyaciylic acid will exhibit the same swelling
ratio (i.e., flud absorbing properties) and it 1s believed the same degree of deswelling under
pressure, as the crosshinked polyelectrolvie at high salt comtent {e.g., 1 M). The properties
{e.g., swelling} of neutral hvdrogels will not be sensitive to the salt environment as fong as
the polymer remains in good solvent conditions. Without being held o anv particular theory,
it is helieved 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).

{0149} Another subclass of fluid-absorbing polymers that may be utilized 15 hydrogel
materials that include N-alkyl acrvlamide polymers {e.g., N-isopropylacryianude (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 1o its original swelling ratio when the lemperature reverts {o
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room temperature. This allows production of nanoparticles by emulsion polymerization (R
Pelton, Advances in Colloid and Interface Science, 83, pp. 1-33, (2000} The swelling
characteristics of poly-NIPAM nanoparticles below the transition terperature have been
reported and are similar to those reported for bulk gel of polyNIP AM and equivalent to those
found for polvacrylamide (i.e. 30-50 g/g) (W. McPhee, Journal of Colloid and interface
Science, 156, pp. 24-30 (1993); and, K. Oh, Jowna! of Applied Polvmer Science, 69, pp.
109-114 (1997)).

[0150] In some embodiments, the FAP utilized for freatment in combination with a
NHE-inhibitor 15 a superporous gel that may delay the eroptyving of the stomach for the
treatment of obesity {(J. Chen, Jowrnal 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
mntact in the dry state for superporous gels, but disappears upon dryving for macroporous
SAP’s. The method of preparation is different although both methods use a foanung agent
{(e.g., carbonate salt that generates CO» bubbles during polvmerization}. 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 polvmer may be polv-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., Journal of Biomedical Materials Research - Part A, Vol 67,

Issue 1, T Gctober 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 1sotonic solution and if the gels do not collapse
under load. The temperature of “service” should be shifted beyvond body temperature, e g.
by diluting NIPAM in the polvmer with monomer devoid of transition temperature
phenomenon.

[0132] In some embodiments, the fluid-absorbing polymer may be selected from certam
naturallv~occurring polymers such as those containing carbohydrate moieties. In a preferred
embodiment, such carbohvdrate-containing hvdrogels 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,
hemicelhiloses, alkyi-cellulose, hvdro-alkyi-celiulose, carboxy-alkyi-cellulose,

carrageenan, dexiran, hyaluronic acid and agarose. In a preferred embodiment, the gel
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forming polvmer s psvilium. Psyllrom (or “ispaghula™ is the common name used for
several members of the plani genus Planiago whose seeds are used commercially for the
production of roucilage. The fluid-absorbing polyroer 1s also in the gel-forming fraction of
pevilium, ie, a neutral saccharide copolymer of arabinose (25%) and xylose (75%) as
characterized in (J. Marlett, Proceedings of the Nurition Society, 62, pp. 2-7-209 (2003);
and, M. Fischer, Carbohivdrate Research, 339, 2009-2012 (2004)), and further described in
U.S. Pal. Nos. 6287609 7,026,303 5.126.150; 5.445831. 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 psilhum-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
particies prior to swallowing but which undergoes minimal gelling in the mouth, and has
acceptable mouthfeel and good aesthetics as percetved by the patient.

[0153] The psylhium-containing dosage form includes physically discrete unit suitable
as a unitary dosage for human subjecis and other mammals, each containing a predetermined
quantity of active material (e g. the gel-formung polvsaccharide) calculated to produce the
desired therapeutic effect. Solid oral dosage forms that are suitable for the present
composiiions include tablets, pills, capsules, lozenges. chewable tablets, troches, cachets,
pellets, wafer and the like.

{0154] In some embodiments, the FAP is a polvsaccharide particle wherein the
polysaccharide component includes xvlose and arabinose. The ratio of the xvlose 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 incorporated herein for all relevant and consistent
purposes.

[0155] The fluid-absorbing polymers described hersin may be used in combination with
the NHE-inhibiting compound or a pharmaceutical composiiion containing it. The WHE-
inhibiting compound and the FAP may also be admirustered 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~admanistration
of a fluid-absorbing polymer.

[0156] The fluid-absorbing polvmers described herein may be selected so as to not

mduce 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 carboxvlates, sulfonates, and the like, may potentially interact
ionically with positively charged NHE-~mhibiting compounds, preventing the inhibitor from
reaching its pharmacological target. In addition, 1t may be possible that the shape and
arrangement of functionality in a FAP could act as a molecular recognition element, and
sequestor NHE-mhibiting compounds via “host~guest” interactions via the recognition of
specific hydrogen bonds and/or hvdrophobic regions of a given mhibitor.  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, (o 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 m the
compound itself), and/or (i1} it does not possess a charge and/or structural conformation {or
shape or arrangement) that enables it to establhish a “host-guest” interaction with the
compound of the present disclosure (by means of, for example, a moisty present therein that
may act as a molecular recognition element and sequester the NHE inhibitor or inhibiting

moiety of the compound).

D Dosage

10157] I is to be noted that, as used herein, an "effective amount" (or “pharmacewtically
effective amount”) of a compound disclosed herein, 1s a quantity that resulis in a beneficial
climical 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, severily, and type of the disease or condition, the amount of therapy desired,
and the release characteristics of the pharmaceutical formudation. T will also depend on the
subject's health, size, weight, age, sex and tolerance to drugs. Typically, the compound is
administered for a sufficient period of time to achieve the desired therapeutic effect.

{0158} In embodiments wherein both an NHE-inhibitor compound and a fluid-absorbing
polymer are used in the treatient protocol, the NHE-intubiting compound and FAP may be
administered together or in a “dual-regimen” whergin the two therapeutics are dosed and
administered separately. When the NHE-mhibiting compound and the fluid-absorbing

polymer are dosed separately, the typical dosage adminisiered to the subject in need of the
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MNHE-inhibiting compound is typically from about 5 mg per day and about 5000 mg per day
and, 1 other embodiments, from about 50 mg per day and about 1000 mg per day. Such
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 1o about 6¢ mimol per dav.

{0159] The typical dose of the fluid-absorbing polymeris a function of the extent of fecal
secretion induced by the non-absorbable NHE-mhibiting compound. Typically, the dose 1s
adjusted according to the frequency of bowel movements and consistency of the stools. More
specifically the dose 15 adjusted s0 as to avoid ligund 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 o
about 50 g per day, from about S g to about 25 g per day or even from about 10 g o about
20 g per day. When the NHE-inhubiting compound and the FAP are adounistered as a single
dosage regimen, the daily uptake may be from about 2 g to about 50 g per day, from about
5 g to about 25 g per day, or from about 10 g to aboul 20 g per day, with a weight ratic of
NHE-~inhibiting compound fo flnd- absorbing polymer being trom about 1:1000 to 1:10 or
even from about 1:500 to 1.5 or about 1:100 to 1:5.

[0160] A typical dosage of the substantiaily impermeable or substantially systemically
non-bicavailable, 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 1 mg and about 1 g
per day, or between about 5 mg and about 500 mg, or between about 10 mg and about 230
mg per day, which 1s administered to a subject in need of treatment.

[0161] The frequency of administration of therapeutics described herein may vary from
once-a-day (3} to twice-a-day (BID) or thrice-a-day {T1D). 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 NHE-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 adminisiered twice-a-day (BID}, or thrice-a-day (TI1D), and in a more specific
embodiment, the NHE-inhibiting compound 1s admirnustered 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 admimistered in an amount of about 15 mg per dose, about 30 mg per
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dose, or about 45 mg per dose, and in a more specific embodiment, in an amount of 15 mg

per dose, 30 mg per dose, or 45 mg per dose.

E. Modes of Administration

[0162] The substantially impermeable or substantially systemically non-bicavaiiable
NHE-inhibiting compounds of the present disclosure with or withoul the fluid-absorbing
polymers described herein may be administered by any suitable route. The compound is
administrated orally (e ¢., 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 cvclodextran) are known in the art (Baker, et al., "Controlled
Release of Biological Active Agents”, John Wiley and Sons, 1986). The compounds can be
administered {o the subject in conjunction with an acceptable pharmaceutical carrier as part
of a pharmaceutical composition. The formulation of the pharmaceutical composition will
vary according to the route of adnunistration selected. Suitable pharmaceutical carriers mayv
contain inert ingredients which do not interact with the compound. The carriers are
biocompatible, 1.e., non-ioxic, non-inflammatory, non-immunogenic and devoid of other
undesired reactions at the adnunistration site. Examples of pharmaceutically acceptable
carriers include, for example, saline, commercially available imert gels, or liquids
supplemented with albumin, methvi celluiose or a collagen matrix. Standard pharmaceutical
formulation technigues can be emploved, such as those described in Reminglon's

Pharmaceutical Sciences, Mack Publishing Company, Faston, Pa.

In other embodiments, the NHE-3 inhibiting compounds may be systemically
administered. In one embodiment, the compounds of the present invention are administered
svstermically 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 mhibitors) of the
present disclosure can also be administered parenterally, by intravenous, subcutaneous or
intramuscular injection or mfusion to mhibit NHE3 in the kidney. NHE3 15 expressed at
high levels on the apical surface of the proximal tubule of the kidney and couples lununal
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 permut the removal of substantial quantities of systemic fluid and sodiur to
prevent edema and resolve congestive heart failure symptoms. This effect could be achieved
by NHE inhibition in combmation with other diuretics, specifically loop diuretics, like

furosemde, to inhibit tubuloglomerular feedback. In addition, since sodium reabsorption via
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MNHE3 in the proximal tubule is responsible for a large proportion of the energy requirement
of the proximal tubule cell, it 1s anticipated that NHE inhibition in the kidoey could be
beneficial by reducing the energy requirement and protecting the proximal tubule cell in
settings of decreased energy avatlability 1o the proximal tubule, such as those that occur as
a result of kidney hvpoxia such as in kidney ischemia reperfusion injury resulting in acute
kidney mjury.

[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 mixtore of granules, after adding suitable auxiliaries, if destred,
1o 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,
matze starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropyvimethyvicellulose, sodium  carboxvmethyleethdose, 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] Drragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions can be used, which can optionally contain gum arabic, talc, polyvinvl
pyrrolidone, carbopol gel, polvethvlene glyceol, and/or titanium dioxide, lacquer solutions,
and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to
the tablets or dragee coalings for identification or to characterize different combinations of
active compound doses.

[0166] Pharmaceutical preparations which can be used orally include push-fit capsules
made of a smtable material, such as gelatin, as well as soft, sealed capsules made of a suitable
material, for example, gelatin, and a plasticizer, such as glveerol 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 suttable
liguds, such as fatty oils, liqud parathin, or hquid polyethviene glvcols. In addition,
stahilizers can be added. All formulations for oral admunistration 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 1sotopes 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 thergof,
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including racemic mixiures, as well as isotopes. Stereoisomers can be separated and isolated

using any suitable method, such as chromatography.

& Delaved Release

[0168] NHE proteins show considerable diversity in their patterns of tissue expression,
mernbrane localization and functional roles. (See, e.g., The sodium-fiydrogen exchanger -
From molecule To its Role In Disease, Karmaryn, M., Avkiran, M, and Fliegel, L., eds.,
Kluwer Academics (2003).)

[0169] In mamnals, nine distinet NHE genes (NHE-1 through -9) have been descnibed.
Of these nine, five (NHE-I through -5) are principally active at the plasma membrane,
whereas NHE-6, -7 and -9 reside predominanily within intracellular compartments.

{0170] NHE-1 is ubiquitously expressed and is chiefly responsible for restoration of
steady state intracethular pH following cvilosolic acidification and for maintenance of cell
volume. Recent findings show that NHE-1 is crucial for organ function and survival {e.g.,
MNHE-1-nuil 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 hines of evidence show that NHE-3 is the
major contributor of venal bulk Na+ and fhad re-absorption by the proximal {ubule. The
associated secretion of H+ by NHE-3 into the lumen of renal tubules 15 also essential for
about 2/3 of renal HCO3" re-absorption. Complete disruption of NHE-3 function in mice
causes a sharp reduction m HCO3, Nat and fhnd re-absorption in the kidney, which is
consistently associated with hypovolemia and acidosis.

{0172 In one embodiment, the compounds of the disclosure are intended to farget 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 without substantial activity towards NHEs that
do not reside predorminantly in the GI tract. This iovention provides a method to selectively
inhibit Gl apical NHE antiporters and provide the desired effect of salt and fhuid absorption
inthibition to correct abnormal fiuid homeostasis leading to constipations states. Because of
their absence of svstenuc exposure, said compounds do not interfere with other kev
physiological roles of NHEs highlighted above. For instance, the compounds of the

disclosure are expected to treal 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
hyponatriemua and acidosis among other disorders.

[0173] In another embodiment, the compounds of the disclosure are delivered to the
small bowel with little or no nteraction with the upper Gl such as the gastric compartment
and the duodenum. The applicant found that an early release of the compounds in the
stomach or the duodenwrn can have an unioward effect on gastric secretion or bicarbonate
secretion (also referred to as “bicarbonate durmp™). 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 G, but
once administered 15 metabolised in vivo into an active metabolite after getting past, for
example, the duodenum. Thus, i a prodrug approach, the activity of the NHE-~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 alkviation of
the essential guanidinyl {unctionality of the NHE-mhibiting compound would render it
hochemically 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 o exploit the relative
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-
inflamumatory agent sulfasalazine is converted to 5-anmunosalicvlate 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 adminustration that release the
active in the targeted areas of the G1, 1.2, jejunum, ileum or colon, the distal ifeum 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.,
FExpert Opin. Drug Deliv., 2008, 5 (5), 483-498; Yang, L., Biorelevant Dissolution Testing
of Colon-8pecific Delivery Systems Activated by Colonic Microflora, J. Confrol Release,
2008, 125 (2), 77-86. Siepmann, F., Siepmann, }.; Walther, M., MacRae, R J.. and

Bodmeier, R, Polvmer Blends for Conirolled Release Coatings, J. Control Release 2008,

135



WO 2018/129552 PCT/US2018/013020

125 (1), 1-15; Patel, M.; Shah, T.; and Amin, A., Therapeutic Opportuniiies in Colon-
Specific Drug-Delivery Systems, Crit. Rev. Ther. Drug Carrier Syst., 2007, 24 (2), 147-202;
Jain, A, Gupta, Y.; Jain, 8. K, Perspectives of Biodegradable Natural Polvsaccharides for
Site-specific Drug Delivery to the Colon., J. Pharm. Sci., 2007, 16 {1}, 86-128; Van den, M.
G., Colon Drug Delivery, FExpert Opin. Drug Deliv., 2006, 3 (1}, 111-125; Basii, A. W,
Advances in Colonic Drug Delivery, Drugs 2008, 65 {14), 1991-2007; Chourasia, M. K ;
Jain, §. K., Polvsacchanides for Colon-Targeted Drug Delivery, Drug Deliv. 2004, 17 (2),
129-148; Shareef. M. A ; Khar, R K.; Ahuja, A.; Ahmad, F. J.; and Raghava, 8., Colonic
Drug Delivery: An Updated Review, A4PS Pharm. Sci. 2003, 5 (2), E17; Chourasia, M. K|
Jam, 8. K., Pharmaceutical Approaches to Colon Targeted Drug Delivery Systems, J
Pharm. Sci. 2003, 6 (1), 33-66; and, Sinha, V. R, Kumna, R, Colonic Drug Delivery:
Prodrug Approach, Pharm. Res. 2001, I8 (5§}, 357-564. Typically, the active pharmaceutical
ngredient (API) is contained in a tablet / capsule designed 1o release said APl 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 Eudracol™ {Pharma Polymers Business Line of Degussa’s
Specialty Acrylics Business Unit), where the API-coniaining core {ablet 1s lavered with
various polymeric coatings with specific dissolution profiles. The first laver 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
intesting mitiates the release of the protective outer layer. As it travels through the colon, the
next laver is made permeable by the alkalinity and wntestinal fhmid. This allows fluid to
penetrate to the interior layer and release the active ingredient, which diffuses from the core
to the outside, where 1t can be absorbed by the intestinal wall. Other methods are
contemplated without departing from the scope of the present disclosure.

{0177 In ancther example, the pharmaceutical compositions of the invention can be
used with drug carriers including pectin and galactomannan, polysaccharides that are both
degradable by colomic bacterial ensymes. (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.) While pectin or galactomannan, if used alone as a drug carrier, are easily
dissolved in simulated gastric fluid and simulated intestinal fluid, a mixture of these two
polvsaccharides prepared at a pH of about 7 or above produces a strong, elastic, and insoluble
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 1s rapidly degraded by the
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synergic action of colonic bacterial enzymes. In yet another aspect, the compositions of the
mvention may be used with the pharmaceutical matrix of a complex of gelatin and an anionic
polvsaccharide (e.g., pectinate, pectate, alginate, chondroitin sulfate, polvgalacturonic acid,
fragacarnth gum, arabic gum, and a mixture thereof), which is degradable by colonic enzymes
(U.S. Pat. No. 6,319,518).

[0178] In vet other embodiments, flumd-absorbing polvmers 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 FAP in the Gl tract and avoid the formation of lumps. The oral dosages
for the FAP may take various forms including, for example, powder, gramulates, tablets,
wafer, cookie and the like, or are dehivered to the small bowel with little or no interaction
with the upper Gl such as the gastric compartment and the duodenum.

{0179] The above-described approaches or methods are only some of the many methods
reporied to selectively deliver an active in the lower part of the intestine, and therefore should

not be viewed to restrain or limut the scope of the disclosure,

IY.  Preparation of Compounds

{0180] The following Reaction Schemes 11V illustrate methods for making compounds
of this invention, i.e., compounds of Formula (I}. It 1s undersiood that one skilled in the art
may be able {o make these compounds by similar methods or by combining other methods
known to one skilled in the art. Htis also understood that one skilled in the art would be able
to make, in a similar manner as described below, other compounds of Formula (1) not
specifically illustrated below by using the appropriate starting components and modifying
the parameters of the synthesis as needed. The compounds described heretn may be made
from commercially available starling materials or synthesized using known organic,
morganic, and/or enzymatic processes.  In general, starting components may be obtaned
from sources such as Sigma Aldrich, Lancaster Synthesis, Inc, Mavbridge, Matnix
Scientific, TCL 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 mvention. The general synthetic schemes of precursors, intermediates, and final

products shown below are mere iHustrations of methods of preparations. The varicus
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radicals {e.g., R!, R?, R¥ R® eic...) 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 [ and U described above. In other words, in the scheres
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!, R?, and R’ can be used
interchangeably from one scheme to another without necessarily having the same meaning,
Only their position in the generic structure | and I will determine their actual substituents

for the synthesis.

General Reaction Scheme ©
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{0181} Referring to General Reaction Scheme 1, an appropriate hydrocinnamic acid A,
indanone B, or indene C can be obtained commercially or synthesized according to methods
known in the art and converied to the enantiopure epoxide D via Jacobsen epoxidation
conditions. The chiral compounds obtained (either enantiomer can be used) are then reacted
with an amine HNRZR3 (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 triphenylphosphine
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and an azodicarboxylate such as diisopropylazodicarboxylate, diethviazodicarboxylaie, di-
tert-butylazodicarboxylate, or the like, providing the rearranged aminoindanol G, Oxidation
and chlorination are achieved through wuse of chlornating 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 |

General Reaction Scheme 11
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{0182} Compounds of Formula (1) may also be prepared according to General Reaction

Scheme . Anunocindanols 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 (1) is as described in

General Reaction Scheme L

General Reaction Scheme T
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[0183] Compounds of Formula (1) are also prepared according to General Reaction
Scheme U1, Beginning with the sulfony! chloride H, the product sulfonamides N are formed
from reaction with an amine M where Y (with protecting group “P(G7, in the case where Y
is a primary or secondary amine} is 3 protected or masked amine functionality or other
functional handle. Subsequent removal of the protecting group provides the sulfonamide
monomer O followed by dimerization with a bifunctional “X” motety P generates the
compounds of structure (1),

General Reaction Scheme IV
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{0184} Compounds of Formula (I) can also be prepared according to the General
Reaction Scheme IV, Phenols ¥ are protected to vield thioethers @ which are then oxidized
to the sulfonyl chloride R using reagents such as N-chlorosuccimimide in acetic acid.
Subsequently these suifonvi chiorides R can be coupled with amines B to vield the
differentially protected derivatives 8. Deprotection to vield phenol T which is then reacted
with E which is activated by either formation of the mesylate or other activated intermediate
of £ or through using trphenylphosphine and an azodicarboxvlate such as
diisopropylazodicarboxylate, diethylazodicarboxylate, di-tert-butviazodicarboxylate, or the
like, providing the rearranged aminoindanol N. The intermediate 1s deprotected to yield the
monomer O followed by dimer formation with a core P with leaving groups to yield the

compounds of structure (1)

General Reaction Scheme V

[0185] Similar to General Reaction Scheme 1V, the compounds of Formula (f) can be
prepared through reaction with a fully dimerized phenolic coupling partner. Reaction of the
dimeric amines § with sulfonvl chlorides R can provide the dimer U under standard
conditions with ruild bases such as pvridine or trimethyviamine. Removal of the protecting
groups gives the phenol V. Intermediate of E is activated by either formation of the mesviate

or using triphenviphosphine and an azodicarboxylate such as duisopropylazodicarboxylate,
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diethviazodicarboxylate, di-fers-butylazodicarboxylate, or the like, then reacting with phenol
V providing the rearranged final compounds of structure (1)

[0186] With regard to General Reaction Schemes -1V, typical carboxylate activation
reagents include DCC, EDCE HATU, oxalyi chlonide, thionyl chloride and the like. Typical
bases include TEA, BDIEA, pyridine, Ko O3, NaH and the hike. Typical acylation catalysts
include HOBt, HOAL 4-dimethylaminopyridine and the hike.  Typical catalysts for
hydrogenation include paliadium on carbon, rhodium on carbon, platinum on carbon, raney
nickel and the like.

[0187] Ome skilled m the art will recogrize that varations to the order of the steps and
reagents discussed in reference 1o the Reaction Schemes are possible. Methodologies for
preparation of compounds of Formula (1) are described in more detail in the following non-
limiting exemplary schemes.

{0188] It will also be appreciaied by those skilled i the art that in the process described
herem the functional groups of intermediate compounds may need to be protecied by suitable
protecting groups. Such fimctional groups include hyvdroxy, amino, mercapto and carboxylic
acid. Suitable protecting groups for hvdroxy include tnalkvisilyl or diarvialkylsilvl (for
example, -butyldimethylsilvl, butyldiphenylsilyvl or trimethvisilyl), tetrahydropyranyl,
benzyl, and the like Suitable protecting groups for amino, amidino and guanidino include
i~butoxycarbonyl, benzyloxycarbonyl, trifluorcacetyl and the like. Suitable protecting
groups for carboxyvlic acid include alkyl, arvl or arvlalkyl esters. Proteciing groups may be
added or removed 1n accordance with standard techmques, which are known to one skilled
m the art and as described herein. The use of protecting groups is described in detail in
Green, T.W. and P.GM. Wiz, Proteciive Groups in Organic Synthesis (1999), 3rd Ed.,
Wilev. As one of skill in the art would appreciate, the protecting group may also be a
polvmer resin such as a Wang resin, Rink resin or a 2-chlorotntyl-chloride resin.

[0189] It will also be appreciated by those skilled in the art, although such protected
derivatives of compounds of this mvention may not possess pharmacological activity as
such, they may be adnunistered to a mammal and thereafier metabolized 1o 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
included within the scope of the vention.

{0190} The following non-limiting examples are provided to further illustrate the present
disclosure.

EXAMPLES
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| General Scheme for Linker Synthesis

R5
HO RE BnBr Pd,{dba}s, Xantphos
RE Br KyC04, Aceione BnSH, iPr BN
R7 1,4-dioxane, 100 °C
Step A
Step B
INT-L4 o
R® :
NGS anJ\fL O,
_________________________ . N Ry : 0
COH, H, LA EtsN, CHOL, N o i
AV(?\HO, ‘H/O RS \j';//\\SDZC‘ 2 212 \/A\O/’\‘\,/ \/\N’/j\
¢ w7 Step D INT-L5
Step C NT-L3 o
RS
PAIC, Hy . 5
2 HO R 5
MeCH :EQE 0 A
jul RS ,/SJ;: \4‘/\()/\\/ \J/\E CF,
[0191] Step £ RO O .

{0192] Step A: To a 250-mL round-bottom flask was added the desired substituted-
bromophenol {1 equiv), acetone {0.45 M), potassium carbonate (5 equiv), and benzyl
bronude (2.5 equiv). The resulting solution was stirred for 4 b at room temperature. The
resulting solution was diluted with 30 mL of H20. The resulting nuxture was concentrated
under vacuum and extracted with of ethyl aceiate. The organic layers were combined and
washed with 3 x Hz0 and 1 < 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.

{0193] Step B: To around-bottom flask purged and maintained with an inert aimosphere
of nitrogen was added benzylether INT-L1 (1 equiv), 14-dioxane (0.16 M), NN-
dusopropvlethylamine (2 equiv), benzyimercaptan (2 equiv), Pd2{dba)s;«CHCI; (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 HoO The resulting
solution was extracted with of ethy] acetate and the organic lavers combined and washed
with 3 x H20 and 1 x brine. The mixture was dried over anhydrous sodium suifate, filtered,
and the resulting mixture was concentrated under vacuum. The residue was applied onto a
stlica gel columm with petroleum ether providing the desired thioethers INT-L2.

{0194] Step €: To a round-bottom flask was added thioether INT-L2 (1 equiv), acetic
acid (0.25 M}, and water (3 equv)  This was followed by the addition of N-

chlorosuccimimide (NCS, 5 equiv) in several batches at 0 °C. The resulting solution was
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stirred for 1 h at room temperature. The resulting shirry was concentrated under vacuum
and diluted with HzO. The resulting solution was extracted with of ethyl acetate and the
organic lavers combined and washed with 3 x H20 and | x brine. The mixture was dried
over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was
applied onto a silica gel column with petroleum ether providing the sulfonyi chioride INT-
L3.

[0195] Step D: To a round-bottom flask was added sulfony! chionde INT-L3 (1 equiv),
CH:ChL (0.2 M), triethylamine (5§ equiv), and N-{2-{2-(2-aminoethoxy jethoxy jethyl]-2,2,.2-
trifluoroacetamide (INT-L4, 2 equiv). The resulting solution was stirred overnight at room
temperature. The resulting mixture was concentrated under vacuum and diluted with of H20.
The resulting slurry was extracted with CH2Ch and the organic lavers combined and washed
with 3 x H20 and 1 x brine. The mixture was dried over anhvdrous sodinm sulfate, filtered,
and concentrated under vacuum. The residue was applied onto a silica gel cohun with
CH>Clo/methano! (30:1) providing the sulfonanude INT-LS.

{0196} Step E: To a round-boitom flask purged and maintained with an inert
atmosphere of Hz, was added sulfonamide INT-LS (1 equiv), methanol (0.1 M), and
palladium on carbon (~10-20%).  The resulting slurry was stured 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 silica gel column with ethy! acetate/petroleum ether
(1:1) providing the desired phenol INT-L6.

[0197] The tollowing intermediates were made by applying the above procedures to the

appropriate phenol:
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General Scheme for Indane Fpoxide Synthesis
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[0198] Step G INT-17
[0199] Step Ar To a round-bottom flask purged and wmaintained with an inert

atmosphere of nitrogen was added the desired R*-substituted bronude/iodide (1 equiv),
CH:CN {0.25 M), tert-butyl prop-2-encate {equiv), diisopropylathviamine (3 eguiv}, Plo-
tol)s (.20 equiv), and PA(CAc)k (0.10 equuv). The resulting sohution 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 CH2Cly. The
organic layers were combined and dried over anhydrous sodium sulfaie, filtered, and
concentrated. The residue was applied onto a silica gel column with ethy! acetate/petroleum
ether (1:500) providing the cinmamate INT-{1.

[0200] Step B: To a round-bottom flask was cinnamate INT-I1 (1 equiv), ethvl acetate
(0.1 M), and Ranev Ni. The flask was purged and filled with Hz, cvcling three times,
leaving a positive Hz atmosphere. The resulting solution was stirred for 2 h at room
emperature. The solids were filtered out and the resulting mixture was concentrated under
vacuum providing the hvdrocinnamate INT-12.

{0201} Step €@ To a round-bottom flask was added hydrocinnamate INT-I2(1 equiv)
and 2:1 CHCITFA (0.4 M), The resulting shurry was stirred for 1 h at room temperature.
The resulting mixture was concentraied under vacuum and the residue was applied onio a
silica gel column with ethyl acetate/petroleum ether (0-10%). The collected fractions were

combined and concentrated under vacuum providing the hydrocinnanuc acid INT-13.
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10202} Step D: To a 3-necked round-botiom flask was added hydrocinnamic acid INT-
I3 (1 equiv) and CH2Clz (0.4 M), The reaction slurry was cooled o 0 °C and treated with
(COCIR (2 equv) dropwise. The resulting solution was stirred for 2 h at roor temperature.
The resulting solution was concentrated under vacuum. To a 3-necked round-bottom flask
was added AICH (2 equiv} and CHzCl: (0.4 M), The product of the first step dissolved in
CH:CL and added dropwise to this AICE 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 HClag. The
resulting solution was extracted with 3 x CHzCh and the organic lavers combined and
concentrated under vacuum. The residue was applied onto a silica gel cohuron with ethyl
acetate/petroleum ether (0-1:10). The collected fractions were combined and concentrated
under vacuurm providing the indanone INT-14.

{0203] Step E: To around-bottom flask was indanone INT-I4 (1 equiv), methanoi (4.7
M3, and NaBHy (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 exiracted with 3 x
CH:Cl. The organic layvers were combined and washed with 3 x brine. The organic layver
was dried over anhydrous sodium sulfate, filtered, and concentrated onder vacuurm providing
mdanol INT-I5,

{0204] Step F: To a round-hottom flask was added indanol INT-15 (1 equiv), methanol
(¢.5 M), and HCI (half volume of methanoly. The resulting solution was stirred for 1 h at
room temperature. The resuliing 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 a 3-necked round-bottom flask was addedindene INT-16 (1 equiv),
CHuClr (0.08M, dried over magonesium sulfate), pyridine N-oxide (5 equiv inn CHLh
solution dried over magnesium sulfate), and {5,5)-Jacobsen’s catalyst {0.05 equivy. The
resulting solution was stivred for 10 min at 0 °C followed by the addition of m-CPBA (2
equiv) i portions at 0 °C. The resulting slurrv was stured for an additional L hat 0 °C. The
reaction was then quenched by the addition of sodium hydroxide (3 Mg, approx. 13 equiv).
The resulting slurry was washed with 1 x H20 and 1 x brine. The nuxiure was dried over
anhydrous sodium sulfate, filtered, and concentrated. The residue was applied onto a silica

gel columm with ethyl acetate/petroleum ether (1:30-1:15) providing the epoxide INT-I7.
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{0206} The following intermediates were made by applving the above procedures o the
appropriate siarting aryl compounds (starting materials are available commercially at

different stages of this sequence):

CF s Br al E OCF,
D, L0 L0 00 L0 LD
o TR A RN S T AN SR

INT-I7A NT-I78 INT-I7C INT-7D INT-TE INT-[7F

General Scheme for Aminocindanol Synthesis

Z 3
R R
H
CH5CN, 80-90 °C

INT-17 INT-18
[0207] To a round-bottom flask was added epoxade INT-17 (1 equiv), the desired amine
RZRNH (2 equiv), and CH3CN (0.16 M). The resulting solution was heated to reflux for 16
h. The resuliing mixture was concentrated under vacuum. The residue was applied onto a
stlica gel column with ethy] acetate/petrolewrn ether (1:3-1:2) providing the amancindanol
INT-IS.
[0208] The following intermediates are made by applving the above procedures to the

appropriate starting epoxides and amines:
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Subseguent Substitutions of Amincindanels
Scheme 1:

CH3B(OH),
PA(OAC), KsPO,

PPhj, THF, 80 °C

INT-18B,H KM INT-IS

{0209] To a round-bottom flask purged and maintained with an inert atmosphere of
nitrogen was added INT-I8 bromude {1 equivy, CHaB{OH) (1.5 equiv}, PPh: (0.10 equiv),
K3PO4 (4 equuv), tetrahydrofuran (0.3 M), and PA(OAcy (0.05 equav). The resulting solution
was stirred for 2 h at 80 °C. The reaction was then quenched by the addition of HO and
extracted with 3 x ethvi acetate. The organic lavers were combined, dried over anhydrous
sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a
silica gel column with CH2Cly/methanol (10:1). The collected fractions were corabined and
concentrated under vacuum providing the 4-methyl substituted aminomdanols INT-19,

[{0210] The following intermediates are made by applying the above procedures io the

appropnate starting 4-bromo anminoindanols:
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INT-ISA

Scheme 2:

Ze{TN}o, PA(PPhsYy

DMF, 100 °C

INT-18B,H K M INT-110

{0211} To a round-bottom flask purged and maintained with an inert atmosphere of
nitrogen was added 4-bromoaminoindancl INT-I18 {1 equivy, Zn{CN)2 (0.60 equiv),
Pd(PPhs)s {0.10 equiv), and NMP (DMF on the scheme)} (0.4 M), The resulting shurry was
stirred overmight at 95 °C. The reaction slurry was cooled and extracted with 3 x ethyl
acetate. The combined organic lavers 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-110.

{0212} The following intermediates are made by applving the above procedures to the

appropriate starting 4-bromo aminoindanols:

/7 N\=NHBoC
\ \

N N
cl cl
OH OH
CN CN
INT-110A INT-110B

Scheme 3¢
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TRSC \N”' 3,003, dioxane
emmre e 4 MeH, 60 °C
imidazole j—
R HOTBS
CHaClp, 0°C ! BreitPhos palladium{i)
Step A biphenyl-2-aming mesylate
. Step B
INT-18B,H
NHBoc
\N’” N~
i ) TBAF Cl
HOTBS T and oM
THH -
OMe Step C OMe OMe
INT-I11A INT-111B
from INT-18H
{0213] Step A: To a round-botlom flask purged and maintained with an inert

atmosphere of nitrogen was added 4-bromoanminoindanol INT-18B (or INT-IZ8H) (1 equiv),
CH2C1 (0.25 M), and imidazole (3 equiv). This was followed by the addition of TBSCI (1.5
equivy in several batches at 0 °C. The resulting slurry was stirred overnight at room
temperature. The reaction was quenched by the addition of H20 and extracted with 3 x ethyl
acetate. The organic lavers were combined, washed with 1 x brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under vacoum. The residue was applied onto a
stlica gel column with ethyi acetate/petroleurn ether (1/10) providing the TBS-protected
intermediates.

{0214] Step B: To a round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added the TBS-protected aminoindanol (1 equiv), C2:005 (3
equiv}, and methanol (8 equiv). A solution of 3rd Generation BrettPhos precatalyst {0.03
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 H2O and extracted with 3 x ethyl
acetate. The organic layers were combined, washed with 1 X brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under vacuum. The residue was applied onto a
silica gel columnt with ethyl acetate/petroleum ether (1/5) providing the 4-methoxy
substituted aminoindano! TBS-ethers.

[0215] Step : To a round-bottorn flask pwrged and mamtamed with an inert
atmosphere of nitrogen was added 4-methoxy substituted amunoindanol TBS-ether (1 equiv)
and tetrahvdrofuran (0.5 M). TBAF (1.5 equiv, 1M THF solution) was added and the
resulting solution stirred for 1 h at room temperature. The reaction slurry was diluted with

I:1 EtOACERD and washed with 3 x H20. The nuxture was dried over anhydrous sodium
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sulfate, filtered, and concentrated under vacuum. The residue was applied onto a stlica gel
columm  with ethyl acetate/petroleum ether (1/1) providing 4-methoxy substituted
aminomdanols INT-{11A and B.

General Scheme for Monomer Synthesis:

&
RS i Q8 H
2 * 5 CFa o1
Ci HO R’ . < O RG
N 8 INT-LB
i - (A ,Q H
7 = S O N CF
L PPh,, DIAD, THF, 40 °C R IR & ﬁ/\/ Ty
I C Q
INT-18
Step A INT-h1
2 R 5
R2y RS
. . e R®
3 M NalJH(;q) f G
r——————r — ’”
- S, O NH,
MeCH, 80 °C R34 > Ré e O ﬁ/\/ \/’\D/\w« 2
Step B Cl B
[0216] INT-MZ

{0217} Step A: To around-bottom flask was added aminoindanol INT-I8 (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; (2 equivy 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 CH2Clz. The residue was applied onto a silica gel column
with ethyl acetate/petroleurn ether (1:1) providing indane monomer INT-M 1.

{0218] Step B: To a round-bottom flask was added indane monomer INT-M1 (1 equiv},
methanol (0.1 M), and sodium hydroxide (3 Mg, 3 equivy. The resulting solution was
stitred for 1.5 h at 60 °C. The resulting nuxture was concentrated under vacuum and diluted
with CH2Cly. The residue was applied onto a silica gel colummn with ethvi acetate (100%)
providing indane amine monomer INT-M2.

{0219] The following intermediates are made by applying the above procedures 1o the

appropriate starting anunoindanols INT-I8 and linkers INT-L6:
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General Scheme for Dimer Formation (non-profecied analogs):
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0221} To around-botiom flask was added INT-M2 (1 equiv), ¥ N-dimethviformamde
{(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 dituted with
CHzClo. The residue was applied onto a silica gel colunmn with chloroformvmethanol (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 CHON {10.0% CHsCN up to 70.0% in 8 mun);
Detector, UV 254 nm. The final products were generally 1solated as the TFA salts or
exchanged to the hydrochloride salts.

General Scheme for Deproteciion of Dimers:

R2y R RS
= ]

. TFA SNP O al
Boo-Protected o H H O H oo BT or\ g2
Dimers CH.Ci N "’/, R 1 "S‘N/\’O\’/\O‘ﬁ\’NYNVﬁv’\N’h\N"\*’OV/\O/VN“Sﬁ. R"///,

- R d oo
Dimer Product 1 R5 N R2
al

{02221 To a round-bottom flask was added Boc-protected dimers (1 equiv) and 3:1
CHCLITFA (~0.05 M), The resulting solution was stirred for 2 h at room temperature. The
resulting mixture was concentrated under vacvum.  The crude product was purified by
Preparative HPLC with the following conditions: Coluron, XBridge C18 OBD Preparative
Column, 19%250 mmy; 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 generaliv isolated
as the TFA salts or exchanged to the hydrochloride salts.

General Scheme for Linker Synthesis
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[0223] Step A: To a 230-mlL round-bottom flask was added the desired substituted-
bromophenol (1 equiv), acetone (.45 M). potassium carbonate (5 equiv), and benzvl
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 muixture was concentrated
under vacuum and extracted with of ethyvl acetate. The organic lavers were combined and
washed with 3 x H20 and 1 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 coluron with petroleurn ether providing the desired benzvlethers INT-L1.

{0224} Step B: To around-bottom flask purged and maintained with an inert aimosphere
of nitrogen was added benzylether INT-L1 (1 equiv), 14-dioxane (0.16 M), NN-
dusopropvlethylamine (2 equiv), benzyimercaptan (2 equiv), Pd2{dba):»CHCI; (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 HaQ. The resulting
solution was extracted with of ethy] acetate and the organic lavers combined and washed
with 3 x H20 and 1 x brine. The mixture was dried over anhydrous sodium suifate, filtered,
and the resulting mixture was concentrated under vacuum. The residue was applied onto a

stlica gel columm with petroleum ether providing the desired thioethers INT-L2.
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10225] Step C: To a round-botiom flask was added thiosther INT-L2 (1 equiv), acetic
acid (0.25 M), and water (3 equv) This was followed by the addition of N-
chlorosuccinimide (NCS, 5 eguiv) in several batches at 0 °C. The resulting solution was
stirred for 1 h at room temperature. The resulting slurry was concentrated under vacuum
and diluted with H20O. The resulting solution was extracted with of ethyl acetate and the
organic layers combined and washed with 3 x HoO and 1 < brine. The mixture was dried
over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was
applied onto a silica gel column with petroleum ether providing the sulfonyi chlonide INT-

L3

[0226] Step D: To around-bottom flask was added sulfony! chionde INT-L3 (1 equiv),
CH2CL (0.2 M), inethvlamine (5 equiv}, and N-{2-{2-(2-aminoethoxy jethoxy jethyl}-2,2,2-
triffuorcacetammde (INT-L4, 2 equiv). The resulting solution was stirred overnight at room
terperature. The resulting mixture was concentrated under vacuum and diluted with of H2O.
The resulting slurry was extracted with CH2Ch and the organic layers combined and washed
with 3 x HzO and 1 x brine. The maxture was dried over anhydrous sodium sulfate, filtered,
and concentrated under vacuum. The residue was applied onto a silica gel colunm with

CH:Clo/methanol (30:1) providing the sulfonamide INT-LS.

[0227] Step E: To a round-botiom flask purged and wamtained with an inert
atmosphere of Hz, was added sulfonamide INT-L3 (1 equv), 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 resuliing misture was concentrated under
vacuum. The residue was applied onto a silica gel column with ethvl acetate/petroleurn ether

(1.1} providing the desired phenol INT-L6.

{0228] The following intermediates were made by applying the above procedures to the

appropnate phenol;
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General Scheme for Indane Epoxide Synthesis
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[0229] Step A: To a round-bottom flask purged and maintamed with an inert
atmosphere of nitrogen was added the desired R*-substituted bromude/iodide (1 equiv),
CH3CN (0.25 M), fert-butyl prop-2-enocate (equiv), dusopropylethylamne (3 equiv), Plo-
tol)s (0.20 equav), and Pd{OAc): (0.10 equiv). The resulting solution was stivred ovemnight
at 95 °C. The solids were removed by filtration and the filirate was concentrated under
vacuum. The resulting slurry was diluted with water and extracted with 3 x CH:Cla. 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-{1.

[0230] Step B: To a round-botiom flask was cinnamate INT-I1 (1 equiv), ethyl acetate
(0.1 M), and Ranev Ni. The flask was purged and filled with Hag), cvcling three times,
leaving a positive Hz atmosphere. The resulting solution was stirred for 2 h at room
ternperature. The solids were filtered out and the resulting mixture was concentrated under

vacuum providing the hvdrocinnamate INT-12.
[0231] Step €: To a round-bottom flask was added hydrocinnamate INT-I2(1 equiv)

and 2:1 CHCLTFA (0.4 M), The resulting shurry was stirred for 1 b at room temperature.

The resulting nuxtire was concentrated under vacuum and the residue was applied onio a
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silica gel column with ethvl acetate/petroleum ether (0-10%). The collected fractions were

combined and concentrated under vacuum providing the hydrocinnanmic acid INT-13,

{0232] Step I: To a 3-necked round-bottom flask was added hydrocinnanic acid INT-
I3 (1 equiv) and CH:Ch (0.4 M). The reaction slurry was cooled to 0 °C and treaied with
{COCH:z (2 equivy dropwise. The resulting solution was stirred for 2 h al room temperature,
The resulting solution was concentrated under vacuum. To a 3-necked round-bottom flask
was added AICH (2 equiv) and CHa2Clz (0.4 M), The product of the first step dissolved in
CH:Ch and added dropwise to this AICH shury, The resulting solution was stirred for 2 h
at 40 °C 10 an o1l bath. The reaction was then quenched by the addition of 2N HClag. The
resulting solution was extracted with 3 x CHaClz and the organic layers combined and
concentrated under vacoum. The residue was applied onto a silica gel column with ethyl
acetate/petroleurn ether (0-1:10). The collected fractions were combined and concenirated

under vacuum providing the indanone INT-14.

{0233} Step E: To a round-botiom flask was indanone INT-I4 {1 equiv), methano! (0.7
M), and NaBHq (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
CHCla. The organic layers were combined and washed with 3 x brine. The organic layer
was dried over anhydrous sodium sulfaie, fillered, and concentrated under vacuum providing
mdanol INT-15.

{0234} Step F: To a round-bottom flask was added indanol INT-15 {1 equiv), methanol
(6.5 M), and HCI ¢half volume of methanol). The resulting solution was stirved for 1 h at
roora temperature.  The resulting muxture 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 #-hexane providing indene

INT-I6.

10235] Step G: To a 3-necked round-bottom flask was added indene INT-I6 (1 equiv},
CH:CL (0.08M, dried over magpesium sulfate), pyridine N-oxide (5 equiv in CH:Ch
solution dried over magnesium sulfate), and (5,5)-Jacobsen’s catalvst (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 shorry was stirred for an additional 1 hat 0 °C. The

reaction was then quenched by the addition of sodium hvdroxide (3 Mag, approx. 13 equiv).
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The resulting slurry was washed with 1 x HzO and | x brine. The mixture was dried over
avhydrous sodium sulfaie, filtered, and concentrated. The residue was applied onto a silica

gel coluron with ethy! acetate/petroleum ether (1:30-1:15) providing the epoxide INT-17.

[0236] The following intermediates were made by applying the above procedures to the
appropriate starting arvl compounds (starting waterials are available commercially at

different stages of this sequence):

CF4 Br ci F OCF,
R S VA SRS e T A \MO O N TG
INT-I7A INT-7B INT-17C INT-7D INT-7E INT-i7F

{zeneral Scheme for Aminecindanol Synthesis

[

2
RN,R
H

CH3CN, 80-80 °C

[0237] To a round-bottom flask was added epoxide INT-17 (1 equiv), the desired amine
RPRPNH (2 equivy, 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-I8.

{0238] The following intermediates are made by applying the above procedures 1o the

appropriate starting epoxides and amines:
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{0239] To a round-bottom flask purged and maintained with an inert atmosphere of
nitrogen was added INT-I8 bromide (1 equiv), CHB(OH 2 (1.5 equiv), PPhs (0.10 equivy,
KPP0 (4 equivy, tetrahydroturan (0.3 M), and PA(OAc): {0.05 equiv). The resulting sclution
was stirred for 2 h at 80 °C. The reaction was then quenched by the addition of H20 and
extracted with 3 x ethy! acetate. The organic layers were combined, dried over anhydrous
sodium sulfate, filtered, and concentrated under vacoum. The residue was applied onto a
stlica gel column with CH:Ch/methanol (10:1). The collected fractions were combined and

concentrated under vacuum providing the 4-methyl substituted aminomndanols INT-I9.
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{0240} The {following mtermediates are made by applying the above procedures to the

appropriate starting 4-bromo aminoindanols:

B R
(" ()
N
N~ N~
Cli Ci -
OH i OH
INT-19A INT-IBC INT-I8D
scheme 23
R?
‘N-R*
Cl Zn{CN),, PA(PPhs)y Ci
.xIOH
DM, 106 °C
CN
INT-18B,H.K,M INT-110
[0241] To a round-bottom flask purged and maintained with an inert atmosphere of

nitrogen was added 4-bromoamunoidanocl INT-I8 (1 equiv), Zn{CN (0.60 equiv),
Pd(PPhsla (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 ethvl
acetate. The combined organic layvers were washed with 3 x brine, dried over anhydrous
sodiur sultate, filtered, and concentrated. The residue was applied onto a silica gel coluron
with ethyi acetate/petroleum ether (1:1) providing the 4-cvano substituted aminoindanols

INT-110.

[0242] The following intermediates are made by applying the above procedures to the
appropriate starting 4-bromo aminoindanols:

NHBoc
AN

N N~

Cl cl
OH O' OH
CN CN
INT-H10A INT-1108
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\N’” TBE&CI Cs,CQ;, dioxane
Ci . I MeOH, 60 °C
” OH imidazole
CHyCl, 8°C BrettPhos palladium(i)
Br Step A biphenyl-2-amine mesylate
Step B
INT-18B,H
( NHBoc
AN
N/ N
Ci TBAF ol
OTHS THE and 1GH
OMe Step OMe OMe
INT-IT1A INT-111B

from INT-18H

{0243} Step A:  To a round-boitom flask purged and maintained with an inert
atmosphere of nitrogen was added 4-bromoeaminoindanol INT-{8B (or INT-ISH) (1 equiv),
CH;C (0.25 M), and imidazole (3 equiv). This was followed by the addition of TBSCI (1.5
equiv) in several baiches at 0 °C. The resulting sluiry was stirred overnighi at room
temperature. The reaction was quenched by the addition of Hz0 and extracted with 3 x ethyl
acetate. The organic lavers were combined, washed with 1 x brine, dried over anhvdrous
sodium sulfate, filterad, 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.

[0244] Step B: To a round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added the TBS-protected amimondanot (1 equiv), Ca:C0s (3
equiv), and methanol (8 equiv). A solution of 3rd Generation BretiPhos 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 H2O and exiracted with 3 x ethyl
acetate. The organic layers were combined, washed with 1 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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{0245} Step {: To a roond-bottom flask pwged and maintained with an inert
atmosphere of nitrogen was added 4-methoxy subsiituled 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 shurry was diluted with
1:1 EtOAcELO and washed with 3 x H20. The mixture was dried over anhydrous sodium
sutfate, filtered, and concentrated under vacuurn. The residue was applied onto a silica gel
column with ethyl acetate/petroleum ether (1/1) providing 4-methoxy substituted

aminoindanols INT-111A and B.

General Scheme for Monomer Synthesis:
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[0246] Step A: To arcund-bottom flask was added aminoindanol INT-I8 (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; (2 equivy 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 CH2Cl. The residue was applied onto a silica gel column

with ethyl acetate/petroleum ether (1:1) providing indane monomer INT-M1.

{02471 Step B: To around-bottom flask was added indane monomer INT-M1 (1 equiv},
methanol (0.1 M), and sodium hydroxide (3 Mg, 3 equiv). The resulting solution was
stirred for 1.5 h at 60 °C. The resulting mixture was concentrated under vacuum and dilited
with CHzCla. The residue was applied onto a silica gel column with ethyi acetate (100%)

providing indane amine monomer INT-M2,
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{0248} The following intermediates are made by applying the above procedures to the

appropriate starting aminoindanols INT-I8 and linkers INT-L6:

NHBoc

(s

S O NH:
C H ©

INT-M2A

(»f"
)
N
; O
QOGN
= g 0 NH-
\ ) d, ﬁ/“\/ \/AO/\/ 2
Ci

INT-M2C

Qéo

3 t‘N‘\’O\/\O/\“’ NH;
O H

INT-MZE
NHBoc
o
N
e .
e
' B O - NHS
N O
A O
Cl
INT-M2G
NHBoc

Q
;S'N”\/O\/’\ o~ NH5
Q’ O

MeO H

INT-M2J

167

NHBoc

o
‘\N F
i O

g A Ao O s NH
g N O

INT-M2B

O

: ,S’.N/\/Q\/A\ Ao NHy
3N ©

INT-M2D

i ’Q
> SO~ e NHD
NG g ©
Cl
INT-M2H
NHBoc

o

:\5”k £
- O TN
f i o
p C
p ,,S“N’AVO\/\O/\\/NHE
N o Gy

INT-M2K

o



WO 2018/129552

C’“

=

/\\,OV/\D/\/'\!HZ

INT-M2L

UL O NN N |
§ E ©

INT-M2P

~y

- O

Ty

T S e O NHY

FSC%—/& E ©
Ci
INT-MZT

—

N

S NA\/O\,/’\O/\VMHZ

MeO~R, f S N
i
INT-M2V
o)
C” £
Ci""\___J\ g N o
INT-M2X

168

PCT/US2018/013020

,é’“ N /\\/O\/‘\O/’\/ NH;

INT-M2M

—
N
O
The
,;‘S.N/\,O\//«O/\\/N!"ig
FLCO S
Ci

INT-M2O

5O e N
g N (®)

gi

INT-M2G

,\J/\V,O\/AO/\/ NH,

INT-MZ5

-\!/“VOV"\O/\VN" 12

INT-M2U

N/NVO\V/A\O/’\V}N“‘Z

H

INT-M2W

by
S .\!/‘\/Ov"\of\yx NHp
Ny

INT-M2Y



WO 2018/129552

4
N
A
p
~N
AP
A &
- \: P d;S“NA»/OwAO/“\xNHZ
: H
C INT-M2Z
\
N
: T"O P
W I o
,S.N/\,OWO/\/NHZ
RN g
& INT-M2AR
2
H
INT-MZAD
ﬁo:,
'
L
N
N
o
RN ¢ N
C INT-M2AF
I o
H
INT-M2ZAH
Boc
C
N
a0
- 0
-/—{% / dﬁ.ﬁ/\/ow/\omNHQ
Cl INT-M2AJ

PCT/US2018/013020

I - S A NH
Ci—_{ g N O

& INT-M2AA

~

S O g N
g i o

INT-M2AC

~
S

N’\/Ov’\()’”\w NH2

F
sge!

.

W A
C INT-M2AE

S.
;

I o
fS'NA\/O\/”\r)/\VNHZ

O g *

INT-M2AG

C INT-M2AK

{zeneral Scheme for Dimer Formation (non-protected analogs):
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[0249] To around-botiom flask was added INT-M2 (1 equiv), N, N-dimethviformamde
{(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 dituted with
CH:Ch. The residue was applied onio a silica gel column with chloroform/methanot (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 CH3CN (10.0% CH3CN up to 70.0% in 8 min};
Detector, UV 234 nm.  The final products were generally isolated as the TFA salts or

exchanged to the hydrochloride salts.

General Scheme for Deproteciion of Dimers:

2z R®
Ry o R
R
Boc-Protected TFA e ke | p H 0 4
Dimers = = A i N N~ A AN O NN /\, el R* ’/ R
CHCL  RAIA g C g NN © *’\/ %f
e}
Cl \/ o

Dimer Product 1
R*

{0250} To a round-bottom flask was added Boc-protected dimers (1 equiv) and 3

CH:CLTFA (~0.05 M), The resulting solution was stirred for 2 h at room temperature. The
resulting muxture was concentraled under vacuum.  The crude product was purified by
Preparative HPLC with the following conditions: Column, XBridge €18 OBD Preparative
Column, 19%250 mm; mobile phase, water (¢.05% TFA) and CHaCN (10.0% CH;CN up to
70.0% 1n 8 mun}, Detector, UV 254 nm. The final dimer Products 1 were generally 1solated

as the TF A salts or exchanged to the hydrochioride salts
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Example 1. §-f2-{2-{ 2-f(4-f{{ 158,25}~ 2-f{IR}-3- Aminopiperidin- I-yi{-4 6-dichioro-2,3-
dilyydro-1 H-inden- I-ylloxyj-3-methylbenzene)sulfonmmidolethoxyfethoxydethyll-3-f4-
(] 2-(2-f2-f{4-[{{ 15,28} 2-J{3IR}-3-sutinopiperidin - 1-pif-4,6~dichloro-2,3-dilydro-1H-
inden- I-yljoxyj-3-methythenzenejsulfonamidojethoxyfethoxyletiyl]

carbamaoyifamino)butyvifuren

NH,
\\N
D l\ 2 TE
T A al
_,_ft\ Ry ‘/.p H H W H O / Re]
,/I i/\)\N/\/O TN /\/h N\//\\./'A\NAN/\/ O\/\(”‘/\\.«-’N‘Q{'
C Y l\ &) H \P)/ H H O}— ~, vj:r
Ci )
(S
Exampie 1 Ne
¢
; /\j
HoN

{0251} Prepared according to the General Scheme above from INT-MZ2A. Purification
by preparative HPLC with the following conditions: Columm, XBridge Shield RP18 OBD
Column, 19%250mm, 10um; mobile phase, water {0.053% HCD and CH:CN (26.0% CHCN
up to 47.0% in 8 min); Detector, UV 254 nm. This resulted in 695.3 mg (38%) of the title
compound as a light yellow solid. MS (m/2): 1343 4 [M+H}". HNMR (Methanol-d4, 400
MHz) § 7.74 (5, 2H), 7.82 (d. J = 8.4 Hz, 2H), 7.49 (, J = 8.4 Hz, 4H), 7.12 (s, 2H), 6.31 {5,
2H), 4.01 (s, 2H), 3.68-3.42 (m, 20H), 3.33-3.29 (m, 6H), 3.28-3.00 (m. 12H), 2.85 (5. 4H).
2.26 (s, 6H), 2.01 (s, 4FD), 1.82 (s, 2H), 1.67 (4, J = 9.6 Hz, 2H), 1.50 (s, 2H).

Example 2. 3-f2-42-f 2-J(4-{ {{1 5, 28)-2-}{ 3 R}-3- Aminopiperidin- I-yij-4,6-dickioro-2,3-
difiydro-1 H-inden- I-yijoxyj-3-fluorobenzenejsulfonamidofethoxyf ethoxylethyif-1-{4-
{{{2-(2-f2-f{4-{[{ 15, 28}-2-f(3R}-3-aminopiperidin- | -vij-4,6-dichlore-2,3-difyvdro- 1 H-
inden-1-yijoxyj-3-
Fuorohenzene}sulfonamidofethoxyfethoxylethyifcarbamoyifamine)butyvifurea,

hisgirifluoroacetic acid)
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0252} 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%150 mm, 5um; mobile
phase, water {0.05% TFA) and CHON (15% CHON up to 45% in & muny; Detector, UV
254 win. This resulted in 192.6 mg (56%) of the title compound as a white solid. MS {m/2):
1351 [M+H]". "H NMR (Methanol-d4, 400 MHz) 8 8.50 (s, 2H}. 7.76 — 7.56 {m, 6H), 7.45
(d,J= 1.7 Hz, 2, 7.20 (4, J= 1.7 Hz, 2H), 6.01 (d, J = 5.2 Hz, 2H), 3.71 (1d. J= 7.1, 5.1
Hy, 2H), 3.62 — 3.46 (m, 16H1), 3.31 - 3.17 (m, 6H), 3.09(dd, J = 6.2, 4.3 Hz 8H). 2.99 (dd,
J=16.5. 6.8 Hz. 2FH), 2.88 (d, J = 11 4 Hz, 2H), 2.65 (s, 2H). 2.60 — 2.48 (m, 4H), 1.97 —
1.87 (m, 2H). 1.87 — 1.77 (m, 2H), 1.68 — 1.42 (m, 8H).

Example 3. 3-f2-{2-f2-J{4-{]{18,28}-2-f{3R}-3-Ansinopiperidin- I -vij-6-chioro-4-methyl-
2,3-dibydro-1 H-inden-I-vijoxyfbenzenesulfonamidofethoxy] ethoxy)ethylf-1-f4-(1§ 2-(2-
[2-§{4-f{{ 15, 28}-2-{(3R}-3-amiinopiperidin- {-vij-G-chiloro-4-methyl-2,3-diliydro- 1 H-

inden- I-ylloxyfbenzenelsulfonamidofethoxy] ethoxylethyiicarbamoyljamino)butyijuren
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{0253} Prepared according to the General Scheme above from INT-M2ZC by dimer

formation and Boc-deprotection.  Purification by preparative HPLC with the following
conditions: Coluron, XBridge C18 OBD Preparative Column, 19250 mm, 5 um; mobile
phase, water {0.05% TFA} and CH3CN (10.0% CH3CN 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 (m/2)
1273 [M+H] 'H NMR (Methanol-d4, 400 MHz) § 7.91 — 7.83 (m, 4H), 7.32 - 7.25 (m,
4H), 7.18 (4. J=1.7 Hz, 2ZH), 7.00 (d. J= 1.7 Hz. 2H), 6.00 (s, 2H), 3.68 (5. 2H). 3.61 - 3.46
(m, 16H), 3.38 (s, 1H), 3.27 (d, J= 5.4 Hz, 3H), 3.19(d, /= 17.9 Hz, 4H), 3.09(d, /= 5.2
He, 8H), 2.93 (s, 4H), 2.78 (s, 2H), 2.63 (s, 4H), 2.30 (s, 6H), 1.92 (5, 3H), 1.86 (s, 1H), 1.69
(s, 3H), 1.59(d. /= 10.3 Hz, 2H), 1.50 - 1.42 (m, 4H).
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Example 41 3-f2-{2-f2-f(4-{{{158,25)-2-§{ 3R}~ 3~ Asinsopiperidin- I -yl 6-chioro-4-cyano-
2, 3-dilbiydro- 1 H-inden-I-ylloxyjhenzenelsuifonamidaofethoxylethoxy)ethylf-1-f4-(§§ 2-{ 2~
[2-J04=-F1{18,28)=2-f{ 3 R}-3-amin apiperidin- I -yif-6-chioro-4-cyano-2,3-dikydro- I H-inden-
I-yijoxyfbenzene} sulfonanidojethoxyjethoxylethylicarbamoylfanino)busylfurea;

bis(triffuoroacetic acid)
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[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 Columm, 19%250 mim, 5 um; mobile
phase, water {0.05% TFA) and CH3CN (25.0% CH3ON up 10 45.0% in 8 min); Detector, UV
254 vm. This resulted in 143.9 mg (71%) of the title compound as a white solid. MS {(m/2):
1296 [M+H]" H NMR (Methanol-dd, 400 MHz) § 7.85 (d, J=8.6 Hz, 4H), 7.75{(d, J =
1.9Hz, 2H), 7.47(d, /=18 Hz 2H), 7.29{(d, /= 8.7 Hz, 4H)}, 6.02(d, /=55 Hz, 2H), 3.72
(d,J=65Hz 2H),359-342 (m, 16H), 3.41 —-3.29 (m, 1H), 3.24(d, /=54 Hz, 3H),3.20
=299 ¢m, 11H), 283 (d, /=115 Hz, 2H), 2.66 - 2.52 (m, TH), 1.87 (5, 4H), 1.44 (5, 4H).
Example 8 3-f2-{2-f 2-}{4-{ {15, 28)-2-1{3R}-3-Aminopiperidin- I-ylj-6-chioro-4-
methoxy-2,3-diliydro-{ H-inden- I-vijoxvibenzenelsulfonamidofethoxyfethoxyietfivif-1-
A 22 2-F{4-F{ 1.8, 28} 2-{{ 3R} 3-aminopiperidin- I-yif-6-chioro-d-methoxy-2,5-
dilivdro-1H-inden-1-
vifoxyibenzenelsulfonamidofethoxylethoxviethyvifcarbamoyljamino)hutvifurea;

his(iriflavroacetic acid)
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[0255] Prepared according to the General Scheme above from INT-MZ2E by dumer
formation and Boc-deprotection. Purification by preparative HPLC with the following
conditions: Column, XBridge €18 OBD Preparative Column, 19%250 mim, 5 um; mobile
phase, water {0.05% TFA) and CHCN (18.0% CHCN 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 (m/z):
135 [M+H]". H NMR (Methanol-d4, 400 MHz) § 7.88(d, J = 8.3 Hz, 4H), 7.34 — 7.26 {m,
4H}, 6.96 (s, 2H), 6. 77 {s, 2H), 6.09 (d, J = 192 Hz, 2H),. 3.86 (5, 6H}, 3.61 -3 46 (m, 17TH),
3.42 (s, 2H). 3.28 (1, J = 5.4 Hz. 4H), 3.13 - 3.04 (m, 8H). 2.72 (s, 6H), 1.96 (5. 4H), 1.74
(s, 2H}, 1.61 (s, 2ZH}, 1.50 — 1.42 (m, 4H).

Example 6. I-f2-42-f 2-J{4-{}{18,25)-2-{ (3R}-3-Aminopiperidin- I -yif-6-chioro-4-fluoro-
2,3-dilydro-1 H-inden- I -vijoxyf-3-methylbenzenclsuifonamidojethoxyfethoxyiethyif-3-
[A-{ff 2 2 2-f{4-§ {15,258} 2-[{ IR }~ 3-aammins opriperidin- I -yll-G-chioro-4-fluoro-2,3-dilkydro-
IH~inden-I-yifoxyj-3-
methylbenzene)sulfonamidojethoxyfethoxylethyljcarbamoyifamino)utyljurea

NH,
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[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% HCD and CH3CON (34% CHSON up to 54% in 8 man); Detector, UV 254 nm.
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This resulted in 168.1 mg (51%) of the titled compound as a light vellow solid. MS (m/z):
1311.45 [M+H]". "H NMR (Methanol-d4, 400 MHz) 8 7.85 (d, J= 2.4 Hyz, 21, 7.82 (s,
2H), 7.55(d. J= 8.8 Hz, 2H), 7.27 (d. J = 8.4 Hz, 2H), 6.91 (s, ZH), 6.77 (d, J = 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, SH), 2.30 (s, 6H), 2.19-2.07 (m, 6H), 1.75 (s, 2H), 1.48 (s, 4H).

Example 7. 3-f2-{2-f2-§(4-}}{18,25)-2-f {3 R}-3-Aminopiperidin- I-ylj-6-chioro-d-methyk
2, 3-dihydro-{ H-inden- I-vijoxyf-3-methylbenzenehsulfonamido] ethoxyjethoxyjethylf-I-
[ 24 2 [ 2 J{4-FF( 15, 28)- 2-[{ 3R}~ 3~amminopiperidin- I -yll-6-chipro-4-nethyl-2,3-
diliydro-1 H-inden-I-yijoxyf-3-methylbenzenelsulfonamidaf

ethaxyfethoxylethyljcarbamoyifamine)butyif urea
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Example 7

[0257] Prepared according to the General Scheme above from INT-M2G by dimer
formation and Boc-deprotection. Purification by preparative HPLT with the following
conditions: Colurmn, XSelect CSH Preparative C18 OBD Column, 19%150 mm, Sum; mobile
phase, water {0.053% TFA) and CH:CN (16.0% CH3CN up to 40.0% 1n 8 min); Detector, UV
254 nm. This resulied in 157 mg (52%) of the title compound as a white solid. MS (n/z):
1301 {M+H]Y. T NMR (Methanol-d4, 400 MHz) § 7.77 {(d. J= 9.0 Hz, 2H), 7.70 (s, 2H),
744 (d,.J= 5.5 Hz, 2H), 7.18 (s, 2H), 6.97 (d, J= 6.5 Hz, 2H), 3.28 (1. J = 5.4 Hz, 6H), 3.08
(di, /=109, 55Hz 10H}, 294 (s, 4H). 2.73 (s, SH), 3.61 - 346 (m, 16H), 2.27{d, /=227
Hr, 13H). 1.95 (s, SH). 1.67 (d, /= 49.5 Hz. 5H). 1.50 ~ 1.42 (m, 4H).

Example 8 3-f2-42-f 2-J(4-{ {1 5,28)-2-§ {3 R}-3- Aminopiperidin- I-yij-6-chioro-d-cyano-
2,3-dibydro- 1 H-inden- I-yifoxy j-3-methvibenzenelsulfonamidofethoxyfethoxyjethyii- 1-
fE-{{{ 202 2-f{4-{{{ 18, 28} 2-{(3R}-3-aminopiperidin- | -vij-6-cliloro-4-cyano-2,3-difivdro-
I H-inden-1-ylloxyf-3-methylbenzene)

sulfonamidofethoxyfethoxyethylfcarbamovifaminolbutytfureq; bis(iriffuoroacetic acid)
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[0238] 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 €18 OBD Preparative Column, 19%250 mim, 5 um; mobile
phase, water {0.05% TFA) and CHCN (24.0% CHCN up {0 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 (m/z):
661.7 [M/2HHTT. 'THNMR (Methanol-d4, 400 MHz) 6 7.81 - 7.68 (m, 6H), 7.50 - 7.42 {m,
4H), 6.08 (d, J= 6.6 Hz, 2H), 3.78 (d, J= 8.2 Hz, 2H), 3.53 (dtd, J= 22.6, 5.4, 2.5 Hz, 16H},
3.45-3.33 (m, 6H). 3.27{d, J = 5.5 Hz. 3H). 3.18 (d,.J = 7.6 Hz. 2H). 3.13 - 3.02 (m, §H),
2.92 (s, 2H), 2.66 (d, J = 27.7 Hz, 6H). 2.25 (5. 6H). 1.83 (5. 4H)}. 1.69 - 1.55 (m, 4H), 1.46
(p, J = 3.2 Hz, 4H).

Example 9 3-f2-{2-f2-f(4-}}{18,25)-2-f {3 R}-3-Aminopiperidin- I -ylf-t-chioro-4-
methoxy-2,3-difiydro-1 H-inden- I-yljoxy j-3-methyibenzene)sulfonamidof
ethoxyfethacyyethyll I-f4-{{{2-(2-f 2-f{ 4-{{{ 18, 25}-2~{ 3R }-3-aminopiperidin-1-vi]-6-
chiloro-d-methoxy-2,3-dikydro-1 H-inden-1-yifoxyj-3-
methythenzenelsulfonamidojethoxylethoxyiethyifcarbamoyljamino} butylfureq;

bis(trifluoroacetic acid}
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[0259] 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 Columin, 19%250 mm, 5 um; mobile
phase, water {0.05% TFA) and CHON (30.0% CH>CN up to 38.0% in 12 mun); Detector,
UV 254 yn. This resulted 1n 19.5 mog (13%;) of the title compound as a white solid. MS
(m/z). 1334 [M+HT'. 'H NMR (Methanol-d4, 400 MHz) & 7.81 - 7.73 (m, 2H), 7.70 (dd, J
=24, 1.0 Hz, 2H), 743 (d, J= 8.7 Hz, 2H), 6.94 (d, /= 1.6 Hz, 2HD, 6.75 (d, J = 1.5 Hyz,
2H), 6.03 (d, J = 5.4 Hyz, 2H), 3.86 (s, 6H), 3.75 — 3.67 (m, 2H), 3.61 — 3.46 (m, 15H), 3.38
(dd, J=79, 44 Hz, 2H), 332 - 3.16 (m, 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 (5. 6H). 1.93 (s, 4H). 1.86 (s,
2H), 1.70 (s, 2H), 1.59 (5, 2H), 1.50 — 1.42 (m, 4H),

Example 10 3-f2-{ 2 2-f{4-f{{ 15, 28)-2-f{3IR}-3- Aminopiperidin-1-yil-6-chloro-4-methyl-
2,3-dilsydro- T -inden-I-yljoxyl-3-fluore benzene)sulfonamidofethoxyfethoxydethyij-1-
A 2 2-f 2-J{A-F [ 1.8, 258)-2-f{ 3 R}-3-aminopiperidin- I -yif-6-chioro-4-methyl-2,3-
dilivdro-1H-inden- I-ylfoxyj-3-
Fluorobenzenejsulfonamidofethoxyfethoxylethyijcarbamoyijamino}butyijurea;

his(iriflavroacetic acid)
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[0260] Prepared according to the General Scheme above from INT-M2ZK by dimer

formation and Boc-deprotection.  Purification by preparative HPLC with the following
conditions: Columm, XBridge C18 OBD Preparative Colummn, 19%250 mim, 5 um; mobile
phase, water {0.05% TFA) and CH3CN (29.0% CH3UN up to 33.0% in 10 min); Detecior,
UV 254 vm. This resulted in 302.6 mg (5§9%;) of the title compound as a white solid. MS
(m/z). 1309 IM+H]". "H NMR (Methanol-d4, 400 MHz) 5 7.77 - 7.55 (m., 6H), 7.21 (4. J
= 1.8 Hz, 2H), 7.00 (d. J = 1.8 Hz, 2H). 6.15 (5, 2H). 4.89 (5. 2H). 3.89 (s, 2H), 3.62 - 3.46
(m, 15H), 3.41 (s, 3H), 3.28 (1, J = 5.4 Hz, 4H), 3.10 (¢ J = 5.4 Hz, 8H), 3.03 - 2.94 (m,
3H), 2.73 (s, 411, 2.31 (s. 3H), 1.98 (s, 2H), 1.92 (s, 1H). 1.74 (s, 2H), 1.60(d, J= 10.8 Hy,
2H), 1.50 — 1.42 (m, 4H).
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Example 11 3/ 2-(2-f2-f{4-{{{ 15,28}~ 6-Chloyo-2-{dimethylamin op-d-methyl- 2, 3~ dilsydro-
I H-inden-1-yifoxyjhenzenelsulfonamidojethoxyjethoxy) ethyll-I-f4-({{2-{2-f 2-f{4-

H18, 28)-6-chioro-2-{dimethyiamino)-4-methyl-2, 3-dilivdro- 1 H-inden-1-
yéfoxyfbenzene}sulfonamidofeihoxylethoxyjethylfcarbamovijaminoibutylfurea;

bis(trq}‘hwmacetic acid)
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[0261] Prepared according to the General Scheme above from INT-M2L by dumer
formation. Purification by preparative HPLC with the following conditions: Column,
KXSelect CSH Preparative C18 OBD Column, 19%150 mm, 5 um, mobile phase, water
{0.05% TFA) and CH3CN (25.0% CH>CN up 1o 32.0% in 12 mun); Detector, UV 254 nm.
This resulted in 278.8 mg (21%) of the title compound as a white solid. MS (m/2); 1163 45)
IMAHTY. TH NMR (Methanol-d4, 400 MHz) § 7.96 — 7.88 (m, 4H), 7.39 - 7.30 (m, 4H),
7.26 (s, 2H), 6.98 (s, 2HD), 6.39(d, J = 6.7 Hz, 2H), 4.35 (q, J = 8.1 Hz, 2H). 3.62 - 3.45 (m,
18H), 3.27 (. J = 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-f2-(2-f2-f{4-}{(18,28}~6-Chioro-d-cyano-2-{dimethyviaming}- 2, 3-dily dr o
I H-inden-I-yljoxyfbenzenelsulfonamidofethoxyfethoxy)ethylj-1-f4-{f{ 2-{ 2§ 2-}{4-
JH{(18,28}-6=-chioro-4-cyano-2-(dimethyiamino}-2, 3-dikydro-1 H-inden- I -
vifoxyibenzenelsulfonamidofethoxyfethoxyiethvifcarbamoyl] aminoibutylfurea;

i)is(triﬂuamacetic aciid)
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[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 CHaCN (25% CHsUN up to 45% in 9 min}, Detactor, UV 254 nm. This resulted
in 165.8 mg (41%) of the title compound as a white solid. MS (mz): 1185 [M+H]" H
NMR (Methanol-d4, 400 MHz) 8 7.98 - 7.86 {m, 6H), 7.45 (s, 2H), 7.43 — 7.34 (m, 4H)
6.48 (s, 1H), 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 (4, J = 5.4 Hz, 3H), 3.07 (d, J= 12.7 Hz, 20H), 1.50 — 1.42 (m, 4H).

Example 13; 3-f2-(2-§2-]{4-}{{ 18, 25}-6-Chloro-2-(dimethylamino)-4-(trifluoromethyi)-
2, 3-dihydro-{ H-inden- I-vijoxy{benzenejsuifonamidojethoxyiethoxyiethylf-I-{4-(f{ 2-{2-
[2-f{4-J{{ 18, 28)~6-chloro-2-{dimethylaming)-4-{triflavromethyl}-2, 3-dilydro- 1 H-inders-
i ny!joxﬁimnzene}méfanamida}em oxyf ethoxy)ethyljcarbamoyljamino)butylfurea
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[0263] Prepared according to the General Scheme above from INT-M2N by dimer
formation. Purification by preparative HPLC with the following conditions: Column,
XBridge C18 OBD Preparative Colummn, 19%250 mm; mobile phase, water {10 mmol/L
NH4HCO3) and CH3CN (80.0% CH5CN up to 90.0% mn 10 min); Detector, UV 254 nm. This
resulted 1 41.6 mg {7%) of the title compound as a white solid. MS (m2z) 1371.2
M+100]". TH NMR (Methanol-d4, 400 MHz) 5 8. 01(s, 2H), 7.91-7 88 (m, 4H), 7.38-7.33
(m, 6H), 5,97 (d. J = 5.6 Hz, 2H), 3.71 (q, J = 8.0 Hz, 2H), 3.60-3.50 (m, 19H), 3.33-3.26
(m, 5H), 3.12-3.08 (m, 8H), 2.37 (s, 12H), 1.50-1.31 {m, 5H).

Example 14; 1/ 2-(2-f2-f{4-{f{15,28}-6-Chloyo-2-{dimethylamin op-4-{trifluoromethoxy}-
2, 3-diliydro- 1 H-inden-I-yljoxyjhenzenelsuifonamidaofethoxylethoxy)ethylf-3-f4-(§§ 2-{ 2~
[2-f(4-{{{15,28}-ti-chivro-2-(dimethylanminoj-4-(rifluorometiioxy)-2,3-dikydro- 1 H-

inden~I-yljoxylbenzenelsulfonamidofethoxy] ethoxylethylicarbamopijaminoibutyliurea
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[0264] 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 Coluron, 19%230 mm, 5 um; mobile phase, water (10
mmol/L NHdHCOs) and CHRCN (80.0% CH3ON up to 90.0% in 10 nun); Detector, UV 254
nm. This resulted in 26.5 mg (13%) of the title compound as a white sohid. MS (w2}
1403.15 IM+1001". 'H NMR (Methanol-d4, 400 MHz) § 7.87 (d, J = 8.8 Hz, 4H), 7.61 (s,
2H), 7.32(d, /= 8.8 Hz, 4H), 7.19 (5. 2H), 5.97 (d. J = 6.0 Hz, 2H), 3.93 (q. J = 8.1 Hz, 2H),
3.57-3.47 (m, 19H), 3.30 (s, 6H), 3.15-3.05 (m, 9H), 2.34 (s, 12H), 1.47 (s, 4H). °F NMR
(Methanol-d4, 376 MHz) 5: 76.92 (s, 6F).

Example 15: 3-f2-{2-f 2-{{4-f{{15, 28}-6-Chioro-2-{dimethylamino}-4-methoxy-2,3-
dibiydro- 1 H-inden- I-ylloxy fhenzenelsulfonamidofethoxylethoxylethyl]- I f4-(f{ 2-{2-f 2~
f(4-f{(18, 28)-6-chiloro-2-{dimethylmmninop-d-methoxy-2,3-dikydro- 1 H-inden-1-
vijoxyibenzenelsulfonmmidofethoxyfethoxyiethylifcarbamoyifamino) butyifurea;
hisgirifluoroacetic acid)

M 2 TFA
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Example 15

[0265] Prepared according to the General Scheme above from INT-M2P by dimer
formation. Purification by preparative HPLC with the following conditions: Coluron,
XSelect CSH Preparative £18 OBD Column, 19%150 mm, S5um; mobile phase, water {(0.05%
TFA) and CHzUN (24.0% CH:CN up to 33.0% in 10 min); Detector, UV 254 nm. This
resulied in 1591 mg (34%) of the title compound as a white solid. MS (m/z): 1195 [M+H]™
'H NMR (Methanol-d4, 400 MHz) 5 7.96 — 7.88 (m, 4H), 7.38 — 7.31 (m, 4H), 7.04 (d, J =
1.5 Hz, 2H), 6.76 (s, 2H). 6.36 (d. J = 6.6 Hz, 2H), 491 (4. J = 10.0 Hz, 4H), 4.42 - 431
(m, 2H), 3.89 (s, 6H), 3.61 — 3.46 (m, 17H), 3.28 (1, J = 5.4 Hz, 4H), 3.13 ~ 3.00 (m, 21H),
1.45 {s, 5H).

Example 16: 3= 2-{2-f2-{{4-{{{15,28}-6-Chioro-2-{dimethviamine)-4-fluoro-2,3-dilydro-
I H-indea- I-plloxyl-3-methylbenzenelsulfonamidofethoxyfethoxyeth b 1-f4-(f{ 2-(2-f 2~
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[{4-f{{ 15, 28}~ 6-cliloro-2-{dimethylamino}-4-fluoro-2, 3-dilkydro- | H-inden- -vifoxyf-3-
smiethylbenzenelsulfonamidojethoxylethoxylethylfcarbamupyljamine} butyljuren

N
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[0266] Prepared according to the General Scheme above from INT-M2Q by dimer
formation. Pwrification by preparative HPLC with the following conditions: Column,
XBridge Preparative OBD C18 Column, 19*250mm, Sum; mobile phase, water {0.05% HCI)
and CHON (20.0% CH:CN up to 50.0% i 8 min}; Detector, UV 254 nm. This resulted in
255 mg (29%) of the title compound as a white solid. MS (m/z): 1201.35 [M+H]" HNMR
(Methanol-d4, 400 MHz) § 7.84 (q. J = 3.6 Hz, 2H), 7.77 (d, J = 1.6 Hz, 2H), 7.52 (d, J =
8.8 Hz, 2H), 7.30 (q. J = 3.2 Hz, 2H), 6.99 (s, 2H), 6.59 (d, J = 6.8 Hz.2H), 4.54-4.48 (i,
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 (m, 16H), 2.36-2.33 {m. 6H), 1.53 (s, 1H).

Example 17; 3/ 2-(2-f2-f{4-{{{ 15,28}~ 6-Chloyo-2-{dimethylamin op-d-methyl- 2, 3~dilsydro-
I H-inden-1-yl{oxyj-3-methyl benzenelsulfonamidojethoxyfethoxylethylf-1-f4-{{{2-{2-{2-
f{4-{{(18,285)-6-cliloro-2-(dimethviamino}-4-methyl-2,3-difyydro- | H-inden- I -yifoxyj-3-
methythernzenelsulfonamidojethoxylethoxylethylicarbamoyljamins} batyljuren
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[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 mm, Sum; mobile phase, water (£.05%
NHsOH) and CHaCN (5.0% CH:CN up to 70.0% in | min, up to 77.0% wn 6 miny; Detector,
UV 254/2200m. This resulted in 109.9 mg (12%) of the title compound as a white sohid. MS
(m/z). 1191 [M+H]", 'H NMR (Methanol-d4, 400 MHz) § 7.80 ~ 7.67 (m, 4H), 7.40 (d, J
= 8.7 He, 2H), 7.17 - 7.12 (m, 2H), 6.93 (d, J= 1.8 Hz, 2H), 5.91 (d, J = 6.1 Hz, 2H), 3.61
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~3.37 (m, 19H), 3.32 - 3.15 (m, 6H), 3.08 (dt, J= 14.5, 5.7 Hz, §H), 2.79 (dd, J= 15.9, 7.9
Hz, 2H), 2.45 — 2.13 (m, 25H), 1.47 (p, J = 3.3 He, 4H).

Example 18: 3-f2-{2-f 2-{{4-{{{ 15, 28}-6-Chioro-4-cyano-2-{(dimethyiamino)-2, 3-dikydro-
I H-inden-1-yljoxyj-3-methylbenzene)sulfonamidofethoxyfethoxyethyif- I -f4-{f{2-{2-{ 2~
f(4-f{(18,28)-6-chiloro-d-cyano-2-{dimethylaming)- 2, 3-dilydro- 1 H-inden-I-yiloxyf-3-
methyibenzenelsulfonamidojethoxylethoxy) ethyilf carbamovijaminolbutylfureq;
his{triffuoroacetic acid)

$2 TFA
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Example 18

[0268] Prepared according to the General Scheme above from INT-M2S by dimer
formation. Purification by preparative HPLC with the following conditions: Coluron,
XSelect CSH Preparative £18 OBD Column, 19%150 mm, S5um; mobile phase, water {(0.05%
TFA) and CH3;UN (22.0% CH:CN up to 38.0% in 8 min); Detector, UV 254 nm. This
resulted in 75.8 mg (24%) of the title compound as a white solid. MS {m/z): 1213 [M+H]"
' NMR (Methanol-d4, 300 MHz) 5 7.94 — 7.75 (m, 6H), 7.56 — 7.39 (m, 4H), 6.54 (d, J =
6.7 Hz, 2H), 4.64 — 4.49 (m, 2H), 3.84 (dd, J = 16.7. 8.5 Hz, 2H), 3.65 — 3.39 (m, 18H), 3.29
(d,J= 5.4 Hz, 3H), 3.16 — 3.05 (m, 21H), 2.34 (s, 6H), 1.54 — 1.43 {m, 4H).

Example 19; 3-f2-(2-{2-]{4-f{{ 18, 25}-6-Chlovo-2-{dimethylamin oj-4-(trifluoromethyi)-
2, 3-dihydro-{ H-inden- I-vifoxyj-3-methytbenzeneisulfonamidofethoxyiethoxyjethiyif-i-
[ 2 2 [ 2-f{4-F {15, 28)- 6-clpro- 2-{dlimethylaniinoj-4-(rifluorometliyl)-2, 3-diliydro-
IH-inden-1-pifoxyj-3-
methythenzenelsulfonamidojethoxyiethoxviethylfcarbamoyljamino) butvijurea
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[0269] 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 Colunm, 19%150 mm, 5um; mohile phase, water {10 mumol/L
WHsHCOs3) and CH3CN {75% CH3CN up to 80% in 8 min); Detector, UV 220nm. This
resulted in 42.5 mg (16%;) of the title compound as a white solid. M8 (m/z): 139936
M+100]". 'H NMR (Methanol-d4, 400 MHz) § 8.00 (d, J = 1.6 Hz, 2H), 7.80 (d, J = 2.0
Hz, 2H). 7.78 (d, J = 2.0 Hz, 2H), 7.49 (d. J = 8.8 Hz, 2H), 7.34 (s, 2H), 5.98 (d. /= 5.6 Hz.
2H), 3.75 {q. J = 8.0 Hz, 2H), 3.59-3.50 (m, 18H), 3.33-3.26 (m, SH), 3.12-3.07 (m, 8H),
2.38 (5, 12H), 1.49 (5, 4H), 1.31 (s, 1H). "F NMR (Methanol-d4, 400 MHz) & -76.94 (s,
6F).

Example 20; J-f2-{2-f 2-f{4-{{{ 18, 28}-6-Chioro-2-(dimethylamino}-4-(riflucromeihoxy -
2, 3-dilydro-1H-inden- I-yljoxyf-3-methyibenzene)sulfonamidofethoxyfethoxy)ethylf-3-
JA={ff 2= 2= 2-F{4=F]{ 18, 28)-ti-Chioro-2-{dimethyiamino}-4-Grifluoromethoxy)-2, 3-dikydro-
{H-inden-I-pifoxyf-3-
smiethylbenzene)sulfonamidojethoxylethoxylethylfcarbampyllamino)butyliurea
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Example 20

[0270] Prepared according to the General Scheme above from INT-M2U by dimer
formation. Pwrification by preparative HPLC with the following conditions: Column,
XBridge C18 OBD Preparative Column, 19%250 mm, 5 um: mobile phase, water (10
mmol/L, NH&HCGO:) and CH3CN ¢hold 90.0% CHsCN in 10 min); Detector, UV 254 nm.
This resulted in 64.5 mg (39%) of the title compound as a white solid. MS (m/z): 1431.30
[M+100]". 'H NMR (Methanol-d4, 400 MHz) § 7.80 {d, J = 2.4 Hz, 2H), 7.78 (s, ZH). 7.63
(s, 2H}, 748 (d, J=88 Hz, 2H), 7.19 (5, 2H}, 6.01 {d, J = 6.0 Hz, 2H), 3.63-3.60 (m, 4H),
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 (q.J = 7.8 Hz, 2H), 2.37 (s, 12H), 2.28 (s, 6H), 1.49 (s, 4H).

15F NMR (Methanol-d4, 376 MHz) §:-75.47 (s, 6F).
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Example 21; 3= 2-{2-2-{{4-{{{15,28}-6-Chlpro-2-(dimethviamino}-4-methoxy-2,3-
dilyydro- I H-inden- I-ylloxyl-3-methylbenzenelsulfonmmidof ethoxyjethoxyethyl]-1-{4-
(1] 2-( 2= 2-{{4-[{{ 15, 28}-6-chloro-2-{dimethylomino)-d-methoxy-2, 3-dikydro- 1 H-inden- 1 -
yioxyj-3-methvibenzenelsulfonamidojethoxyfethoxyethyljcarbamovijaminolbutyifurea;

bis(trifluoroacetic acid}
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{0271} Prepared according to the General Scheme above from INT-M2V by dimer
forroation.  Purification by preparative HPLC with the following conditions Colunm,
XBridge €18 OBD Preparative Column, 19%250 mum, 5 um; mobile phase, water (0.05%
TFA) and CH>CON (15% CHsCN up 10 33% in 8 nun); Detector, UV 234 nm. This resulted
n 69.6 myg (16%) ot the title compound as a white sohid. MS (f/l/Z) 1225 [M+H]" THNMR
{(Methanol-d4, 400 MHz) 6 781 —~ 768 (m, 4H), 741 {d, /=87 Hz 2H), 694 {d, /=16
Hz 2H), 6.70(d, /=13 Hz, 2H), 6.01 (d, J= 62 Hz, 2H), 4.61 {5, TH), 3.86 (s, 6H}, 3.66
—3.45(m, 18H}L 327(d, J=57Hz 3H), 3.08(dt, /=108, 5.0 Hz, OH), 280 (dd, /=162,
R.0 Hz 2H), 2.49 (s, 12H), 2.26 (s. 6H), 1.51 — 1.43 (m, 4H).

Example 22: 3-f2-(2-f2-f{4-{{{ 15, 25)-4,6-Dichloro- 2-{dimethylaming)-2,3-dikydro- 1 H -
inden-1-yljoxy}-3-methylbenzene)sulfonamidojethoxyfethoxyethylf- 1-f4-{[{ 2-(2-] 2-}{ 4~
JH{18,25}-4,6-dichloro-2-{dimethylaming}-2,3-dilyydro- 1 H-inden-1-yijoxyf-3-methyl

i)mzene}suéfbnamida}em0};}3}’31%0)&3?ez‘hyl]carbamqvljammo}bu@fl]m“m difivdrochioride

»2 HCI
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Example 22

{0272} Prepared according to the General Scheme above from INT-M2W by dimer
formation. Purification by preparative HPLC with the following conditions: Coluron,
XBridge (s OBD Preparative Column, 19*250 mm, 5 um; mobile phase, water (¢.05%
NHsOH} and CH3CN {80.0% CHsCN up to 90.0% in 8 min);, Detector, UV 220 nm. The
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product was treated with hvdrogen chloride and lyvophilized. This resulted in 566 mg (62%)
of the title compound as a white solid. MS (m/z)y, 1233.53 [M+H]" "H NMR (Methanol-
d4, 400 MHz) § 7.87- 7.75 {m. 4H), 7.53 (1, J= 3.6 Hz.4H), 7.11 (s, 2H), 6.64 (d, J = 6.8
Hz, 2H), 4.51 (1d, J=8.4, 6.7 Hz. 2H). 3.72 (dd. J = 16.4, 8.4 Hr, 2H), 3.65 - 3.48 (m, 16H),
3.41-3.31 (m, 6H), 3.16 (s. 4H), 3.10 (¢, J = 12.4 Hz ,10H). 3.01 (s, 6H), 2.33 (s, 6H), 1.53
(dt, J = 6.4, 3.6 Hz, 4H).

Example 23: 3= 2-{2-2-{{4-{{{15,28}-4, 6-Dickioro-2-{dimethviamine}-2,3-difiydro- 1 [~
inden- I-ylloxyl-3-flusrobenzenslsalfonamidolethoxy jethoxy)ethyll- I f4- (] 2-(2-f 2-f {4~
H(18,28)-4,6-dichloro-2-{dimethylamine)-2,3-dilydro-1H-inden- 1-yifoxy}-3-
Ffluorobenzenejsulfonamidofethoxyfethoxyethviicarbamoyljomino}butyifurea;
bis(trifluoroacetic acid)
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Example 23 i

{0273} Prepared according to the General Scheme above from INT-M2X by dimer
formation.  Purification by preparative HPLC with the following conditions: Colunm,
X8elect CSH Preparative C18 OBD Column, 19%150 mm, 5um; mobile phase, water (0.05%
NH:OH) and CHON (73% CHON up to 87% 1 8 min);, Detector, UV 254 nm.  This
resulted in 122.2 mg (23%) of the title compound as a white solid. MS (m/zy 12415
IM+H]' 'H NMR (Methanol-d4, 400 MHz) 8 7.75 — 7.58 (m. 6H), 7.43 (d. J= 1.7 Hz. 2H).
718 - 712 (m, 2H), 5.97 (d, J = 5.8 Hz, 2H), 3.61 — 3.46 (m, 17H), 3.35 — 3.20 (m, 7H),
3.13 - 3.05 (m, TH), 2.91 (dd, J= 167, 7.4 Hyz, 2H), 2.33 (s, 12H), 1.51 — 1.43 (m, 450).

Example 24: 3-f 2= 2-f 2-f{{4-{{{ 15, 28}-6-Chioro-2-{dimethyiamin o}-4-methyi-2,3-diftydro-
I H-inden- 1-yloxy-3-fluorohenzenslsalfonanidojethoxylethoxy)ethyll - f4-{{f 2-(2-{ 2-
f(4-f{(18, 28)-6-chiloro-2-{dimethylomino)-d-methyl-2, 3-dilydro- LH-inden- I-yifoxy f~3-

Fuorohenzene}sulfonamidof ethoxyjethoxylethyljcarbamoyvifamine)busyljurea
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[0274] Prepared according to the General Scheme above from INT-M2Y by dimer
formation. Purification by preparative HPLC with the following conditions: Coluron,
XBridge C18 OBD Preparative Coluwmn, 19%230 mm, 5 pm; mobile phase, water (0.05%
MNH4OH} and CH3CN (50.0% CH3ON up to 67.0% in 8 nun); Detector, UV 254 nm. This
resulted in 132.5 mg (12%) of as a white solid. MS w2y 1200 [M+H]". 'H NMR
(Methanol-4, 400 MH2) 8 7.75 — 7.55 (m, 6H), 7.19 — 7.14 (m, 2H), 7.01 — 6.95 {m, 2H},
505 - 5.89(d,J=357Hz, 7H), 3.61 — 3.43 (m, 19H), 3.31 — 324 (d,.J= 5.4 Hz, 3H), 3.24
~3.05(m, 11H), 286 -275(dd, /=162, 74 Hz, 2H), 236 - 227 (d, /= 18.7 Hz, 18H),
1.51 ~ 1.43 (m, 4H),.

Example 28: 3-f2-(2-f 2-{{4-f{ (15, 28}-4,6-Dichloro-2-{{3IR)-3-{dimethylominalpiperidin-
1=yif-2, 3-dilydro-{ H-inden- I-vifoxyibenzenelsulfonamidofethoxyfethoxyiethvif-I-{4-
(] 2-(2-f2-f{4-[{{ 15, 28} -4, 6-dichloro-2-{ (3R}-3-(dimethylamina)piperidin-1-yif-2,3-
dilrydro-1H-inden-1-

yéfoxyfbenzene}sulfonamidofeihoxy fethoxyjethyljcarbamoyijaminoibutylfurea;

Sis(trifluorsacetic acid)
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[0275] Prepared according to the General Scheme above from INT-M2Z by dimer
formation.  Purification by preparative HPLC with the following conditions: Colunm,
XBridge €18 OBD Preparative Column, 19%250 mum, 5 um; mobile phase, water (0.05%

TFA) and CH3CN (30.0% CH3CN up to 62.0% in 8 min}; Detector, UV 254 nm. This
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resulted in 203 .4 mg (58%) of the title compound as vellow oil. MS (m/z). 1371 {M+H]Y
H NMR (Methanol-d4, 400 MHz) 8 7.93 — 7.85 (m, 4H), 7.46 (1, J = 2.1 Hz, 2H), 7.34 (d.
J=18.6Hz, 4H), 7.16 - 7.10 (m, 2H), 6.29 {(dd, /= 15.1, 6.7 Hz, 2H), 4.00 (q. J = 7.6 Hz,
JH), 3.62 - 3.24 (m, 23H), 3.20 — 2.99 (m, 14), 2.92 (s, 5), 2.83 (s, &), 2.73 (s, 1H), 2.11 (s,
2H). 1.96 (d, J = 12.8 Hz. 2H), 1.79 (dd, J = 10.9, 9.1 Hz, 4H), 1.41 - 1.51 (m, 4H).

Example 26: 3-f2-(2-f 2-{{4-f{ (15, 28}-4,6-Dichioro-2-{{3IR)-3-{dimethylaminalpiperidin-
1-vif-2,3-dilydro-{ H-inden- I-vlfoxyj-3-meilylbenzencisulfonamidof
ethoxyfethoxyyethyl]- 1-f4-{{ {2~ 2-f 2-J{4-f{{ 18, 28)-4, 6-dichloro-2-[{ 3R}~ 3~
(dimethylamino)piperidin-1-yif-2, 3-dikydro-1H-inden-1-yijoxy}-3-
methylbenzenelsulfonamidojethoxylethoxyiethyifcarbamoyliamino) butyljurea;

Sis(trifluorsacetic acid)
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{0276} Prepared according to the General Scheme above from INT-M2ZAA by dimer
forroation.  Purification by preparative HPLC with the following conditions {Colunm,
XBridge Shield RP18 OBD Column, 19%150 mm, 5um; mobile phase, water (0.05%
WHsOH) and CH3CN (socratic 61.0% CH3CN in 10 miny; Detector, UV 254/220nm. This
resulted in 90.6 mg (13%) of the title compound as a white solid. MS (m/z). 1398.9 [M+H]"
H NMR (Methanol-d4, 400 MHz) 8 7.80 - 7.67 (m, 4H), 7.50 - 7.38 (m, 4H), 7.16 - 7.10
(m, 2H), 5.99 (d. J = 6.0 Hz, 2H), 3.62 — 3.46 (m, 18H), 3.32 - 3.23 (m, 6H). 3.07 (dt, J =
297, 5.8 Hz, 10H), 2.91 (dd. J = 16.4, 8.0 Hz, 4, 2.27 (s, 8H), 2.14 (s, 16H), 1.95 (&, J =
126 Hez, ZH), 1.84-1.75(m, 2H), 1.64 - 1.52 (m, 2H), 1.52 - 1.44 (m, 4H), 128 - 115 (m,
IH).

Example 27. 3-f2-(2-f2-§{4-§{{18,28)-4,6-Dickioro-2-f(3R}-I-{dimethylamina}piperidin-
J-vij-2, 3-diliydro-1 H-inden- I-ylloxyf-3-fluorobenzenelsulfonanddof
ethoxyjethoxy)ethyll-1-f 4-(f{ 2-{ 2§ 2-f{ 4-{{{ 15, 28}-4, 6-dichioro-2-f{3R}-3-
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{dimethylamino)piperidin-1-vif-2,3-diliydro- 1 H-inden-I-vifoxyf-3-
Fuorobenzenelsulfonaniddofethoxyfethoxyethyljcarbamoyljanino)butylfurea;
bis(iriffuoroacetic acid)
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[0277] Prepared according to the General Scheme above from INT-M2AB by dimer
formation. Pwrification by preparative HPLC with the following conditions: Column,
XBridge C18 OBD Preparative Colurmn, 197250 mm, 5 um; mobile phase, water {0.05%
TFA) and CHaCN (29.0% CH3CN up to 33.0% in 10 min); Detector, UV 254 nimn. This
resulted in 267 myg (63%) of the title cormpound as colorless oil. MS (mz): 1407 {M+H]"
'H NMR (Methanol-d4, 400 MHz) 5 7.76 — 7.57 (m. 6H), 7.45 (d, J = 1.8 Hz, 2H), 7.22 -
TAT{m 2H)L 611 {(d, /=57 Hz, 2H), 386 (1d, J =77, 5.8 Hz, 2H), 3.54 (dtd, /=218, 5.5,
2.6 Hz, 17H), 3.31 - 3.21 (m, 5H), 3.17 - 2.99 (m, 13H), 2.87 (s, 16H), 2.52 (. J= 9.8 Hz,
2H), 2.03 (5. 2H). 1.88 (dd, /= 11.2, 6.6 Hz, 2H), 1.78 — 1.61 (m, 4H), 1.51 — 1.41 (m, 4H).

Example 28: 3-f2-{2-f 2-f{4-{{( 15, 28}-6~-Chioro-2-{(3R)-3-{dimethylamino)piperidin-1-
yif-d-mnethyi-2,3-dilydro-1 H-inden- 1-vijoxyfbenzenelsulfonamidofethoxyfethoxyethyii-
a2 2 2-f{4-{{ (18, 28 -6~ hlOro-2-{{ 3R }-3-{dimethviaminoipiperidin- I -yij-4-
mweethyi-2,3-dikydro- LH-inden- -
vijoxyfbenzenelsalfonanmidofethaxyfethaxylethyljcarbamoyljmmina) butylfurea;

hisgirifluoroacetic acid)

ho)
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Example 28
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{02738} Prepared according to the General Scheme above from INT-M2AC by dimer
formation.  Purification by preparative HPLC with the following conditions: Colunm,
XBridge €18 OBD Preparative Column, 19%250 mum, 5 um; mobile phase, water (0.05%
TFA) and CH3CN (30.0% CH3CN up to 34.0% in 9 min}; Detector, UV 254 nm. This
resulted in 210.2 mg (18%) of the title compound as a white solid. MS {m/2z) 13317
[M+H]' 'H NMR (Methanol-d4, 400 MHz) 5 7.94 — 7.85 (m. 4H), 7.38 — 7.30 (m, 4H),
724 ~719 {m, 2H}, 697 (d. /=18 Hz, 2H}. 6.36 (d, /= 6.1 Hz 2H), 4.15{q. J =7 6 Hz,
ZH), 3.66 — 3.33 (m, 24H3, 3.32 - 320 (m, 6H), 316 - 3.04 {(m, 10H), 2.82 {s, 14H}, 2.31
(s, 6H), 2.18(d, /=119 Hz, 2H), 2.13 - 2.03 (m. 2H). 194 — 1.73 {(m. 4H), 1.47 (b, J =30
Hz, 4H).

Example 29. 3-f2-(2-f2-§{4-}{{18,285}~6-Chioro-2-f{3R})-I-{dimethylomino}piperidin- 1-
pl-d-methyl-2,3-dilydro- 1 H-inden-I-ylfoxyj-3-
methvibenzenelsulfonamidofeihoxyfetlhoxy}etlylf-1-{4={{{2-(2-{ 2-f{4-f{{ 15, 28 }-6-Cliloro-
2-J(3R}-I-{dimethylaminalpiperidin- I -yl]-d-methyl. 2, 3-difevdro- | H-inder- I-yiloxyf-3-
methylbenzene)sulfonamidajethoxyfethoxylethyljcarbamoyljomino)butyljurea;

bis@irifluorogacetic acid)
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Example 28

[0279] Prepared according to the General Scheme above from INT-M2AD by dimer
formation. Pwrification by preparative HPLC with the following conditions: Column,
XBridge C18 OBD Preparative Column, 19%250 mm, § uwm; mobile phase, water {0.05%
TFA} and CH3CN (31.0% CH:CN 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 (mZz) 135975
[M+H]" 'H NMR (Methanol-d4, 300 MHz) 5 7.80 - 7.65 (m, 4H), 743 (d, J= 8.6 Hz, 2H),
721 =714 (m, 2H), 692(d, J=13Hz 2H), 623(d, J=57Hz 2H),4.00(q. /=72 Hz,
2H), 3.50(dt, J=167,4.6 Hz, 19H), 341 - 3.29 (m, 4H}, 3.24 {(d, /=54 Hz, 3H}, 3.16 (5.
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2H), 3.03 (11, J= 12.2, 6.5 Hz, 15H), 2.80 (s, 14H), 2.26 (4, J= 14.0 Hz, 12H), 2.10 (s, 2H),
1.96 (s, 2FH), 1.77 (5, 4H), 1.49 — 1.38 (m, 410).

Example 30 3-f2-{2-f 2-f{4-f{{ 15, 28}-6-Chioro-2-{{3IR}-3-{dimethylaminojpiperidin-1-
yij-4-methyl-2 3-dilpdro- T H-inden-I-yijoxy}-3-
fluorcbenzene)sulfonanidofethoxyfethoxylethylfe 1-f4-(f 2-{2-{ 2-[{4-{[{ 15, 28)}-6-chioro-
2-f{3R}-3-{dimethviamino)piperidin- I -ylj-4-methyl-2, 3-dilyydro- 1 H-inden- I-yifoxyj-3-
Fluorobenzenejsulfonamidofethoxyfethoxylethyijcarbamoyijamino}butyijurea;
his(iriflavroacetic acid)
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“xample 3
Example 30 F

{0280] Prepared according to the General Scheme above from INT-M2AE by dimer
formation. Purification by preparative HPLC with the following conditions:  Coluron,
XBridge C18 OBD Preparative Colunm, 19*2350 mm, 5 um; mobile phase, water (0.05%
TFA) and CHaCN (31.0% CHsON 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) § 7.65 (dt, J = 19.4, 8.6 Hz. 6H), 7.23 — 7.16 (m. 2H),
6.98 (d, J= 1.9 Hz, 2H), 6.22 (s, 2H), 4.02 (s, 2F), 3.60 - 3.20 (m, 23H), 3.07 (1, J= 5.5 Hz,
121, 2.84 (s, 12H), 2.71 ¢s, 2FD), 2.29 (5, 6H), 2.09 (s, 2H), 1.95 (s, 2H), 1.75 (s, 5H), 1.44
{dd, J=4.1, 2.7 Hz, 48).

Example 31 2-f2-(2-f2-f{4-f[(15,28}-4, 6-Dichloro-2-{piperazin-{-yi}-2, 3~ dikyydro- 1 H-
inden- I-yljoxyibenzene)sulfonamidofethoxyfethoxy)ethiyll- I-f 4-{{{ 2-(2-{2-[{4-§ {18, 25}~
4,6-dichioro-2-{piperazin- 1-yi}-2,3-dilydro- 1 H-inden-I-
yéfoxyfbenzene}sulfonamidofeihoxy fethoxyjethyljcarbamoyijaminoibutylfurea;

Sis(trifluorsacetic acid)
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[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: Colummn, XBridge C18 OBD Preparative Colummn, 19%250 mm, 5 um; mobile
phase, water {0.05% TFA) and CH:CN (30.0% CHzCN up to 52.0% in 8 min}; Detector, UV
254 nm. This resulted 10 122.7 mg (40%) of the title compound as a white solid. MS (n/2):
1287 [M+H]". H NMR (Methanol-d4, 300 MHz) 5 7.95 - 7.84 (m, 4H), 746 (4. J = 1.8
He, 2H), 7.39 — 7.29 {m, 41D, 7.21 — 7.13 (m, 2H), 6.09 (d. J = 6.0 Hz, 2H), 3.77 — 3.48 (m,
19H), 328 (dd, =117, 6.7 Hz, 6H), 3.14 — 2.86 (m, 10H), 1.55 — 1.44 (m, 4H).

Example 32: 3= 2-{2-2-{{4-{{{15,28}-4,6-Dickioro-2-{piperazin-i-yij-2,3-dilydro-1 H-
inden- I-ylloxyj-3-methylbenzene)sulfonamidofethoxylethoxyletfopl]-1-f4-{f{ 2~ 2§ 2~f {4~
H18,28)-4,6-dichioro-2-{piperazin-1-yl}-2, 3-diliydro-1 H-inden- I -yifoxyf-3-
methytbenzeneisulfonamidojethoxyjethoxviethylf carbamopijamino}butyljurea;
Sis(trifluorsacetic acid)
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{0282} 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 Columm, 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 in 183.2 mg {60%) of title compound as a white solid. MS (m/z)
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1316.2 [M+H|". 'H NMR (Methanol-d4, 400 MHz)  7.82 ~ 7.70 {m, 4H), 7.54 - 7.43 (m,
SH), 7.17 = 7.12 (m, 2H), 6.09 ¢d, J= 6.1 He, 2H), 3.72 (td, J = 7.9, 6.0 Hz, 2H), 3.64 — 3.49
(m. 16H). 3.28 (dt, J= 17.6, 5.2 Hz, 13H), 3.16 — 2.79 (m, 19H), 2.29 (s, 6H), 1.49 (p. J =
3.4 Hz, 4H).

Example 33. 3-f2-(2-f2-f{4-F{(18,25)-4, 6-Dickioro-2-{piperagin- 1yl 2, 3-dilydro- 1 -
inden-I-yijoxyj-3-fluorobenzencisulfonamidofethoxy fethoxy)ethylf-1-f4-(1] 2-{2-{ 2-§{4-
[{{18,25}-4,6-dichioro-2-{piperazin-I-yi}-2,3-diliydro- | H-inden- I -ylfoxyj-3-
Fuorobenzenelsulfonaniddofethoxyfethoxyethyljcarbamoyljanino)butylfurea;

bis(iriffuoroacetic acid)
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[0283] Prepared according to the General Scheme above from INT-M2ZAH 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% TFA) and CH3CN (22.0% CHCN up 10 42.0% in 11 miny, Detector, UV 254
nm. Thig resulied in 419.2 mg (69%) of the title compound as a white sohid. MS (w2}
1323 [M+H]. 'H NMR (Methanol-dd, 300 MHz) 8 7.75 — 7.52 (m, 6H), 7.42 (d, J=1.7 Hz,
2HD), 7.20 - 7.12 (m, 2H), 6.04 (d, J= 5.9 Hz, 2H), 3.72 (td, J = 7.7, 5.8 Hz, 2H), 3.60 - 3.43
(m. 16H), 3.29— 3.12 (m, 13H), 3.13 - 2.72 (m, 19H), 1.44 (p,J = 3.3 Hy, 4H),

Example 347 3-f 2-(2=f 2-f{4-f{{ 15, 28}-6-Chioro-4-methyl-2-{piperazin-1-yf)-2 3-diliydro-
I H-inden- 1-ylloxyfbenzenchsulfonanmidojethoxylethoxy)ethylf- - 4-{{{ 2-(2-{ 2- { (4~

(18, 28)-6-chioro-4-methyl-2-{piperazin-1-yf)-2, 3-dilydro-1 H-inden- I
vijoxyibenzenelsulfonmmidofethoxyfethoxyiethylifcarbamoyifamino) butyifurea;

his{irifluoroacetic acid)
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[0284] Prepared according to the General Scheme above from INT-M2AT by dimer
formation and Boc-deprotection. Purification by preparative HPLC with the following
conditions: Column, XBridge €18 OBD Preparative Column, 19%250 mim, 5 um; mobile
phase, water {0.05% TFA) and CHsCN (20% CH;CN up o 38% in 8 min}, Detector, UV
254 nm. This resulted 1n 288.6 mg (64%) of the title compﬁund as a white solid. MS (n/2z):
1245 [M+H]". 'H NMR (Methanol-d4, 400 MHz) § 7.91 — 7.82 (m, 4H), 7.34 -~ 7.25 (m,
AHY, 720 -7 14 (m, 2H}, 698 (d, /= 1.9 Hz, 2H), 6.00(d, J= 58 Hz, 2H), 3.69 - 3.46 (m,
18H), 3.32 - 3.03 (m, 22H), 2.97 - 2.79 (m, 10H), 2.29 (s, 6H). 1.47 {p, J = 3.3 Hz, 4H).

Example 38: 3= 2-{2-f2-{{4-{{{15,28}-6-Chioro-4-methyl-2-{piperazin-i-vi}-2,3-diftydro-
I H-indea- I-plloxyl-3-methylbenzenelsulfonamidofethoxyfethoxyeth b 1§ 4-(f{ 2-({2-f 2~
J(4-F1( 18, 28)=-6-chloro-4-methyl-2-(piperazin- I-vl}-2, 3-diftydro-1 H-inden- -yl foxy f-3-
methytbenzenelsulfonamidojethoxyiethoxyiethyifcarbamoyljamino} butvijurea;

Sis(trifluorsacetic acid)
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{0285] Prepared according to the General Scheme above from INT-MZAJ by dimer

formation and Boc-deprotection.  Purification by preparative HPLC with the following
conditions: Column, XBridge C18 OBD Preparative Columm, 19%250 mm, 5 um; mobile
phase, water {0.05% TFA) and CH>CN (22% CH3UN up to 38% in 10 nun); Detector, UV

254 nm. This resulted in 303.9 mg (66%) of the title compound as a white sohid. MS (m/z):
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638.15 [M/2+H]'. 'H NMR (Methanol-#4, 400 MH2) § 7.80 — 7.67 (m, 4H), 7.43 (4. /= 8.7
Hz, 2H), 7.20 - 7.14 (m, 2H), 6.96 (4. 7= 1.8 Hz, 2H), 6.02 (d. J = 5.9 Hyz, 2H), 3.71 - 3.61
(m. 2H), 3.61 — 3.46 (m, 16H), 3.32 — 3.15 (m, 14H), 3.08 (d. J = 15.4. 5.7 Hz. 8H), 2.89
(ddt. J=722.8. 13.6, 6.0 Hz. 10H). 2.28 (d, /= 16.7 Hz, 12H). 1.47 (p,./ = 3.2 Hz, 4H).

Example 36. 3-f2-(2-f2-§{4-1{(18,28}~6-Chioro-d-methyl-2-{piperagive-1-y8-2, 3-difeydro-
1 H-inden-1-pljoxyf-3-fluorobenzenelsulfonamidofethoxyjethoxyhethylf-1-{ 4-({{2-(2-{ 2-
[{4-F{{ 15,28}~ 6-Cliloro-4-methvi-2-{piperazin- I-yl}-2,3-diliydro- 1 H-inden- I-ytfoxy f-3-
Fuorobenzenelsulfonaniddofethoxyfethoxyethyljcarbamoyljanino)butylfurea;
bis(iriffuorcacetic acid)
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[0286] Prepared according to the General Scheme above from INT-M2ZAK by dimer

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 CHaCN (30.0% CH3CN up to 38.0% in 11 min); Detector,
UV 254 nm. This resulted in 3381 mg (59%) of the title compound as a white solid. MS
(m/zy. 1281 [M+H]". H NMR (Methanol-d4, 300 MHz) § 7.74 - 7.51 (m, 6H), 7.20 ~ 7.13
(m, 2H), 6.99 (d, J = 1.8 Hz, 2H), 6.01 {d, J = 5.6 Hz, 2H). 3.69 (t1d, J = 7.6, 5.6 Hz, 2H),
3.60 — 3.42 (m, 16H), 3.29 — 3.01 (m, 22H), 2.88 {tq, /= 11.5, 6.9, 5.7 Hz, 10H), 2.27 (s,
6H), 1.50 — 1.39 {m. 4H)

Alternate Route to Monomer Synthesis

154
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[0287] Step A: To a round-bottom flask was added bromoaminoindanol INT-18 (1

equiv), phenol INT-L6 (1.2 equiv), tetrahydrofuran (0.43 M), and PPh: (1.5 equiv). The
flask was heated to 40-45 °C followed by the addition of DIAD (1.5 equiv) dropwise over
15-20 nun. The resulting shury was stirred for 1 h at 40 °C in an oil bath. The resulting
mixture was concentrated under vacuum and diluted with CHaClz. The residue was applied
onto a silica gel columm with ethyl acetate/petroleum ether (0-80%) providing the
sulfonamude INT-M3.

[0288] Step B: To a round-bottom flask was added INT-M3 (1 equiv), NMP (0.1 M),
Pd(PPhs)a (0.1 equivy, and Zn{CN):2 (0.6 equiv). The resulting solution was stirred overmght
at 100 °C 1n 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 (0-809%) providing the d-cyano aminoindanols INT-M4,
[0289] Step €. To a round-bottom flask was added aminomdanol INT-M4 (1 equiv),
tetrahvdrofuran {0.066 M}, and sodium hvdroxide (3 M, 7.5 equiv). The resulting slurry was
stirred for 1 h at room temaperature. The resulting solution was extracted with 4 x ethyl
acetate. The organic layers were combined, dried over anhvdrous sodium sulfate, filtered,
and concentrated under vacuum. The residue was applied onto a silica gel column with

CHoClo/methanol (5:1) providing the amine monomer INT-MS3,
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{0290} The {following mtermediates are made by applying the above procedures to the

appropriate starting aminoindanoels INT-18 and linkers INT-L6:
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[0291] General Procedure for Dimer Product Sythesis: Conversion of monomers

INT-MS proceeded via the same sequence as the conversion of INT-M2 to the desired dimer

Products ¥ (with or without the foliow-on Boc-deprotection as necessary).

Example 37 3-f2-{2=f 2-{{4-{{{ 15, 28}-6-Chioro-4-cyano-2-{(dimethyiaming)-2, 3-dikydro-

I H-inden-1-yljoxyj-3-fluorobenzeneisulfonamidojethoxyfethoxy)ethylf-1-{4-({{ 2-(2-{2-
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[{4-F{{ 15,28} 6-Cliloro-4-cyano-2-(dimethyiamino)-2,3-diftydro- | H-inden-I-yifoxyf-3-

Fuorobenzenepsulfonaniddofethoxyfethoxylethyl] carbamoylfmmino}butylfurea
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Example 37 F N

[0292] Prepared according to the General Scheme above from INT-MSA by dimer
formation. Pwrification by preparative HPLC with the following conditions: Column,
XBridge Preparative €18 OBD Column, 19%150 mm 5 um; mobile phase, water {0.05%
NHOH) and CHaCN (55.0% CH3CN up 0 59.0% in 7 miny; Deteclor, UV 254/220nm. This
resulted 1n 64.8 mg (6%) of the title compound as a white solid. MS {(w/z): 1223.6 [M+H]"
'H NMR (Methanol-d4, 400 MHz) 5 7.77 (d, J = 1.8 Hz, 2H), 7.75 — 7.62 (m, 6H), 7.53 —
7.47 ¢m, 2H), 6.00 (d, J= 5.8 Hz, 2H). 3.65 (q. J = 7.3 Hz. 2H), 3.60 — 3.52 (m, 8H), 3.50
(d, J=5.5,2.1 Hz, 8H), 3.31 (. 4H), 3.28 (d, J = 5.4 Hz, 3H), 3.15 - 3.04 (m. 10H), 2.36
(s, 12H), 1.47 (p. J = 3.2 Hz, 4H).

Example 38; 3-f2-{2-{2-f{4-{{{(15,28)-2-f{ 3R}~ 3- Aminopiperidin- I-yl]-6-chioro-4-miethyl-
2,3-dibydro- 1 H-inden- 1-yifoxyj-3-fluorobenzenelsulfonamidofethoxyfethoxylethyif-1-
fE-{{{2-( 2 2-f{4-{{{ 15,28} 2-{(3R}-3-aminopiperidin- { -vif-6-chioro-4-methyl-2,3-
dilryden-§ H-inden-I-yifoxy}-3-
fluorohenzene}sulfonanidofethoxyfethoxyethyifcarbamoyljanino)butyijurea;

his{trifluoroacetic acid)

Ny
Y
Ve F o2 TFA
~PNF ”
e o ci

H o H v H o ,,f’”\\.»cw

Il o
== T i H il
2 ) ':3\ /’\/O\//\ ‘/\\/NYN\/N/\N/\N/\/O\//'\O/N\/N\S’/
i { ~

Ny <l © i H H G =
Ci © S AN L
g 7
Example 38 r .:\
¢
P

[0293] Prepared according to the General Scheme above from INT-MSB by dimer
formation and Boc-deprotection.  Purification by preparative HPLC with the following

conditions: Colummn, XBridge C18 OBD Preparative Colummn, 19%250 mm, 5 um; mobile
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phase, water {0.05% TFA) and CHUN (29.0% CHsUN up to 33.0% in 10 min); Detector,
UV 254 vm. This resulted in 302.6 mg (5§9%;) of the title compound as a white solid. MS
(m/z). 1331 [M+H]" H NMR (Methanol-d4, 400 MHz) 5 7.80 (d, /= 1.9 Hz, 2H), 7.77 -
7.58 (m, 7H). 7.54 (4. J=2.3 Hz, 2H), 6.14 - 6.04 (m. 2H). 3.84 (d. J = 16.5 Hz, 2H), 3.54
(dtd, J=23.1, 53,31 Hz, 17H), 338 {(dd, /=187, 74 Hyz, SH), 3.19(dt, /=752, 54 Hz,
15H), 2.98 (s, 3H), 2.76 (s. 2H), 2.61 (5, 5H), 1.93 (s, 3H), 1.85 (s. 2H), 1.65 (s, 2H), 1.56
(s, 3H), 1.47 (p. J = 3.3 Hz, 4H).

Example 39;  3-f2-(2-f2-f{4-{{{ 18, 28}~6-Chioro-d-cyano-2-f{3R}-3-
(dimethylamino)piperidin-1-yif-2, 3-dilydro-1H-inden-1-pijoxy}-3-
methythenzenelsulfonamidof ethoxyfethoxyyethylf-I-f4-(f]2-{2-§ 2-J{4-F{{ 1%, 28}-6-Clrioro-
decyano-2-J{3R}-3-(dimethviaminelpiperidin-1-yl}]-. 2, 3-dikydro- I H-inden-1-yioxy - 3-
methylbenzenelsulfonamidojethoxylethoxyethylfcarbamoyl] amino)butyljureq;

his{trifluoroacetic acid)
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[0294] Prepared according to the General Scheme above from INT-MSC by dimer
formation. Purification by preparative HPLC with the following conditions (Column,
KBridge Shield RP18 OBD Column, 19%150 mwn, Sum; mobile phase, water (¢.05%
NH4OH) and CH3;CN (47.0% CH3CN up to 48.0% in 15 min); Detector, UV 254/220nm.
This resulted 1n 52.9 mg (10%) of the title compound as a white solid. MS (m/z); 1381 85
IMAH TH NMR (Methanol-d4, 400 MHz) § 7.80 — 7.67 {m, 6H), 7.53 — 7.44 (m, 4H),
6.02(d, J=60Hz 2H), 3.69-3.46 (m, 20H), 3.39{(dd, /=167, 8. 0 Hz, 2H}, 3.28(d, /=
5.4 Hz, 2H). 3.15 — 2.99 (m, 12H). 2.92 (d, .= 11.1 Hz. 2H), 2.28 (s. 8H), 2.15 (5. 16H),
1.95(d, J= 12.9 Hz, 2H), 1.80 (dt, J = 13.8, 3.4 Hz, 2H), 1.65 — 1.43 (m, 6H), 1.23 (ddi, J
=204, 12.3, 6.6 He, 2H).
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Example 40; 3= 2-{2-f2-{{4-f{{15,28}-6-Chioro-d-cvano-2-{{3R}-3-
{dimethylamino)piperidin-1-vij-2,3-dilyydro- 1 H-inden-1-yijoxy}-3-
Ffluorobenzenelsulionamidojethoxyjethoxyethylj- I-fd-{{{2-(2-] 2-f{4-[{{ 18, 28)-6-Chioro-
4-cyano-2-f{3R})-3-(dimethviamino)piperidin-1-yij-2,3-diliydro-1 H-inden- I-yifoxy}-3-
fluorobenzene}sulfon amidofethoxyfethoxypethylicarbamovijamine)butyifurea;
bis(triffuoroacetic acid)
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Example 40 E

[0295] Prepared according to the General Scheme above from INT-M3D by dumer
formation. Purification by preparative HPLC with the following conditions: Column,
KXBridge €18 OBD Preparative Column, 19%250 mim, 5 um; mobile phase, water (.05%
TFA) and CH3CN (30.0% CHsCN up to 40.0% in 8 mun}; Detector, UV 254 nm. This
resulted in 334 mg {73%) of the title compound as a white solid. MS (m/z). 1387 [M+H]"
H NMR (Methanol-d4, 400 MHz) 8 7.80(d, /=19 Hz 2H), 7.77 - 7.59 (m, 6H), 7.54 (dd.
J=18 08Hz 2H), 6.16{d, /= 6.0 Hz, 2H), 3.97 {(q. J = 7.6 Hz, 2H), 3.54 (dtd, /= 22.5,
5.4,29Hz 17H), 346 - 317 {m, 13H), 3.14 - 3.05 {m, 8H), 2.87 (s, 16H). 2.55(1,./=9.8
Hz, 2H), 2.06 (t, /=111 Hz. 2H), 1.90{dd, /= 10.2. 5.1 Hz, 2H), 1.69 (g, /=109, 10.0
Hz, 4H), 1.53 - 1.41 {m, 4H}.

Example 41; 3-f2-(2-f2-}{4-{{{ 18, 25}-6-Chloro-d-cyano-2-{piperazi-1-yi-2, 3-dilydro-
1 H-inden-i-pifoxyfbenzenelsulfonamidofethoxyiethoxyiethvif-I-f4-{{{ 2-{ 2-{ 2-{{4~
[H{18, 28 6~chloro-d-cyanoe-2-(piperazin- I-yi)-2,3-dilyydro- 1 Heinden- I-
yifoxyjhenzenelsulfonamidojethoxyjethoxylethylifcarbamayljamino)butylfures;

bis@irifluorogacetic acid)
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Example 41

[0296] Prepared according to the General Scheme above from INT-MS3E by dimer
formation and Boc-deprotection.  Purification by preparative HPLC with the following
conditions: Column, XBridge Preparative (18 OBD Column, 19%150 mum, Sumy; mobile
phase, water {0.05% TFA) and CH:CN (28.0% CHzCN 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
(m/zy, 1267 IMAHF. TH NMR (Methanol-¢4, 400 MHz) § 7.92 - 7.89 (m, 4H), 7.77 (d. J
= 1.9 Hyz, 2H), 7.47 (dd, J = 1.8, 0.9 Hz, 2H). 7.37 — 7.28 (m, 41}, 6.09 (d, /= 6.1 Hz, 2H),
376 (1d, J = 7.9, 6.0 Hz, 2H), 3.62 — 3.46 (m, 16H), 3.38 (dd, J = 16.8, 8.0 Hz, 2H), 3.26
(dt, J=147 52Hz 11H), 320303 (m, 10H). 2848 (gt J=128.45Hz 8H), 1 51 - 143
{m, 4H).

Example 42; 3-f2-{2-2-f{4-f{(15, 28}-6~Chioro-d-cyano-2-{piperazin-1-yi)-2, 3-dilydro-
I H-inden-1-yljoxyj-3-methylbenzene)sulfonamidofethoxyfethoxyethyif- I -f4-{f{2-{2-{ 2~
f(4-f{(18,28}-6-cliloro-d-cyano-2-{piperazin-1-yi-2 3-dikydro- I H-inden- 1-plfoxy f-3-
methylbernzenelsulfonamidojethoxyjethoxyethylfcarbamoyljomino)butyifurea;

his{trifluoroacetic acid)
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Example 42 [ "

[0297] Prepared according to the General Scheme above from INT-MSF by dimer
formation and Boc-deprotection.  Purification by preparative HPLC with the following

conditions: Column, X8elect CSH Preparative Ci18 OBD Column, 19% 150 mm, Sum; mobile
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phase, water {0.05% TFA) and CHUN (20.0% CHsUN 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/zy 129770 [MHH]. "H NMR (Methanol-d4, 300 MHz) § 7.79 — 7.64 (m, 6H), 7.48 —
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 (m, 19H),
3.29 - 2.75 (m, 29H), 2.24 (s, 6H), 1.50 — 1.39 (m, 4H).

Example 43; 3-f2-(2-{2-}{4-}{{ 18, 25}-6-Chloro-d-cyano-2-{piperazin-1-yi}-2,3-diliydro-
1 H-inden-i-pifoxyf-3-flucrobenzenejsuifonamidojethoxyiethoxyiethylj-1-{4-(f{ 2-{2-{ 2-
[(4-FH(18, 28}~ 6~-chloro-4-cyane-2-{piperazgite- I-yi)-2 3-difeydro- | H-inder- I-yijoxyf-3-
Ffluorobenzenclsulfonamidojethoxyjethoxyethyllcarbamoyljaninoe)butyifurea;

bis@irifluorogacetic acid)
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[0298] Prepared according to the General Scheme above from INT-M3G by dumer
formation and Boc-deprotection. Purification by preparative HPLC with the following
conditions: Column, XBridge €18 OBD Preparative Column, 19%250 mim, 5 um; mobile
phase, water (0.05% TFA) and CH3CN (20.0% CH3CN up to 42.0% in 8 nun); Detector, UV
254 nm. This resulted in 3551 mg (81%) of the title compound as a white solid. MS (m/z):
1303 [M+H]. HH NMR (Methanol-d4, 300 MHz) § 7.80 — 7.47 (m, 10H), 6.06 (4. J = 6.1
Hy. 2H), 3.80 (1d, J = 7.9, 6.0 Hz, 2H). 3.51 (did, J= 17.3, 5.2. 2.4 Hy, 16H), 3.42 - 3.01
(m, 24HD), 2.86 (1q, J = 13.2, 7.8, 6.3 Hz, 8H), 1.50 - 1.39 (m, 4H).

Scheme for Hydroxymethylpyrrolidine Linker Synthesis:

201
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{0299} Step A To a 250-mL round-boitom flask purged and maintained with an inert
atmosphere of nitrogen was added rerf-butyl (3S8)-3-(hvdroxymethypyrrohdine-1 -
carboxylate (500 mg, 2.48 mmol, 1 equv), CH2CL (8§ mL)., and trifluoroacetic acid (1 ).
The resulting solution was stirred for 1 h at room temperature in an oil bath. The resulting
mixture was concentrated under vacuum. This resulted in 250 mg {99%) of (38)-pymrolidin-
3~yimethanol trifluoroacetic acid salt as brown oil which was used directly in Step B.
[0300] Step B: To a 50-mb round-bottom flask purged and maintained with an inert
atmosphere of nttrogen was added (38)-pyrrolidin-3-vimethanol (125 mg, 1.24 mmol, 1
equiv), CHxCh (5 ml), and trivoethylamine (0.5 mL, 3 equiv). This was followed by the
dropwise addition of a solution of 4~(benzyloxy)-3-methyibenzene-1-sultonvl chloride
(INT-L3 where R! = m-methyl, 360 mg, 1.21 mmol, 0.98 equiv) n CH2Cl (53 mL). The
resulting solution was stirred for 1 h at room temperature. The resulting shurry was extracted
with 3 x 20 mL of ethy] acetate. The organic layers were combined, washed with 1 x 20 mkL
of bring, dried over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The
residue was applied onio a silica gel column with ethvl acetate/petroleum ether {(1/10)
providing 400 mg (90%) of [{35)-1-{[4-(benzyloxy)-3-methylbenzene]sulfonyljpyrrolidin-
3-yiimethanol as a yellow ol

{0301} Step €. To a 250-mL round-bottom flask purged and maintaied with an inert
atmosphere of nifrogen was added sodium hvdride (763 mg, 31.79 mmol, 3 equiv), NN-
dimethyHormamide (60 mL), INT-SM2 (2.3 g, 6.36 mimwol, 1 equiv), 15-crown-5 (3.8 mL, 3

equiv), and 1-[2-(2-azdoethoxy yethoxy Isulfonvi-4~-methvibenzene (2.7 g, 9.46 mmol, 1.5
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equiv}). The resuliing solution was stirred overnight at room temperature. The reaction was
then quenched by the addition of water and extracted with 3 x 50 mL of ethy! acetate. The
organic layers corbined, 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 (358)-3-[[2-(2-
azidoethoxyyethoxy methylj-1-[[4-(benzyloxy)-3-methylbenzene]sulfonyl]pyrroliding
(INT-8M3) as a vellow o1l

[0302] Step B: To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of hydrogen was added azide INT-SM3 (1.2 ¢, 2.53 munol, 1 equiv), ethyl acetate
(6 mL), methano! (6 mL), and palladium on carbon (500 mg). The resulting shurry was
stirred for 2 h at room temperature. The resulting mixture filtered to remove palladium and
the filirate concentrated under vacoum. This resulted in 740 mg (82%) of 4-{(35)-3-}]2-(2~
aminoethoxyjethoxy] methvlipyrrolidine-1-sulfonvii-2-methyviphenol {(INT-SM4) as a
vellow ol

[0303] Step E: To a 50-mb round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added amime INT-5M4 (740 mg, 2.06 mmol, 1 equiv), methanol
(8 mL), triethyvlamive (41.7 mg, 0.41 mmol, 0.20 equiv), and ethyl 2.2, 2-trifluoroacetate
(0,75 mL., 3 equiv). The resulting solution was stirrad for 2 h at room temperature. The
resulting shurry was concentrated under vacwum. The residue was appiied onto a silica gel
column with ethyvi acetate/petroleam ether (1/1) providing 800 mg (85%) of 2,2,2-irifluoro-
N-{12~2-1{(38)-1-[(4~-hvdroxy-3-methyvibenzene)sulfonyl jpyrrolidin-3-

vijmethoxy |ethoxy Jethyljacetamide (INT-SM3) as a vellow oil.

[0304] The R-enantiomer of INT-SMS was generated from the analogous procedure
beginning with fer#-butyl (3R)-3-(hydroxymethyl)pyrrolidine-1-carboxylate. This provided
INT-RMS:

H
O/\\/N

CF,
I

INT-RMS

Scheme for Hydroxymethylpyrrolidine Dimer Product Synthesis:
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[0305] Step A: To a 50-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added phenol INT-SMS3 (300 mg, 0.66 mmol, 1 equiv},
aminoindanol INT-IRC (162.47 mg, 0.66 mmol, 1 equiv), and tetrabydrofuran (1.5 mL}.
This was followed by the addition of PPhs (260 mg, 0.99 mmol, 1.3 equiv) at 40 °C followed
by the dropwise addition of DIAD (0.195 mL, 1.5 equiv) with stirring at 40 °C. The resulting
solution was stirred for 1 b at 40 °C in an 01l bath. The resulting slurry was concenirated
under vacuum.  The residue was applied onto a silica gel columm with ethyl
acetate/petroleurn ether (2/1) providing 400 mg (89%) of N-{2-(2-[[(3S)-1-[(4-[[(1.5,25)-4,6-
dichloro-2-(dimethviamino}-2.3-dthvdro-1H-inden-1-yijoxy}-3-
methyibenzene)sulfonyHpvrrolidin-3-yljmethoxy Jethoxy)ethyli-2,2, 2-trifluoroacetamide

(INT-SM6) as a yellow o1l

[0306] 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 mlL) followed by the addition of sodium hydroxide (3 M, 1 mkL). The resulting slurry was
stirred for 1 h at 60 °C in an oil bath. The resulting solution was extracted with 3 x 20 mL
of ethyvl acetate. The organic lavers combined, washed with 1 x 20 mb of brine, dried over
anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied

oo a stlica gel colummn with CHCly/methanol (5/1) providing 300 mg (87%: of (15.25)-1-
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[4-{(38)-3-{{2-(2-aminoethoxy yethoxy methylipyrrolidine- 1 -sulfonyl]-2-methyiphenoxy}-

4 6~dichloro-N N-dimethyl-2,3~dihy dro-1 H-inden-2-amine (INT-SM7} as a vellow o1l

{0307] Step € To a 50-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added amine INT-5M7 (300 mg, 0.51 mmol, 1 equiv), NN-
dimethyHormamide (3.4 mL), and 1,4-diisocyanatobutane (0.029 ml, 0.45 equiv). The
resulting solution was stirred for 1 h at 60 °C in an oil bath. The resulting nuxture was
concentrated under vacuum. The crude product was purified by preparative HPLC with the
following conditions: Column, XBridge Shield RP18 OBD Column, 19*150 mun, Sumy
mobile phase, water {0.05% TFA) and CH;CN (35.0% CHsCN up to 48.0% in 8 min);
Detector, UV 254 nm.

Example 44: 3-f2-(2-{{{385}- I-{{4-{{{1%,25}-4, 6-dichioro-2-(dimethylomina}-2,3-diliydro-
1 H-inden-I1-pljoxyf-3-methylbenzenejsulfonyifpyrrolidin-3-vifmethoxyjethoxylethyif-1-
[4-{ff2-(2-{[( 38}~ I-{{4-{{ (18,25} 4, 6-dichivro-2-(dimethviamine-2,3-diliydro -1 H-inden-
I-ylfoxyj-3-methylbengenelsulfonyi] pyrrolidin-3-
yifmethoxyjethoxylethylfcarbamaoyljamino) butyljurea; bis(triflucroacetic acid).

[00205] Steps A-C provided 221 4 mg (28%) of the title compound as a white solid.

MS (m/z) 1313 [M+H]". 'H NMR (Methanol-d4, 400 MHz) 8 7.82 — 7.70 (m, 4H), 7.57
7.47 {m, 4H), 7.10 - 7.04 (m, 2H), 6,49 (d, J =67 Hz, ZH), 450 (td, /= 8.4, 6.6 Hz, 2H),
370 (dd, /=165, 8.6 Hz, ZH), 3.57 - 3.53 (m, 4H), 3.53 - 3.44 (m, 8H), 3.40-331 (m,
6H}, 3.29 - 3.16 {(m, 10H), 3.12 - 3.07 {(m, 6H}, 3.05 (s, 1ZH}, 2.38 (p, /= 6.7 Hz, 2H),
232 (s, 6H), 1.92(4d, /= 12.8, 74 Hz, 2H), 1.65 - 1.51 (m, 2H), 1.50 - 1.42 (m, 4H).
Example 48 3-f2-(2-ff{3R)~1-{{4-{{(15,28)-4,6-Dichioro-2-{dimethylauine}-2,3-

difiydro-1 H-inden- I-vifoxyf-3-methylbenzeneisulfonyif pyrrolidin-3-
yéfmethoxyjethoxypetlylf- i-f4-{{{ 2-(2-f{(3R)- I-f{4-{{{ 18, 28}-4, 6-dichioro-2-
{dimethyloming)-2,3-dikydro- HH-inden- 1-yljoxyj-3-methylbeazene} sulfonyl] pyrrolidin-

3-vijmethoxyfethoxyiethvijcarbamoylf aminoibutylfurea; bis{trifluoroacetic acid}

O
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Exampie 45
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[0308] Beginning with R-enantiomer INT-RMS and INT-I8C, Steps A-C provided 306
mg {67%) of the title compound as a white solid. MS (mZz): 1314 [M+H]" H NMR
{Methanol-d4, 400 MHz) § 7.82 ~ 7.70 (m, 4H), 7.56 — 7.48 (m, 4H), 7.10 - 7.04 (m. 2H),
6.51(d, J= 6.7 Hz, 2H), 4.49 (td, J = 8.5, 6.6 Hz, 2H), 3.70 (dd, J = 16.5, 8.6 Hz, 2H), 3.59
~ 344 (m, 12H), 3.41 - 3.03 (m, 33H), 2.32 (s, 8FD), 1.99 — 1.86 (m, 2H), 1.58 (dq, J = 14.5,
7.4 Hz, 2H), 1.49 — 1.41 (m, 4H),

seheme for Cyane-containing Hydroxyvmethylpyrrolidine Dimer Product Synthesis:
Example 46; 3-f2-(2-{{(38}-1-f{(4-{{{1 &, 28)-6-Chloro-d-cyano-2-{dimethylaming)-2,3-
difiydro-1 H-inden- I-yifoxyf-3-methylbenzenelsulfouylipyrrolidin-3-
yilmethoxyjethoxybetbiyll 1-f4-{{{ 2-(2-f {35}~ I-f{4-f]{ 15, 28)- - chlpro-d-cyano-2-
{(dimethylamine)-2,3-dikydro-1H-inden- I-yljoxyj-3-methylbenzene)sulfonyljpyrrolidin-

3-vijmethoxyf ethoxyjethylfcarbamoyijaminolbutyifurea; his{trifluoroacetic acid).
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Example 46 N~

[0309] Step A: To a 530-mbL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was added phenol INT-S5M3 (500 mg, 1.1 mmol, 1 equiv},
aminomndanol INT-I8B (320 mg, 1.1 mmol, 1 equiv), tetrahydrofuran (2.5 mb), and PPhs
{433 mg. 1.65 mmel, 1.5 equiv). Heating at 40 °C in an o1l bath DIAD (0.33 mL, 1.5 equiv)
was added dropwise with stirring. The resulting solution was stirred for 1 h. The resulting
mixture was concentrated under vacoum. The residue was applied onto a silica gel column

with ethyl acetate/petroleam ether (2/1) providing 700 mg {88%3 of N-{2-(2-[[{35)-1-{(4-
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[1(15,25)-4-bromo-6-chloro-2-(dimethylamino)-2, 3~-dihy dro-1 H-inden-1-yHoxy §-3-
methvibenzenesutfonylpvrrolidin-3-yHmethoxy lethoxy)ethyi-2,2, 2-trifluoroacetamide
(INT-SMR) as a yellow o1l

{0310] Step B: To a 50-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added bromoaminoindanol INT-SMS (640 mg, .88 mmol, 1.00
equiv), NMP (7 mL), Zn{CN)z (62 mg, 0.60 equiv}, and Pd{(PPhs)s (102 mg, 0.09 mmol,
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 ethvl acetate. The
organic lavers were combined, washed with 3 x 20 mL of brine, and dried 10 an oven under
reduced pressure. The residue was applied onto a silica gel coluron with ethyl
acetate/petroleum ether (1/5) providing 550 mg (93%) of N-[2-(2-[{(38)-1-[(4-[[(15.25)-6~
chloro-4-cyano-2-(dimethvlamino}-2,3-dihydro-1 H-inden-1-vijoxy}-3-
methylbenzene)sulfonvipyrrolidin-3-vmethoxyethoxyiethyi]-2,2 2-tnfluorcacetamide
(INT-SM9) as a vellow oil.

{0311} Step €. To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added INT-SM9 (550 mg, .82 munol, 1 equiv) and methanol 7
mb} followed by the addition of sodium hydroxide (3 Mg, 1 mL). The resulting solution
was stirred for 5 h at room temperature. The reaction was then quenched by the addition of
water and extracted with 3 x 20 mL of ethyl acetate. The organic layers were combined,
washed with 1 x 20 mL 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 CH2Clo/methanol (5/1) providing 460 mg (98%) of (15,28)-1-{4-{(35)-3-{{2-
(Z2-aminoethoxyethoxy jmethylpyvrrolidine- t-sulfonyl]-2-methyiphenoxv]-6-chloro-2-
(dimethylamino)-2,3-dihydro-1 A-indene-4-carbomtrile (INT-SM10) as g vellow ol

{0312] Step B To a 50-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogenwas added amine INT-SM10 (460 mg, ¢.80 mmol, 1 equiv), NN~
dimethyHormamide (5.5 mL), and 1.4-ditsocvanatobutane (52.4 mg, 0.37 mmol, .47
equiv). The resulting solution was stirred for 1 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%230 mm, 3 um;, mobile phase, water (0.03% TFA) and CH3CN (32.0% CH:CN up to
54.0% in 8 nun); Detector, UV 254 nm.

Example 461 3-2-{2-{{(38}-1-{(4-{{(18,28}-6-Chioro-4-cyano-2-{dimethylamino}-2,3-
dibydro-1H-inden- I-ylfoxyj-3-methylbenzenelsulfonylipyrrolidin-3-
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vifmethoxyfethoxyethylf- I-{4-(f{ 2-{ 2-f{{35}- I-{{4-{{{ 18,28 }-6-chioro-4-cyana-2-
{(dimethylaming)- 2, 3-dibydro- 1 H-inden~ 1-yijoxy}-3-amethylbenzenasulfonylipyreolidin-
3-vifmethoxy] ethoxy)ethyljcarbamoyifomino)butyljurea; bis(irifluoroacetic acid).
[00206] Steps A-D provided 130.6 mg (11%) of the title compound as a white solid.
MS (m/z): 1295 IM+H]". 'H NMR (Methanol-d4, 400 MHz) 8 7.89 (d, J = 1.9 Hz, 2H),
785770 (m, 4H), 7.54 (d, J=8THz, 2H), 744 - 7.37 {m, 2H), 6.56 (d, /= 6.6 Hz,
2H), 463 - 4.49 (m, 2H), 3.83 (dd, /=167, 8.5 Hz, 2H}, 3.61 ~ 3.04 (m, 46H), 2.33 {
8H), 1.94 (dt,/=13.5,6.8Hz, 2H), 1.539(dd, /= 13.1, 72 Hz, 2H), 1 47 {dd, /= 3.7, 3.0
Hz, 4H).

Example 47; 3-f2-(2-f{(3R}-1-f{4-f1{18,28)}-6-Cliloro-d-cyano-2-{dimethylomino}-2,3-
difiydro-1 H-inden- I-vifoxyf-3-methylbenzeneisulfonyifpyrrolidin-3-vij
methoxyfethoxyethyll-1-f4-(0{ 2-2~-f[(3R}- 1-f{4-[{( 18, 25}-6-cleloro-d-cyano-2-
{dimethylaming)-2,3-dikydro-1 H-inden-1-yljoxyj-3-methylbenzenelsulfonyl] pyrrolidin-
3-vijmethoxyfethoxyiethvijcarbamoyifamino)butvijurea.

O

i : , o
= /,\: N\/»'\/f“\//\ /\\/K E\/\/’\ /[k A O M O\x/, NCN
NG o S hil NN o LN 5\/\

Example 47

{0313} Beginning with R-enantiomer INT-RMS5 and INT-18B, Steps A-D provided 248
mg {27%) of the title compound as a white solid. MS {m/7z): 1293 [M+H]*. 'H NMR
(Methanol-d4, 400 MHz) 8 7.78 — 7.65 (m, 6H), 7.51 (d, J = 8.7 Hz, 2H), 7.45 - 740 (0,
2H), 6.00(d, J=06.1 Hz, 2H), 3.64 — 345 (m, 14H), 3.44 - 3.14 (m, 14H)}, 3.14 - 3.02 (m,
8H), 2.35 (5, 12H}, 2.27 (s, 6H}, 1.91 (did, J =128, 7.5, 5.4 Hz, 2H}, 1.57 {dq, /= 143,73
Hz, 2H), 1.47 (p. /= 3.3 Hz, 4H).

Scheme for Pyridinyl Linker Synthesis:

208



WO 2018/129552 PCT/US2018/013020

\ S

(o] § o oh Q Raney Ni, (o]
NN A NTCN 1 4 i
80— y;m\/ Esno---{/ \/v---§v--N\ R Bno---@--;;--m o
NG “usOH NaH, DMF == g TG CN  Ha EtOH ==/ G O
o] D ¢} \FfﬁﬂN 2 C g T’*\y/
INT-5M2 Step A INT-SP1 ezl Step 8 INT-5P2 [\_4\.
n - ~ \ (\
Boo,O, MapyCO;, 2NN PA/C, Hy VAN VA
— T Bro—¢ /}13\3 o NHBog —memes HO- >ﬁ\/ . NHBoo
THF, Hy0 ==/ hor P EtOAC ==/ & RN
‘ i Die Y
Step © INT-5P3 Lot Step D INT-SPa Nazh

{0314} Step A: To a S0-mbL round-bottom flask was added N N-dimethylformamide (12
ml.}, sodium hydrde (331.2 mg, 13.8 mmol, 5 equiv), 4-chloropvridine-2-carbonitrile
(574.1 mg, 4.14 mmol, 1.5 equiv), sulfonanude INT-SMZ (1.0 g, 2.77 mmol, 1 equiv). The
resulting solution was stirred for 1.5 h at room temperature. The reaction was then quenched
by the addition of 20 mL of NH4Cl and extracted with 3 x 100 mL of ethyl acetate. The
organic 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 ethyl acetate/petroleum ether (1:1) providing 570 mg (44%) of 4-
[(3S)-1-{{4~(benzyloxy)-3-methvibenzene|sulforvljpyrrolidin-3-vijmethoxy jpvridine-2-
carbonitrile (INT-SP1) as a white solid.

[0315] Step B: To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of Hz was added INT-SP1 (660 mg, 1.42 mmol, T equiv), ethanol (20 mL), and
Raney Ni (660 mg). The resulting solution was stirred for overmight at room temperature.
The resulting mixture was filtered and concentrated under vacuum providing 520 mg (78%)
of (4-[1{35)-1-][4-(benzyloxy)-3-methylbenzenelsulfonyljpyrrolidin-3-ylmethoxy pyridin-
2-ylymethananine (INT-SP2) as a brown solid.

[0316] Step €. To a 100-mL round-bottom flask was added amine INT-SP2 (520 mg,
.11 mmol, 1 equiv), 1:1 tetrahydrofuran: HzO (20 mL), and sodium carbonate (588.3 mg,
5.55 mmol, 5 equiv). This was followed by the addition of a solation of BocoO (485 mg,
222 mmol, 2 equiv) in tetrahydrofuran (5 mbL) dropwise with stirring at 5-10 °C in 5 muin.
The resulting solution was stirred for 2 h at room temperature. The resulting shurry was
extracted with 3 x 100 mL of ethyl acetate. The organic 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 cohwmn with CHxClo/methano! (5:1)

providing 520 mg  {82%) of  rerr-butvi  N-{{4-][(3S)¥-1-||4-(benzvioxy}-3~
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methyibenzeneisulfonylpyvrrolidin-3-yHmethoxy [pyridin-2-yDimethylicarbamate (INT-
SP3) as a white sohid.

[0317] Step I To a 100-mml round-bottom flask purged and maintained with an inert
atmosphere of hydrogen was added a solution of INT-SP3 (520 mg, 0.92 mmol, 1 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 fltrate concentrated under vacuum
providing 420 mg {(96%) of  rert-butyl N-[{4-[{1(3S)-1-[(4~hydroxy-3-
methylbenzenejsulfonyHpyrrolidin-3-yHmethoxy [pyridin-2-ymethylicarbamate (INT-
SP4) as a white sohd.

{0318] The R-enantiomer of INT-S8P4 was generated from the analogous procedure
beginning with ferf-butyl (3R)-3-(hydroxymethyl)pyrrolidine-1-carboxylate. This provided
INT-RP4:

INT-RP4 =N

Scheme for Pyridinyl Dimer Product Synthesis:

Example 48; 3-f{4-{{{38)-1-§{4-{{(1&, 28)-4,6-Dichloro-2-{dimethylaming)-2, 3-dikydro-
I H-inden-1-yloxyj-3-methyibenzene)sulfonyifpyrrolidin-3-yifmethoxy jpyridin-2-
yhmethylj-1-§4-{{{{4-{{( 38}~ I-§{4-{{(18,25)-4,6-dichipro-2-(dimethyiamino}-2,3-diliydro-
JH-inden-I-ylloxyf-3-methyibenzenelsulfonyiipyrrolidin-3-yljmethoxypyridin-2-

vhmethyljcarbamoyiiamino}butvijurea
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Example 48

10319] Step A: To a 7-mL round-botiom flask was added phenol INT-8P4 (170 mg,
0.36 mmol, 1 equiv), aminoindanol INT-I8C (964 mg, 039 mmol, 1.1 equiv),
tetrahydrofuran (0.83 mi), and PPha (140.1 mg, 0.53 mmol, .50 equiv). Heating at 40 °C
in an ol bath DIAD {0.11 mL) was added dropwise with stirring over 15 min. The resulting
solution was stirred for 1 h at 40-45 °C in an oil bath. The residue was applied onio a silica
gel columm with ethyl acetate/petroleum ether (100%) providing 200 mg (80%; of reri-buty!
N-[{4-[1(3S)-1-[(4-][(15,28)-4. 6-dichloro-2-(dimethylamine)-2, 3~-dihydro- | H-inden-i -
yvloxy|-3-methyibenzenejsulfonyl|pyrrolidin-3-ylimethoxy |pyridin-2-yUmethylicarbamate
(INT-8P5) as a yellow oil.

{0320} Step B: To a 100-mL round-botiom flask was added INT-SP5 (200 mg, 0.28
mmol, 1 equivy, CH2Cl (13 mL), and trifluoroacetic acid (5 mL). The resulting solution
was stirred for 1 h at room temperature. The pH value of the solution was adjusted to 9.0~
10.0 with sodiom bicarbonate (100%) and the shury exiracted with 3 x 100 ml of ethyl
acetate. The organic layers were combined, dried over anhvdrous sodum sulfate, filtered,
and concentrated under vacuum. The residue was applied onto a silica gel column with
CH:Cly/methanol  (5:1)  providing 153 mg  (89%) of {(1525-1-14-{(3S)-3-({[2-
(ammomethyDpyndin-4d-vHoxy methvDpymrolidine-1 -sulfonyl |- 2-methylphenoxy }-4,6-

dichloro-N . N-dimethyl-2.3-dihydro-1 H-inden-2-amine (INT-SP6) as a white sohid.
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10321} Step €. To a 25-mL round-bottom flask was added amine INT-SP6 (153 mg,
0.25 mmol, 2.08 equiv), 1,4-diisocyanatobutane (17 mg, 0.12 mmol, 1 equiv), and NN-
dimethyiformamide (1.7 mL). The resulting solution was stirred for 1 h at 60 °C in an o1l
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% NHaOH) and CHON (85% CHCN up t0 0% 1in 8

~ o

nun); Detector, UV 254 nm.

Example 48: 3-f{4-{{{38}- I-§{4-{{(15,25)-4,6-Dichloro-2-{dimethyloming}- 2, 3-dilydro-
I H-inden-1-yifoxyj-3-methylbenzenelsulfonylipyrrolidin-3-yifmethoxy jpyridin-2-
yimethylf-1-f4-{f{{4-F1(38}-1-{{4-F]{ 18, 28)-4, 6-dichioro-2-{dimethylamino}-2, 3-diliydro-
I H-inden- 1-ylloxyf-3-methylbenzenesulfonylipyrrolidivn-3-ylfmethoxyfpyridin- 2~
vhmethyljcarbamoyljanino)butylfurea.

[00207]  Steps A-C provided 62.3 mg (38%) of the title compound as a white solid. MS
(m/zy. 1351 IMHH]. TH NMR (Methanol-d4, 300 MHz) 6 8.15 (d. J= 5.9 Hz, 2H), 7.77 -
7.60 (m, 4H), 749 — 734 {m, 4H}, 7.06 (d, /= 1.1 Hz, 2H), 6.82 (d, /= 2.5 Hz, 2H), 6.67
(dd,/=59,25Hz 2H). 593 (d, J=62Hz 2H), 429 (s, 4H)}, 4.00 (5, 2H), 388 (dd, J =
94, 60Hz 2H), 373 (¢ J=87Hz 2H), 350329 (m, 10H). 3.28 - 3.10 (m, 6H), 2.87
(dd, J=16.4,7.7 Hz, 1H), 2.58 (5, 4H), 2.29 (s, 11H), 2.16 (5, 6H), 1.49 (5, 4H).
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Exampie 43

Example 49 3-/(4-f{{IR}-1-{{4-{{(15,18)-4,6-Dichioro-2-{dimethylamino}-2,3-dilyydro-
I H~inden-I-pifoxy]-3-methyibenzenelsulfonylipyreolidin-3-yijmethoxyjpyridin-2-
yibnethyll-1-{4-(f{{4-[[(3R)- 1-{{4-[{( 15, 28}-4, 6-dichloro-2-{dimethylmmino)-2,3-diliydro-
I H-inden-1-yloxyj-3-methyibenzene)sulfonyifpyrrolidin-3-yifmethoxy jpyridin-2-
yhmethyljcarbamoylfamino}butyifurea. Beginning with R-enantiomer INT-RP4 and
INT-I8B,

[0322] Steps A-C provided 54.3 mg (31%) of the title compound as a white solid. MS
(m/zy: 1351 {M+H]" 'HNMR (Methanol-d4, 300 MHz) 8§ 8.18 (d, I=5.9Hz, 1H). 7.77 -

3]
oy
351
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7.61 (m, 2H), 7.49 - 7.33 {m, 2H), 7.04 (d, J = 1.1 Hz, 1H). 6.83 (d. J = 2.4 Hz. 1H), 6.71
(dd, 7=5.9,2.5 Hz, 1H), 5.92(d, J= 5.8 Hz, 1H), 4.56 (s, SH), 4.30 (s, 2H). 3.96 - 3.73 {m,
2H), 3.51 —3.32 (m, 3H) 3.27 - 3.08 (m, SH), 2.87 (dd, J = 16.6, 7.7 Hz. 1H). 2.30 (s, TH),
2.63 ~2.52 (m, 1H), 2.19 (s, 4H), 2.00 (d, J = 7.9 Hz, 2H), 1.67 (dd, ] = 13.2, 7.1 Hz, 1H),
1.50 (s, 4H0), 1.30 (d, J = 25.9 Hz, 6H), 0.86 (d, J = 6.2 Hz, 2H).

Scheme for Cyano-containing Pyridinyl Bimer Product Synthesis:

Example 88: 3-{{4-{{{38}-1-{{4-{{(18,25}-6-Chioro-4-cyano-2-{dimethylamino}-2,3-
dilyydro-1 H-inden- I-ylfoxyj-3-methytbenzenelsulfonylipyrrofidin-3-yljmethoxyfpyridin-
2-vihnethyif- 1-f4-([{{4-[{{38)- I-§{4-f{{ 1.8, 28)-6-Chloro-d-cyano-2-(dimethylamino)-2,3-
difiydro-1 H-inden- I-yifoxy{-3-methylhenzenelsuifonylipyrrolidin-3-yvijmethoxyfpyridin-
2-ymethyljcarbamoyljomina}butyljurea
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Exampte 50

{0323} Step A. To a 7-mL round-bottom flask was added phenol INT-8P4 (250 mg,
0.52 mmol, 1 equiv), aminomdanol INT-I8B (167.36 mg, 0.58 mmol, 1.1 equiv},
tetrahydrofuran (1.22 mb.), and PPhs (206.2 mg, 0.79 nuvol, 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 1 h at 40-45 °C mn 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 rerf-buivl N-{(4-[[(35)-1-{{4-][(15,28)-4-bromo-6-chloro-
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2-{dimethylamino)-2,3-dihy dro-1 H-inden-1-yljoxy |-3-methvibenzenejsulfonyijpyrrolidin-
3-viimethoxy |pyrdin-2-yDmethyljcarbamate (INT-SP7) as a white sohd.

[0324] Step B: To a 50-ml round-bottorn flask purged and maintained with an nert
atmosphere of nitrogen was added bromoaminocindanol INT-8P7 (300 mg, 0 40 mmol, 1
equivy, Zn{CN): (28.16 mg, 0.24 mmol, 0.60 equiv), NMP (5 mL), and Pd{PPhs )4 (46.22
mg, 0.04 mrmol, 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 ethvl acetate. The
organic fayers 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 ferr-
butvl  N-[(4-{{(38)-1-{(4-[](15.25)-6-chloro-d-cyano-2-(dimethylamino)-2, 3-dihvdro-14-
inden-1-yijoxy|-3-methyvlbenzeneg)sulfonyiipyrrolidin-3-viimethoxyipyridin-2-
yhmethylicarbamate (INT-SP8) as a white solid, used without further punification in Step
C.

{0325] Step € To a 100-mL round-bottom flask was added INT-SP8 (220 mg, 0.32
mmol, 1 equiv) and 3:1 CH2ClzTFA (20 ml.). The resulting solution was stirred for 1 h at
roora temperature. The pH value of the solution was adjusted to 9.0-10.0 with sodium
bicarbonate and extracted with 3 x 100 mb of ethyl acetate. The organic layers were
combined, dried over anhvdrous sodium sulfate, filiered, and concentrated under vacuum.
The residue was applied onto a silica gel column with CHxClo/methanol (5:1) providing 187
mg {crude) of (15283 1-[4-1(35)-3~({ [ 2-(aminomethy Dpynidin-4-
vijoxy fmethy Dpyrrolidine-1-sulfonyi]-2-methyiphenoxy |-6-chloro-2-{dimethylamino)-2,3-
dihydro-1#H-indene-4-carbonitrile (INT-SP9) as a white solid.

[0326] Step B: To a 7-mL round-bottom tlask was added amune INT-8P9 (187 mg, 0.31
mmol, 2.22 equiv), VN N-dimethyiformamide (2.1 mL), and 1,4-diisocvanatobutane (19.8 mg,
(.14 mmol, 1 equiv). The resulting solution was stirred for 1 h at 60 °C m an o1l bath. The
solids were filtered out. The crude product was purnfied by preparative HPLC with the
tollowing conditions: Coluron, XBridge C18 OBD Preparative Coluron, 19%250 nun, 5 um;
mobile phase, water (0.05% NHsOH) and CHsON (55% CH3ON up to 57% in & min);
Detector, UV 254 nom.

Example 50; 3-f{4-{{(35)-1-{(4-1]( 18, 28}-6-Clloro-d-cyano-2-{dimethylamino)-2,3-
diliydro-1 H-inden- [-yifoxy{-3-methylbenzeneisulfonvifpvrrolidin-3-vijmethoxy fpyridin-
2-yipmmethylf- I-f4-{f {{4-f ] 38}~ 1-{{4-[ (15, 28} 6-cliloro-d-cyano-2-{dimethylomino}-2,3-
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diliydro-1 H-inden- [-ytfoxyj-3-methyibenzenesulfonyiipyrrofidin-3-yifmethoxyjpyridin-
2-vEmethyijcarbamayifamino)butpijurea.

[0327] Steps A-D provided 64.5 mg (34%) of the utle compound as a white solid. MS
(m/zy. 1333 [M+H]". 'H NMR (Methanol-d4, 300 MH2) 8 8.16 (d, 7= 5.7 Hz, 2H), 7.77 -~
7.61 (m, 6H), 7.52 ~ 7.36 {m, 4H}, 6.82 (4, /=23 Hz, 2H), 6.73 - 6.64 (m, 2H), 595 {(d, J
= 6.0 Hz, 2H), 4.29 (5, 4H), 388 (dd, J =95, 6.0 Hz, 2H), 3.74 (dd, J =95, 7.7 Hz, ZH),
361 =328 (m, TH), 328 - 297 (m, 11H), 257 (dt. J=14.1, 7.0 Hz, 2H), 2.30 (s, 12H),
218 (s, 6H), 210~ 1.92 (m, 2ZH}, 1.68{dq, /= 14.0, 7.2 Hz, 2H}, 1.55 ~ 1 44 (m, 4H).
Example 81; 3-f{4-{{(GR}-1-f{4-[{{15,28}-6-Chloro-d-cyano-2-{dimethylamine}-2,3-
diliydro-1 H-inden-I-yijoxyf-3-methytbenzenelsulfonyljpyrrolidin-3-yljmethoxyfpyridin-
2-yhimethylf- I 4-{f{{4- (IR )= I-{ {4-f{( 15, 28)-6-chloro-4-cyano-2-{dimethylaming}-2,3-
dibydro-1 H-inden- I-ylloxy]-3-methylbenzenelsulfonylipyreolidin-3-ylifmethoxy fpyridin-
2-yipmethyljcarbamoyijamino)butyljurea

Exampie §1

{0328] Beginning with Z-enantiomer INT-RP4 and INT-I8B, Steps A-D provided 39.6
mg {37%) of the title compound as a white solid. MS (m/Zz) 1333 [M+H]" 'H NMR
(DMSO-d6, 400 MH2) 8 8.23 (d, /=56 Hz, 2H), 799 (d, J = 1.9 Hz, 2H), 7.70 - 7.60 (m,
4H), 7.58 = 7.49 (1, 4H), 6.76 — 6.66 (m, 4H), 632 (1, /=58 Hz, 2H), 6.09 . /=56 Hz,
2H), 5.93(d, J=54Hz 2H) 4.18(d, J=5.7Hz, 4H), 3 80 (ddd, /=32.6,9.6, 6.8 Hz, 4H)},
3.52(dd,J=7.7, 58Hz 2H), 3.36 - 2.93 {m, 16H}, 2.49 (5, 2H), 2.16(d, /= 11.9 Hz, 18H]},
191 (dt, /=131, 6.6 Hz, 2H), 1.38 (dg, J=14.2, 7.4 Hz, 2H), 138 - 1.29 (m, 4H).

Scheme for Hydroxyethylpyrrolidine Linker Synthesis:
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{0329] Step A: To a 100-mL round-bottom flask was added fers-butyl {35)-3-

aminopyrrolidine-1-carboxylate (2.5 g, 13.42 mmol, 1 equiv), CH2Clz (20 mb), and sulfonyl
chioride INT-L3 {where R! = m-methyl, 4.72 g, 15.90 mmol, 3 equiv). The resulting solution
was stirred overnight at room temperature. The resulting mixture was concenirated under
vacuum. The residue was applied onto a silica gel column with ethvl acetate/petrolenm ether
(1/100-100/1)  providing 3.0 g (50%) of rert-butyl  (35)-3-[{4-(benzyloxy}-3-
methylbenrene|sulfonamido]pyrrolidine-1-~carboxylate (INT-SE1) as a vellow oil.

{0330] Step B: To a 100-mL round-bottom flask was added sulfonamide INT-SE1 (3.0

g

&0

6.72 mmol, 1 equiv), CH2Cl (15 mL}, and trifluorcacetic acid (5 mL). The resulting
solution was stitred for 1.5 h at room temperature. The pH value of the solution was adjusted
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 sihica gel coluron with CHaCl/moethanol (10:1) providing 2.1 g (90%) of
4-{benzyloxy }-3-methy -N-{(38)-pyrrolidin-3-vl]benzene-1-sulfonanmide (INT-SE2) as an
off-white solid.

[0331] Step € To a 100-mL round-botiom flask was added amine INT-8E2 {(2.41 g,
6.96 mmol, 1 equav), CH3CN (20 mbL), potassium carbonate (2.5 g, 18.09 mmol, 3 equiv),

and 1-{2-{2-azidoethoxyjethoxy jsulfonyl-4-methvibenzene (1.9 g, 6.66 mmwol, 1.1 equiv}.
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The resulting shurry 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 vacuurn. The residue
was applied onto a silica gel column with ethvl acetate/petroleum ether (1:100-100:1}
providing 2.4 2 {75%) of N-{(38}-1-{2-(2-azidoethoxy Jethyl|pyrrolidin-3-y1j-4-(benzyioxy -
3-methylbenzene-1-sulfonamide (INT-SE3) as a vellow oil.

[0332] Step B: To a 100~-mL round-bottom flask purged and maintained with an nert
atmosphere of hydrogen was added azide INT-SE3 (1.0 g, 2.18 mumol, 1 equiv), ethyl acetate
(5 mL}, methano! {5 mL)}, and 10% palladium on carbon (800 mg). The resulting slurry was
stirred for 2 h at room temperature. The solids were filtered out. The residue was applied
oo a stlica gel colunmm with CH2Cly/methanol (8:1) providing 420 mg (56%) of N-[{35)-1-
{2-(2-aminoethoxy jethyl]pyvrrolidin-3-y1j-4-hydroxy -3-methyibenzene- 1 -sulfonamide
{(INT-SE4) as an off-while solid.

[0333] Step B To a 25-mL round-bottom flask was added amine INT-SE4 (400 mg,
1.16 mmol, 1 equiv), methanol (5 mL), triethviamine (24 mg. 0.24 mmol, 0.20 equiv), and
ethyl 2,2, 2-trifluoroacetale (653 mg, 4.60 mmol, 4 equiv). The resulting sohution was stirred
for 1.5 h at room teroperature.  The resulting slurty was diluted with water and extracted
with 3 x 100 mL of ethyl acetate. The organic layers were combined, dried over anhvdrous
sodium sulfate, filtered, and concentrated under vacoum. The residue was applied onto a
stlica gel column with CH2Cly/methanol (10:1) providing 400 mg (78%;) of 2,2, 2-inifluoro-
N-(2-]2-](38)-3-[{4-hydroxy-3-methyibenzene)sulfonamidojpyrrolidin- 1 -
vijethoxyjethvbacetamide (INT-SES5) as a vellow oil.

{0334} The R-enantiomer of INT-SES was generated from the analogous procedure

beginning with ferf-butyl (3R)-3-amunopyrrolidine- i ~carboxylate. This provided INT-RES:

INT-RES

Scheme for Hydroxyethylpyrrolidine Dimer Product Synthesis:
Example 82: 3-{2-f2-{(38}-3-{{4-{{{15,28)-4,6-Dichioro-2-{dimethylamino)-2,3-diliydro-
I H-inden-1-yljoxyj-3-methyibenzene} sulfonamidojpyrrolidin- i -vijethoxyjethyl}- 1-{4-

1
ot
<3
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(2= 2-f{38}-3-{{4-f{(I8,25}-4, 6~dichloro-2-{dimethviaminoi-2,3-diliydro- I H-inden- I-
vijoxyi-3-methytbenzene)sulfonamidofpyrrofidin- i -yijethoxy] ethyi}

carbamoylfaminolbutylurea
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Example 52

N

[0335] Step A: To a 7-ml round-bottom flask was added aminoindano! INT-I8C (92.4
mg, 0.38 mmol, 1.1 equiv}, tetrahydrofuran {1 mL), phenol INT-SES5 (150 mg, 0.34 nmimol,
1 equiv), and PPha (178.9 mg, 0.68 mmol, 2 equiv). Heating at 40 °C n an oil bath DIAD
{(103.4 mg, 0.51 mmol, 1.5 equiv) was added dropwise with siirring over 15 min. The
resulting slurry was stirred for | h at 40-45 °C 1 an o1l bath. The residue was applied onto
a stlica gel column with CH:Cly/methanol (10:1) providing 200 mg (88%) of N-(2-[2-{(3S)-
3-{(d-1[(15,28)-4,6-dichloro-2-(dimethylamino)-2,3-dihv dro-1 H-inden-1 -yl joxy |-3~
methyibenzene)sulfonamido]pyvrrolidin-1-yljethoxylethy1}-2,2 2-influorcacetamide  (INT-
SE6) as ayellow oil.

[0336] Step B: To a 25-mL round-bottom flask was added INT-SE6 (200 mg, (.30
mmol, 1 equiv), methanol {8 mL), and sodium hydroxide (3 Mauyp, 1 mL). The resulting
solution was stirred for 1.5 h at 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 CHaClz/moethanol (8:1) providing 100 mg (58%) of N-[(35)-1-

sqel
; : o ci
P 4 Mo, HoH e ﬁ \?”\wm
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{2-(2-aminoethoxy yethylipyrrolidin-3-y1}-4-{{{15.25}-4,6-dichioro-2-(dimethylamino)-2,3-
dihydro-1H-inden-1-yljoxv}-3-methylbenzene-1-sulfonamide (INT-SE7) as a vellow oil.
[0337] Step €. To a 25-mL round-bottom flask was added amine INT-SE7 (1060 mg,
0.17 mmol, 1 equiv), N N-dimethyiformamide (I mL), and 1,4-ditsocvanatobutane (0.0945
mb, 0.45 equiv). The resulting sohution 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 Columm, 19%150 mum, Sumy mobile phase, water {0.053% TFA)Y and CH:CN
{24.0% CH:CN up 10 40.0% in 8 mun}; Detector, UV 220nm.

Example 52: 3-(2-f2-f(385}-3-f{4-}{{ 18, 28}~4,6-Dickiloro-2~{dimethylanine}-2,3-dilsydro-
I H-inden-1-yijoxy - 3-methyibenzene} sulfonamidofpyrrolidin-1-yijethoxyjethy - -(4-
H2-f2-J{38}=-3-F{4-§{{ 1%, 28}-4 t-dichloro-I-{dimethylamino)-2, 3-diftydro- | H-inden- -
ylaxyl-3-methylbenzene)sulfonamidolpyrrolidin- 1-yllethoxy] ethyl
carbamoyljasinefbutyfurea.

{0338] Steps A-C provided 42.1 mg (19%) of the title compound as a colorless viscous
oil. MS (m/z) 1283.7 [M+H]" 'H NMR (Methanol-d4, 400 MHz) § 7.88 — 7.82 (m, 2H),
7.79 (s, 2H}, 7.56 — 748 (m, 4H), 7.06 (d. J = 1.3 Hz, 2H), 6 .55 (d, J= 6.7 Hz, 2H), 4 48 {q.
J=82Hz 2H), 409 -3.59 (m, 13H), 3.54 (1, /=53 Hz, 4H), 3.50 - 3.35 (m, 8H), 3.33 (s,
3H}, 3.13 (m. 6H). 3.04 (5. 12H), 2.32 (m, 8H), 2.09 ~ 1.88 (m, 2H}, 1.50 (s, 4H).

Example 83. 3-(2-f2-f{3R}-3-f{4-f{(18,25)-4,6-Dichloro-2-{dimethylaming)-2,3-dikydro-
1 H-inden-1-pljoxyf-3-methyihenzenejsulfonamidojpyrrofidin-I-yifethoxy jethyl}- 1-{4-
(2= 2-f{3R}-3=f{4={{{ 15, 25)-4, 6-dickioro-2-{dimeihyiamino}-2,3-diltydro- 1 H-inden-i-
vijoxyi-3-methyibenzenelsulfonamidolpyrrofidin-i-

yifethoxyfethylcarbamoyijaminojlutylurea

N i IS:NG"T/\N 0 i Y 4
o \’2 & L TN \/’\E EW \r N
Gl o

Example 53

[0339] Beginning with R-enantiomer INT-RE3 and INT-I8C, Steps A-C provided 19.4
mg (21%) of the title compound as a white solid. MS (m/z); 1283.6 [M+H]". 'H NMR
(DMSO-6, 300 MHz) § 7.68 — 7.45 (m, 10H), 7.12(d, /= 1.8 Hz, 2H). 5.98 - 5.81 (m, 4H),
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5.73 (1, J = 5.6 Hz, 2H), 3.54 (s, 2H), 3.48 - 3.21 (m, 10H), 3.16 — 2.99 (m, 6H), 2.94 - 2.74
(m, 6H), 2.56 (s, 2H), 2.39 (s, SH). 2.16 (d, J = 6.0 He, 19H). 1.80 (s. 2H), 1.40(d..J = 7.8
Hz, 2H), 1.29 — 1.15 (m, 8H).

Scheme for Cyano-containing Hydroxyethylpyrrolidine Dimer Product Synthesis:
Example 84: 3-(2-f2-f{385}-3-f{4-{{{18,28}-6-Chioro-d-cyano-2-~{dimethylaminoe}~2,3-
diliydro-1H-inden- I-yijoxyj-3-methyibenzenelsulfonamido fpyrrolidin-1-yifethoxy]
etlylhe I={duf[(2-f 2-f{35}=3=f{ 4-{{{ 15, 28}-6~Cltborp-4-cyano-2-{dimethylamingj-2,3-
dilyydro-1 H-inden- I-ylfoxyj-3-methylbenzene)sulfonamido] pyrrolidin-1-
yifethoxyfethylcarbamoyijaminojlutylurea
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{0340] Step A: To a &mb round-bottom flask was added aminoindanol INT-ISB
(181.84 mg, 0.63 mmol, 1.1 equiv), tetrahvdrofuran {1 mL}, phenol INT-SES (250 mg, 0.57
mmol, 1 equiv), and PPhs (298.1 mg, 1.14 mmol, 2 equiv). Heating at 40 °C i an o1l bath
DIAD (172.4 mg, 0.85 mamol, 1.5 equiv) was added dropwise with stirning over 15 min. The
resulting solution was stirred for 1 h at 40-45 °C in an oil bath. The residue was applied
onto a silica gel column with CHoClz/methanol (10:1) providing 200 mg (49%) of N-(2-[2-
[(38)-3-[(4-1[{15,28)-4~bromo-6-chloro-2-(dimethvlamino)-2, 3-dihy dro- 1 H-inden- i -

vijoxy}-3-methylbenzene)sulfonamido] pyrrolidin-1-vijethoxylethy}-2.2,2-

triffuoroacetamide INT-SEB} as an off-white solid.
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{0341} Step B: To a 25-mL round-bottom flask purged and mainiained with an inert
atmosphere of nitrogen was added bromoaminoindanol INT-SE8 (200 mg, (.28 mmol, |
equiv), NMP (2 mL), Zn{CN) (19.72 mg, 0.60 equiv), and Pd(PPhs)s (32.5 mg, 0.03 mmmol,
(.10 equiv). The resulting solution was stirred overnight at 95 °C. The resulting slurry was
cooled to room temperature, diluted with waler, and extracted with 3 x 50 mL of ethyl
acetate. The organic layers were combined, dried over anhyvdrous sodium sulfate, filtered,
and concentrated. The residue was applied onto a silica gel colunmn with CHzC/methanol
(251 providing 130 mg (81%) of N-(2-{2-[{35)-3-|(4-}{{(18,28-6-chloro-d-cyano-2-
(dimethylaming)-2,3-dithydro-1 H-inden-1-y1loxy}-3-methylbenzene)
sulfonanudolpyrrolidin-1-yHethoxy lethv1}-2,2, 2-trifluoroacetanude (INT-SED) as a vellow
oil.

[0342] Step € To a 50-mL round-bottom flask was added INT-SE9 (150 mg, (.23
mmol, 1 equiv), methano!l (5 mL), and sodium hydroxide (3 M agueous, 1 mL). The
resulting solution was stitred for 1.5 h at room temperature. The resulting nuxture was
concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate (100%) providing 60 mg (47%) of N-[{35})-1-2-(2-aminoethoxyYethyilpyrrolidin-3-
yi}-4-[[{18,25)-6~-chloro-4-cy ano-2-{dimethviamino)-2 3-dihvdro-1 F-inden-1-vljoxyi-3-
methyibenzene-1-sulfonamide (INT-SE10} as a vellow oil.

[0343] Step B To a 25-mL round-botiom flask was added amine INT-SE10 (60 mg,
0. 11 manol, 1 equivy, N, N-dimethyHormamide (1 mL), and 1 4-dnsocyanatobutane (0.00672
mb). The resulting solution was stitred for 1 h at 60 °C. The crude product was punified by
preparative HPLC with the following conditions: Column, XBridge Preparative C18 OBD
Column, 19%150 mum, 5 um: mobile phase, water (0.05% NHiOH) and CH:CN {(40.0%
CH:CN up to 77.0% 1n 7 mun); Detector, UV 254/220nm.

Example 54:; 3-(2-f2-{{3X}-3-{{4-{{{ 18, 28}-6-Chioro-4-cyano-2-{dimethylaming}-2,3-
diliydro-1 H-inden- I-yifoxyf-3-methyibenzeneisulfonamidofpyrrofidin-i-yijethoxyj
ethydhe I d-J{{ 2§ 2-f{ 38} 3-{{4-f{{158,28}-6-cliloro-d-cyano- 2-{dimethylamina)-2,3-
dibiydro-1H-inden- [-ylfoxyj-3-methyibenzenelsulfonamidof pyrrofidin-I-
vifethoxyfethylcarbamoyijaminofbutyDurea.

[00208] Steps A-D provided 9.8 mg (7%) of the title cornpound as a white solid. MS
(mzy 12654 [MHHT. TH NMR (Methanol-d4. 400 MHz) 8 7.79 — 7.74 (m, 4H), 7.72 -
7.68 (m, 2H). 7.48 (d, /=87 Hz. 2H). 7.41 (d. J=1.2 Hz, 2H), 6.00 {(d, J= 6.1 Hz, 2H),
4.60 (s, SH). 3.76 (s, 2H), 3.66 — 3.49 (m, 6H), 3.49 — 3.39 (m, 5H), 3.37 (d, J = 8.0 Hz,
THY, 332 -321(m, 4H), 3.15-3.03 (m, 6H), 283 -2.74 (m, 2H), 2.63 (1, /=161 Hz,
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8H), 2.41 (m, 2H), 2.35 (s, 12H), 2.26 (s, 6H), 2.11 — 1.96 {m, 2H}, 1.58 (m, 2H), 1.52 -
P44 (m, 4H).

difiydro-1 H-inden- I-vifoxyf-3-methylbenzenelsulfonamidofpyrrofidin- I-vijethoxyjethyf)-
= (2=f 2- {3 R}-3-{(4-{{{ 1 8,25)}-6-chioro-4-cvano-2-{dimetliylamine}-2,3-difvydro- 1 H-
inden-1-yljoxy}-3-methyibenzenejsulfonanidolpyrrolidin-1-
vijethoxylethylcarbamoyljaminofbutyfiurea
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Exampie 55

{0344} Beginning with R-enantiomer INT-RES and INT-I8B, Steps A-D provided 30.3
mg (27%;) of the title compound as a white solid. MS (m/7z). 1263 [M+H]". 'H NMR
(DMSO-d6, 400 MHz) § 8.00 (d. J = 1.9 Hz, 2H), 7.69 — 7.58 (m, 6H), 7.57 — 7.47 (m, 4H),
5.92(dd,.J=295,5.7 He, 4H), 5.76 (1. J= 5.6 Hz, 2H), 3.58 — 3.45 (m, 5H), 338 (1, /= 6.2
Hz, 4H), 3.31 — 3.18 (m, 8H), 3.12 ~ 2.87 (m, 13H), 2.59 (s, 2H), 2.42 (s, 5H), 2.18 (4, J =
10.9 Hz, 18H), 1.83 ¢, .= 10.5 Hz, 2H), 143 {5, 2H)}, 1.32 - 1.19 {m, SH}.

Scheme for Synthesis of Triazole-type Linker Compounds
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Step F

was added 2-[2-(2-

triethylamine (5.37 g, 53.07 mmol, 3 equiv), and INT-L3 (R =H, 5 ¢, 17.7 mmol, I equiv).
The resulting solution was stirred overni ght. The reaction was then quenched by the addition
of 50 mL of water and extracted with 3 x 50 mbL of ethyl acetate. The organic lavers were
combined, dried over anhvdrous sodium sulfate, filtered, and concentrated under vacuum
The residue was applied onto a silica gel column with CH2Cly/methanol (0-55%) providing
6.4 (92%) of 2-2-(2-][4-(benzyloxybenzeneisulfonamidolethoxyyethoxy Jethan-1-0}
(INT-T1) as a whaie solid.

10346] Step B: To a 250-mbL round-botiom flask was added INT-T1 (6.4 g, 16.2 mumol,
I equvy, CHoCl: {50 ml), triethylamine (3.3 g, 32.6 mmol, 2 equiv), and p-TsCl (4.6 g,
The reaction was

The

24.13 muool, 1.5 equiv). The resulting solution was stirred overnight.

quenched by the addition of 50 mL of water and extracted with 3 x 50 mL of CHo(Clo.
organic layers were combined, dried over anhvdrous sodium sulfate, filtered, and
concentrated under vacoum.  The residue was applied onto a silica

(93%) of 2-[2-2-[{4-

gel columm with

petroleumn  ether/ethyvl acetate (0-30%) providing 83 g

[S>]
[
5]
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{(benzyloxyYbenzene]sulfonamidojethoxy Jethoxy jethyl 4-methylbenzene-1-sutfonate (INT-
T2) as a white sohd.

{03471 Step C: To a 250-mL round-bottom flask was added INT-T2 (8.3 g, 151 mmol,
1 equiv), N N-dimethylformamide (20 mbL), and NaN3 (1.47 g, 22.6 mmol, 1.5 equiv). The
resulting slurry was stirred for 5 h at 90 °C. The reaction was then quenched by the addition
of 50 wmL of water and extracted with 3 x 50 mL of ethyi acetate. The orgamic 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 ¢ g {94%) of 2-[2-{2-azidoethoxyethoxv]-8-[4-(benzyvloxy)phenyliethane-1 -
sulfonanudo (INT-13) as a white solid.

{0348] Step B To a 100-mL round-bottom flask was added INT-T3 (6.6 g, 1570 mmol,
1 equiv} and CH2Clz (20 mL), followed by the addition of BBr;{11.8 g, 47.1 mmol 3 equiv)
dropwise with stirning at ~-60 °C. The resulting solution was stured for 30 man at ~60 °C.
The reaction was then carefully quenched by the addition of 50 mbL of water/ice. The
resulting solution was extracied 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 colurm with petroleur ether/ethyl acetate (0-50%)
providing 5 g {crude} of 2-[2-(Z-azidoethoxy)ethoxy|-5-{4-hydroxyphenyljethane-1-
sulfonamido (INT-T4) as a yellow oil.

{0349] Step E: To a 7-mL round-botiom flask was added INT-T4 {100 mg, 0.30 mmol,
I equiv), N N-dimethvHormanude (2 mb.). 2.2, 2-tnfluoro-N-(prop-2-yn-1-yDacetamide (55
mg, 0.36 mmol, 1.2 equiv), sodium ascorbate {11.97 mg), and CuSCs5H20 (7.54 mg}. The
resulting sharry was stirvred for 3 h at room temperature. The resulting solution was diluted
with 20 mL of ethvl acetate and quenched by the addition of 20 mL of water. The resulting
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 anhvdrous sodium sulfate, filiered, and
concentrated under vacuum.  The residue was applied onto a silica gel coluron with
petroleum sthet/ethyi acetate (100%) providing 80 mg (559%) of 2.2, 2-trifluoro-N-{] 1-]2-(2-
[2-[(4-hydroxyvbenzene)sulfonamidojethoxv jethoxy yethvl]-14-1,2 3-triazol-4-
vijmethyljacetamide (INT-T5) as a coloriess oil.

[0330] Step . To a 25-mL round-bottom flask was added aminoindanol INT-[&F (693
mg, 1.73 mmol, 1 equiv), phenol INT-T5 (1.0 g, 2.08 mmol, 1.2 equiv), PPhs (682 mg, 2.60
mmol, 1.51 equiv), and THF (4 mL} Heating at 40 °C in an oil bath DIAD (526 mg, 2.60

mmol, 1.51 equiv) was added n portions over 20 mun. The resulting solution was stirred for
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T hat40°Cinan ot bath. The resulting slurry was concentrated under vacuum. The residue
was applied onto a silica gel columm with petroleum ether/ethy] acetate (100%) providing
20 g (orudey of  fert-butyl  N-[(BR-1-[(18,25)-4,6-dichloro-1-[4-(]2-]2-(2-]4~
{(rifluoroacetamido) methyl]-1H-1,2 3-triazol-1-
vljethoxy Jethoxy {ethyljsulfamovDphenoxy -2, 3-dihy dro-1 H-inden-2-vijpiperidin-3-
yljcarbamate (INT-T6) as a vellow oil.

[0351] Step &1 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 shury
was stirred for 2 h at 60 °C in an oil bath. The resulting mixfure was concentrated under
vacuum. The resulting solution was extracted with 3 x 100 mL of ethyl acetate. The organic
favers were combined, washed with 1 x 100 mL of brine, dried over anhvdrous sodium
sulfate, filtered, and concentrated under vacuum. The residue was applied onto a silica gel
column with CHeClr/methanol (10:1) providing 1.06 g (60%) of fert-butyl N-[(3R)-1-
{1828 1-(4-}| 2-(2-]2-{4-{aminomethy]}-1H-1,2 3-triazol-1-

vlethoxy jethoxy Jethyl|sulfamoyljphenoxy}-4,6-dichloro-2,3-dihy dro-1 H-inden-2-
vipiperidin-3-vijcarbamate as an off-white solid.

Scheme for the Synthesis of Triazole-type Dimer Products:

Example 86: I-(f 1§ 2-{2-f2-§(4-{{(15,28}-2=f{3 R}-3-Aminopiperidin- [-ylj-4 6-dichloro-
2,3-dilkydro-1H-inden-1-yijoxyfbenzene) sulfonamidojethoxyjethoxyjethyif-1 H-1,2,3-
trigrob-d-yifniethyl}-3-{d- ({1~ 2~ 2~ 2 f{4-F]{ 15, 28} 2- [ SR}~ 3-aminopiperidin- §-yi]-4,6-
dichioro-2,3-diliydro- 1 H-inden-I-yijoxyjbenzenelsulfonamidofethoxyjethoxy} ethylf-1H-

1,2, 3-trigzoi-4-vifmethylicarbamoyifaminofbuiviurea
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Example 56

{0352} Step A: To a 7-mL round-botiom flask was added amine INT-T7 {400 mg, 0.52
mmol, 1 equiv), DMF (3 mL), and 1,4-diisocyanatobutane (29 mg, 0.21 momol, 0.4 equiv).
The resulting solution was stirred for 2 b at 60 °C in an oil bath. The resulting solution was
diluted with 50 mbL 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 mbL of brine, dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied
onto a silica gel column with CHaClo/methanol (10:1) providing 320 mg (37%;) of rert-butvl
N-{GR~-1-[(AS.28)-1-(4- [ 2-2-[2-[4-(HA- - 2-2-2- (A (1 5.25)-2-{ (BR)-3-{ [ rert-
butoxy jcarbonvljaminolpiperidin-1-vl}-4,6-dichloro-2,3~-dihvdro- L H-inden- 1 -
vijoxylbenzenesulfonamidojethoxy jethoxy)ethyli-14-1.2 3-triazol-4-
yvi{methycarbamoyljamino] butyhcarbamovijaminojmethyi}-15-1,2, 3-triazol-1-
yljethoxy jethoxy yethylsulfamoviiphenoxy)-4,6-dichloro-2, 3 -dihy dro- 1 H-inden-2-
vlpiperidin-3-yljcarbamate (INT-T8) as a brown sohd.

{0353} Step B: To a25-mk round-bottom flask was added INT-T& (320 mg, .19 mmol,
I equivy and 20% TFA in CHzCh (10 mL). The resulting solution was stirred for 1 h at
room temperature. The resulting solution was diluted with 20 mb of CH2Ch. The pH value
of the solution was adjusted to 9-10 with saturated sodivm bicarbonate and exiracted with 3
x 100 mL of ethyl acetate. The organic layers were combined, washed with 1 x 100 mL of

brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacoum. The
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crude product was purnified by preparative HPLC with the following conditions: Column,
XBridge C18 OBD Preparative Column, 19%250 mm, § uwm; mobile phase, water {0.05%
TFA) and CH3CN (2R.0% CHCN up to 52.0% in 8 mun); Detector, UV 254 nm.

Example 86; I-(f1-f2-{2-]2-§{4-{{{18,28)-2-{ (3R }-3-Aminopiperidin- I-yt{-4,6-dichloro-
2,3-dilkydro-1H-inden-1-yijoxyfbenzene) sulfonamidojethoxyjethoxyjethyif-1 H-1,2,3-
trivzol-d-yimethyl}-3-(4-JJ {1 -f 2-{ 2§ 2 f{4-FJ{ 15, 28} 2 {{ IR} 3-cxmminoppiperidin- I -yij-4,6-
dichioro-2,3-diliydro- 1 H-inden-I-yijoxyjbenzenelsulfonamidofethoxyjethoxy} ethylf-1H-
1,2, 3-triqzoi-4-viimethviicarbamoylfaminofbutviurea

100209]  Steps A and B provided 137.6 mg (49%) of the title compound as an off-white
solid. MS (m/z) 1477 [M+H]". "H NMR (Methanol-d4, 300 MHz) § 7.90 — 7.79 (m, 6H),
7.44{d, J=17Hz 2H) 731 -721 (m, 4H), 711 - 7.04 (m, ZH), 6.31 {d, /=60 Hz,
2H), 451 (1, /=49 Hz, 4H), 431 {5, 4H), 4 03 {d, /= 6.8 Hz, ZH), 3.83 {1, /= 5.0 Hz,
4H), 3.59 - 336 (m, I18H), 3.22 - 2.98 (m, 12H), 2.87 {dt, ./ =20.0, 10.8 Hz, 4H), 2.00 {5,
2H), 1.83 (s, 1H), 1.63(d, /=102 Hz, 2H), 1.43 (s, 4H).

Scheme for Synthesis of Protected Galactaric Acid

MeQ, OMe
gHooH 9 OH OH O Pas
HO : " OH 2504 MeQ - A ome camphorsulfonic acid
O OH OH MeOH, 4 d O OH OH acetone, 65 °C
Siep A Step B

NaOH

H,0, 80 °C

Step C

10354] Step A: To a I-L round-bottom flask was added (2R 3S,4R,55)-2.3.4,5-
tetrahvdroxyvhexanedioic acid {galaciaric acid, 20 g, 95.2 mmol, 1 equiv}, methanol (386
mb), and sulfuric acid {5.08 mL, 1 equiv). The resulting solution was stirred for 96 b at
70 °C. The resulting solution was allowed to react, with stirning, for an additional 36 b at

room temperature. The solids were collected by filtration. The resulting mixture was

o
%
=
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concentrated under vacuum. This resulted in 20.3 g (90%) of 1,6-dimethvi (2R 35,47 55)-
2,3.4,5-tetrabydroxvhexanedioate as a white solid.

[0335] Step B:  To a 250-mbL round-bottom flask was added 1,6-dimethyl
(ZR3SAR55)-2,3.4 5-tetrahvdroxy hexanedicate (50 g 21 mmol, 1 equiv), 2.2-
dimethoxvpropane (26 mbL, 0.01 equiv), acetone (30 mbL), and [{1R 45)-7,7-dimethy}-2-
oxobicyclof2.2.1 theptan-1-yljmethanesulfonic acid {(camphorsulfonic acid, 1.105 g, 4.76
mmol, 0.2 equiv). The mixture was stirred for | h at 65 °C. The reaction was then quenched
by the addition of Ko (3 Mag) and concentrated under vacuum. The resulting slurry was
extracted with 3 x 100 mL of CHxCla. The organic layers were combined, washed with T x
100 mlL of brine, dried over ashvdrous sodium sulfate, filtered, and concentrated under
vacuum. The crude product was purified by re-crystallization from methanol. The solids
were collected by filiration providing 2.9 g (43%) of methyl (4R, 585)-5-[{4R. 55}-5~
(methoxycarbonyl)-2,2-dimethyl-1,3-dioxolan-4-y1}-2,2-dimethyi-1,3-dioxolane-4-
carboxylate as a white solid.

{0356] Step € To a 100-mb round-bottom flask was added methyl (4R, 58)-5-{(4R,
58)-5-(methoxycarbonyl}-2.2-dimethyi- 1, 3~-dioxolan-4-vi}-2, 2-dimethyi-1,3-dioxolane-4-
carboxylate (2.5 g, 7.85 mmol, 1 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 guenched by the addition of 50 mL of hydrogen chlonde (1 Mug} in ice. The
resulting solution was exiracied 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 4'8,58,5'8)-2.2.2' 2 tetramethy1-[4,4'-bi1(}, 3-dioxolane}}-5.5'-
dicarboxylic acid as a white solid.

Scheme for Synthesis of Triazole-type Bimer Products with Galactaric Acid Core:
Example 57; (2R, 38,4R, 58)-NUNO-Bis(] 1-f 3-{ 2§ 2-f{4-§ {15, 28)-2-}{3R)-3-
aminopiperidin-1-yij-4,6-dicklorp-2,3-difydro- 1 H-inden-1-

yiloxyfbenzenelsulfonanddo jethoxyjethoxy)ethyll-1H- 1,2, 3-triazol-d-pifmethyl}-2,3,4, 5~

tesrabydroxyhiexanediamide
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[0357] Step A: To a25-mL round-bottom flask was added amine INT-T7 (300 mg, 0.39
mmol, 2.2 equiv), (4R 585)-5-[(4R.55-5-carboxy-2.2-dimethyl-1.3-dioxolan-4-vi]-2,2-
dimethyl-1,3-dioxolane-4~carboxyhe acid (51.54 mg, 0.18 mmol, 1 equiv), DMF (8 mL},
ditsopropylethylanmine (115 mg, 0.89 mamol, 5 equv), and HATU (202.92 mg, 0.53 mmol,
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 the resuiting solution was extracted with 3
x 50 mL of ethyl acetate. The organic lavers were combined, washed with 3 x 100 mL of
brine, dried over anhydrous sodium sulfate, filtered, and concentrated under vacoum. The
residue was applied onto a silica gel column with CH2Clz/methanol (10:1) providing 340 mg
{crude} of INT-T9 as a white solid.

[0338] Step B: To a25-mbL round-bottom flask was added INT-T9 (450 mg, 0.25 mmol,
1 equiv) and TFA/H0 (7/0.35 mbL). The resulting solution was stirred for 3 h at room
temperaiure. The resulting mixture was concentrated under vacuum. The crude product was
purified by preparative HPLC with the following conditions: Colummn, XBridge €18 OBD
Preparative Columm, 19250 mm, S um; mobile phase, water (0.05% TFA) and CHCN
{(28.0% CH3CN up to 45.0% in 12 min}; Detector, UV 254 nm.

Example 57: (28,3841, 58)- N NO-Bis(f 1 2-(3-f 2-{{4-Ff{ 18,28 2-f(3R)-3-
aminopiperidin-1-yij-4,6-dichloro-2,3-dibydro-1 H-inden-1-
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vifoxyibenzenelsulfonamidofethoxyfethoxyiethvif-1 H-1,2, 3-triazol-4-yifmethivi}-2,3,4, 5~
tesrabydroxyhexanediamide.

[00210] Steps A and B provided 72.3 mg (19%) of the title corapound as a white solid.

MS (mz) 1511 [M+H]". 'H NMR (Methanol-d4, 300 MHz) § 7.94 — 7.79 (m. 6H), 7.42
(s, 2H). 7.26 (d, J = 8.6 Hz, 4H), 7.08 (s, ZHD), 6.21 (1, J = 6.3 Hz, 2H), 4.56 — 4.44 (m,
§H), 439 (d, J= 1.1 Hy, 2H), 4.00 (s, 2, 3.93 — 3.78 (m, 6H), 3.59 — 3.27 {m. 17H). 3.03

(t, /J=54Hz 10H), 285~ 271 (m, 4H), 1.92(d, /=185 Hz, 3H}, 1.76 (s, 2H), 1.59{d, J
=9 8 Hz, ZH).

Scheme for Synithesis of Aliphatic Triazole-type Intermediates:
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{0359] Step A: To a 250-mb round-bottom flask, was added aminoindanol INT-I8F

(2.0 g, 5 mmol, 1 equiv}, 4-bromophencl (1.3 g, 7.5 mmol, 1.5 equiv}, PPhs (2.62 g, 10

mmol, 2 equiv), and tetrahydroturan (100 ml). Heating at 40 °C m an oif bath DIAD 2.02

230
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g, 10 mmol, 1.5 equiv) was added dropwise with stirring over 20 min. The resulting solution
was stirred for 3 h at 40 °C. The resulling 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 rert-butyl N-{(3R)-1-[(18,25)-1-(4-bromophenoxy}-4 6-dichioro-
2,3-dihydro-1H-inden-2-yljpiperidin-3-vijcarbamate (INT-T10} as a light yellow solid.
{0360} Step B. To a 250-mL round-botiom flask purged and mamntained with an inert
atmosphere of nitrogen was added bromude INT-T10 (2.5 g, 4.14 mmol, 1 equiv), §.4-
dioxane (100 mb), benzyl mercaptan (1.12 g, 9 mmol, 2 equiv), Xantphos (260 mg, 0.43
mmol, 0.10 equav), and disopropylethylamine (1.46 g, 11.3 mmol, 2.73 equiv). This was
followed by the addition of Pdu(dbay»CHCls (240 mg, 0.23 mmol, 0.05 equiv) n portions
at room temperature. The resulting solution was stirred for 14 h at 100 °C. The resulting
mixture was concenirated under vacuum and the residue was dissolved in 150 mL of ethyl
acetate. The resulling misture was washed with 3 x 80 mL of water and 1 x 80 mL of
saturated aqueous sodium chloride. The organic layers were combined, dried over anhvdrous
sodium sulfate, filterad, and concentrated under vacuum. The residue was applied onto a
silica gel columm with petroleurn ether/ethyl acetate (10:1-3:1) providing 2.5 2 (93%) of rer¢-
butyl N-[(BRY-1-[(158,25)-1 -[4~(benzylsulfanyDphenoxy j-4,6-dichloro-2, 3-dihy dro~1 4~
inden-2-vlipiperidin-3-yljcarbamate (INT-T11) as a brown solid.

[0361] Step €. To a 100-mL round-bottom flask was added thioether INT-T11 (25 g,
417 ramol, 1 equiv), acetic acid (24 mL), and water (8 mL). This was followed by the
addition of NCS (1.93 g, 14.45 yamol, 3.5 equiv) in portions at 0 °C. The resulting solution
was stirred for 4 h at room temperature. The resulting slurrv was diluted with 30 mbL of
water. The pH value of the solution adjusted to 8 with saturated aqueous sodium bicarbonate
and extracted with 3 x 80 mL of ethv] acetate. The orgamic lavers were combined and washed
with 1 x 100 mL of water and 1 x 100 mL of brine. The mixture was dried over anhvdrous
sodium sulfate, filtered, and concentrated under vacuum.  This resulted in 2.0 g {(83%) of
crude  fert-butyl  NBRM-(1S,25)0-4, 6-dichloro-1-[4-{chlorosulfonyDphenoxy (-2, 3-
dihy dro- 1 H~mden-2-vlipiperidin-3-vljcarbamate as a brown solid.

{0362] Step D To a 250-mL round-bottom flask was added suifonyl] chloride INT-T12
(2.0 g, 347 mmol, 1 equv), CHaClz (30 mL), triethylamine (1.4 mL, 3 equiv), and 4-
aminobutan-1-ol {0.64 mk., 2 equiv). The resulting solution was stirred overnight at room
temperature. The resulting slurry was diluted with water and extracted with 3 x 150 mbL of
CH:Clz. The organic layers were combined and washed with 1 x 100 mL of water and 1 x

100 mL of brine. The maxture was dried over anhydrous sodium sulfate, fltered, and
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concentrated under vacuwm.  The residoe was applied onto a silica gel column with
petroleum ether/ethyl acetate (1:2) providing 1.47 g (67%) of fert-butyl N-{(3R)-1-[{15,25)-
4,6-dichloro-1-[4-{(4-hvdroxy butyDsulfamoviiphenoxy -2, 3-dihvdro-1 H-inden-2-
viipiperidin-3-yljcarbamate (INT-T13} as a vellow oil.

[0363] Step £ To a 250-mL round-bottom flask was added alcohol INT-T13 (1.47 ¢,
2.34 mmol, 1 equiv), CHxCh (30 mL), triethylamune (1.3 ml, 4 equv), and p-
toluenesulfonyl chioride (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 mi of CH2Cl. The organic lavers were combined and washed with 1 x 100
mi of water and | x 100 mL of brine. The muxture was dried over anhydrous sodium sulfate,
filtered, and concenirated under vacuum. The residue was applied onto a silica gel column
with petroleum ether/ethyl acetate (1:1} providing 1.46 g (80%) of feri-butyl N-[(3R)}-1-
[{(18,25)-4.6-dichloro-1-[4-[(4-][ (4~

methylbenzene)sulfonvioxy |butylsulfamoy!phenoxy-2,3~dihydro~1 H-inden-2-
vijpiperidin-3-yijcarbamate (INT-T14) as a vellow solid.

[0364] Step ¥: To a 100-mL round-bottom flask was added tosylate INT-T14 (1.46 g,
1.87 mmol, 1 equv), 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 ethyvl acetate. The organic lavers were combined and
washed with 1 x 100 mL of waler and 1 x 100 mL of brine. The muxture was dried over
anhydrous sodium sultate, filtered, and concentrated under vacuum. The residue was apphed
onto a silica gel column with petroleum ether/ethvl acetate (1:1) providing 1.06 g (87%) of
tert-butvl  N-{(GR)-1-{(15,25)-1-{4-| (d-andobutyYsutfamovijphenoxy |-4,6-dichloro-2,3-
dihydro-1H-inden-2-ylipiperidin-3-yljcarbamate (INT-T15} as a yellow o1l.

{0365] Step & To a 50-ml round-botiom flask was azide INT-T15 (500 mg, 0.76
mmol, 1 equiv), 2,2.2-triflucro-N-{prop-2-yn-1-viacetammde {280 mg, 1.85 mmol, 2.4
equiv), 2~-methylpropan-2-o! {12 mL), water {5 ml)}, sodium ascorbate (30 mg, 0.15 mmol,
0.2 equiv), and CuSOs=5H20 (20 mg, 0.08 nuool, 0.1 equiv). The resulting solution was
stirred overnight at room temperaiure. The resulting mixture was concentrated under
vacuum. The resulting solution was diluted with water and extracted with 3 x 100 mL of
CHuCl2. The organic layers were combined and washed with 1 x 100 ol of water and 1 x
100 ml. of brine. The muxture was dried over anhydrous sodium sulfate, filtered, and
concentrated vnder vacuum. The residue was applied onto a silica gel column with petroleum

ether/ethyl acetate (1:1) providing 480 mg (78%) of reri-butyt N-[(3R)-1-{{15,25)-4.,6-

[S>]
v
3]
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dichlorp-1-{4-[{4-|4-] (rifluoroacetamido ymethylj-1H-1,2 3-triazol-1-
yibutyDsulfamovliphenoxvi-2,3-dihydro- 1 H-inden-2-vijpiperidin-3-vljcarbamate  (INT-
T16) as a white sohid.

[0366] Step H: To a 100-mL round-bottom flask was added INT-T16 (432 mg, 0.54
mmol, 1 equiv), methanol {20 mL), and sodium hydroxide (3 Mg, 0.4 mL). The resulting
solution was stured for | h at 60 °C. The resulting solution was extracied with 3 x 100 mL
of CH2(Cly. The organic layers were combined and washed with 1 x 50 mL of water and 1 x
50 mL of brine. The mixtwre was dried over anhydrous sodium sulfaie, filtered, and
concentrated under vacuum.  The residue was applied onto a silica gel colunm with
CH:Clh/methanol (10:1) providing 356 mg (94%;) of fert-butyl N-[{(3R)-1-[(18.28)-1-[4-(]4-
{4-{aminomethyi)-1H-1,2,3-tnazol-1 -vlbuivl]sulfamoy phenoxy |-4,6-dichloro-2,3-
dihydro-1/-inden-2-vlipiperidin-3-vljcarbamate (INT-T17} as a white solid.

The 6-carbon intermediate was generated from the analogous procedure beginning with 6-

aminochexan-1-0l. This provided INT-T18:

NHBoc

INT-T18

General Scheme for Aliphatic Triazole-type Dimer Products:

Example 88: 3-f{I-f4-f{4-f{{1 %, 28}-2-J{3R)-3-Aminopiperidin-1-yij-4,6-dichioro-2,3-
ditiyden-1 H-inden-I-yifoxyibenzenelsulfonamidofbuiyl]-1H-1,2,3-tria;oi-4-ylmethyl]- 1~
fA(f {1 -f4=f(4-FI{ 18, 28)-2-f{3R}-3-amiinopiperidin- 1-plj-4,6~dichioro-2,3-dihydro- 1 H-
inden-I1-yijoxyibenzenelsulfonamidofbutyijf-1H-1,2,3-triazol-4-
vhmethyljcarbamoyljamino)butvifures
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{0367] Step A: To a 50-mi round-bottom flask was added amine INT-T17 (394 mg,
0.56 mmol, 1 equiv), DMF (4.7 mL), and 1,4-diisocyanatobutane {39 mg, 0.28 mmol, 0.5
equiv}). The resulting solution was stirred for 1 h at 60 °C. The resulting mixture was
concentrated under vacuum.  The residue was applied onto a silica gel colunm with
CH:Cla/methanol (10:1) providing 455 mg (crude) of fer-butyvl N-[(3R)-1-1{15.28)-1-[4-[(4-
{4-1{14-( (-] 4-1(4-] ({15, 283-2-{(3R}3-3-{ [ (tert-butoxy Jearbony H {amino [pipendin-1 -vi|-4,6-
dichloro-2,3~-dihy dro- L -inden-1-vljoxy |benzene)sulfonamidobutyl]-1H-1,2 3-irazol-4~
vimethvljcarbamovl jamino)butyijcarbamoyl] aminoymethyl]-1H-1,2 3-iriazol-1-
vijbutyDsuifamovi|phenoxy |-4,6-dichioro-2, 3-dihy dro-1 H-inden-2-vl | piperidin-3-
vlcarbamate (INT-T19) as a yellow oil.

[0368] Step B: To a 50-mL round-bottom flask was added dimer INT-T19 (455 mg,
(.29 mmol, 1 equiv). CHoCl: (10 mbL), and trnfluorocacetic acid (1.5 mbL). The resulting
solution was stirred for 1 h at room temperature. The pH value of the solution was adjusted
to 8 with saturated aqueous potassium carbonate and extracted with 3 x 150 mL of CHzCh.
The organic lavers were combined and washed with 1 x 100 mbL of water and | x 100 mL of
brine. The mixture was dried over anhvdrous 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 mmm, 5 um; mobile
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phase, water (10 mmol/L NHsHCO:) and CHzON {50.0% CH3CN up 1o 65.0% in 8 min),
Detector, UV 254 nom.

Example 88 3-f(1-f4-f{4-f1{18,28)-2-{ (3R}-3-Amiinopiperidin-1-p{j-4,6-dichioro-2,3-
difiydro- I H-inden-I-vifoxyihenzene)sulfonamidofbutylf-1H-1,2, 3-triazol-4-ylmethyif-1-
fE-{{f(=-f4-F{4-f{{ 15, 28}-2-f(3R}-3-aminopiperidin- I-vij-4,6-dicilore-2,3-diftydro- 1 H-
inden-1-yljoxyjbenzenclsulfonamidojbutyl}- 1H-1,2,3-triagol-4-
vhmethyljcarbamoyiiamino}butvijurea.

{0369} Steps A and B provided 94 mg (24%) of the title compound as a white solid. MS
(m/zy. 1357.05 [M+H]Y H NMR (Methanol-dd, 400MHz) 6 7.80 (t, J = 3.6 Hz, 6H), 7.40
- 735 (m, 8H), 5.95(d, J =52 Hz 2H), 435 (1, J=7.0Hz 8H), 359 (q. J =6.6 Hz, 2H),
322-310{m, 6H},3.04-292(m 2H) 285(q, J=6.6Hz 8H), 2.72(d, /J=11.2 Hz, 2H),
225¢ J=80Hz 2ZH), 215 (t, /=84 Hz, 2H), 1.95 - 1.79 {(m, 6H), 1.79 - 1.70 (m, 2H),
160~ 1.50 (m, 2H), 1.49 - 1.40 (m, 8H), 1.29(d, /= 18.4Hz, 3H), 1.18 {g, /= 5.4Hz, 2H).

Ci

, N\
s . 3o C“AN\’MS(’) Q ‘

_/NH -

N _ H—r ( Ty
cQeV PR 5
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iR é’\ f/ NM/V HoN

Ci

Example 59

Example 89; 3-f{1-{6-f{4-f1{]18,28)-2-{(3R}-3- Aminopiperidin-1-yi{-4,6-dichiors-2,3-
diliydro- I H-inden-I-yifoxyfhenzeneisulfonamidofhexylf-1H-1,2, 3-triazol-4-yvimethylf-1-
fA(f{ (1§ 6-f(4-F1{ 18, 28)-2-{{3R}-3-aniinopiperidin- 1-ylj-4,6~dichioro-2,3-dihydro- 1 H-
inden-I-yijoxyibenzenelsulfonamidofhexyij-1H-1,2, 3-triazol-4-
vhmethyljcarbamoyijamino)butvifures. Beginning with INT-T18,

{0370} Steps A and B provided 221 mg (55%) of the title compound as a white sohid.
MS (mz) 1413 [MHH]". 'TH NMR (Methanol-d4, 400 MHz) § 7.96 — 7.87 (m, 6H), 7.54
(d,/=17Hz 2H} 745737 (m, 4H), 7.08 - 7.02 (m, ZH), 6.74 (d, /= 6.5 Hz, ZH), 4.52
~436 (m, 10H), 3.79 (5, 2H), 3.70 (q, /= 7.8 Hz, 6H), 3.42 {dd, /= 16.3, 8.4 Hz 2H)}, 3.30
—3.09{m, 8H}, 2.89 ¢, J=6.8Hyz, 4H}, 2.18¢(d, /=151 Hz, 4H), 2.08 (d, /= 143 Hz, 2H)},
188 (p, J=72Hz 4H), 181 - 1.68 (m, 2H), 1.57 - 1.42 (m, 8H), 1.39 - 1.19 (m, 10H).
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General Schemie for Synthesis of Aliphatic Triazele-type Dimer Products with

Galactaric Acid Core:
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Ci Example 860

{0371} Step A: To a 25-mL round-bottom flask was added amine INT-T17 (300 mg,
(.42 mmol, 2.2 equiv), (4R, 58)-5-[(4R 55)-5-carboxy-2,2~-dimethyi~1,3-dioxolan-4-y1}-2.2-
dimethvl-1,3-dioxolane-4-carboxvlic acid (55.9 mg, 0.19 mmol, 1 equivy, DMF (8 ml},
diisopropylethylamine {124.5 mg, 0.96 mmol, 5 equiv), and HATU (220.02 mg, .58 mmol,
3 equiv). The resulting solution was stirred for 2 h at room temperature. The reaction was
guenched by the addition of 20 mL of water and extracted with 3 x 50 mL of ethvl acetate.
The organic layers were combined, washed with 3 x 100 mL of brine, dried over anhvdrous
sodium sulfate, filtered, and concentrated under vacuum. The residue was apphied onto a
stlica gel column with CH2Cly/methanol (10:1) providing 350 mg {(crude) of ferf-butyl N-
[GR)-1-[(15.28)-1-14-({4-{4-([[{45,4aR 3R, 8a8)-8-[[ (1 -{4-{(4-[[(1 8.25)-2-[ BR)-3-{{(serr-
butoxy ycarbonyljaminoipiperidin-1-vi}-4,6-dichloro-2,3-dihy dro-1 H-inden-1-

yijoxybenzene)sutfonamidojbutvil-14-1,2,3-tnazol-4-vUmethylicarbamovl}-2,2,6,6~
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tetramethyl-hexahydro-{1,3}dioxine]5.4-d}i 1.3 |dioxin-4-yi {formamido jmethyl}-1 H4-1,2,3-
triazol--yijbutylsulfamovphenoxy {-4,6-dichloro-2,3-dihy dro- L H-inden-2-v1ipiperidin-
3-yljcarbamate (INT-T20) as a white solid.

{0372 Step B: To a 25-mL round-bottom flask was added dimer INT-T20 (480 mg,
(.29 mmol, 1 equiv}, and TFA/H0 (7/0.35 mL). The resuiting solution was stirred for 3 h
at room temperature. The resuliing mixture was concentrated under vacuum. The crude
product was purified by preparative HPLC with the following conditions: Colunm, XBridge
C18 OBD Preparative Colunmmn, 19%250 mm, 5 um; mobile phase, water (0.05% TFA) and
CH:ON (28.0% CH3CN up to 43.0% m 8 miny; Detector, UV 254 nm.

Example 60: (48,408,885, 8aR)-N' NC-Bis{{ 1 -(4-f4-({(18,28}-2-{{3R)-3~-aminopiperidin-1-
yif-4 6-dichioro-2,3-diliydro- 1 H-inden- I-yioxyiphenyl sulfonamidefbutyi}-1H-1,2,3-
triazol-4-yijmethyi}-2,2,6,6-setramethyl-tetrabydro-{ 1, 3jdioxinof5,4-df{ 1, 3jdioxine-4, 8-
dicarboxamide.

[00211] Steps A and B provided 190.0 mg (48%) of the title compound as a white solid.
MS (m/z). 1389 [M+H]". 'H NMR (Methanol-d4, 300 MHz) § 7.85 — 7.76 (m, 6H), 7.45
738 (m, 2H), 7.27 (4, =87 Hz, 4H), 713 - 7.06 {m, 2H), 6.13 (4, ./ =57 Hz, 2H), 4.61
—4.26 (m, 10H), 4.00 (s, 2H), 3.82 (s, 2H), 3.37(d, /=185 Hz, 4H), 3.03 (dd, /= 16.6,
7.7Hz, 4H), 286 (dt, /=72, 3.6 Hz 6H), 2.68 (s, 4H), 1. 88 (dd. /=14.5, 7.1 Hz, 8H),
1.72 (s, 2H), 1.57 {d, J= 10.9 Hz, 2H}, 140 (1, /= 7.5 Hz, 4H).

Example 61: (4R, 448,85, 8aR)-N!, No-Bis({1-{6-]4-({18,28)-2-{(3R)-3-amino piperidin-i-
vif-4,6-dichioro-2,3-diliydro-1H-inden- [-yloxyphenylsulfonamidofhexyl)-1H-1,2,3-
trigzol-4-vifmethyl}-2, 2,6, 6-tetramethyi-tetraliydro-{ 1 Sfdioxino{ §,4-dj{ i 3jdioxine-4,8-

dicarboxamide
Cl
NHZ H 't
7 AN 4
i ) . /FQL(/\F;\! AN \‘*F: {
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~ O. % O -
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Exampie 51

[0373] Beginning with INT-T18, Steps A and B provided 130.8 mg (52%) of the title
compound as a white solid. MS (m/z). 1445 [M+H]}" H NMR (Methanol-d4, 400 MHz) §
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,

[S>]
%)
-3
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2H), 6.08 (d, J = 5.5 Hz, 2H), 4.61 — 4.39 (m, 5H). 4.34 (1, J = 7.0 Hz, 4H), 4.02 (s, 2H),
3.74(q. J= 7.1 Hz, 2H), 3.42 - 3.35 (m, 2FD), 3.31 — 3.22 (m, 2H), 3.08 — 2.93 (m, 4H), 2.85
(. J =68 Hz, 4H), 2.76 (s, 2H). 2.70 — 2.60 {m, 4H), 187 (tt.J = 14.4. 8.2 Hz, 8H), 1.69 (s,
ZH), 1.58 (s. 2H), 1.48 — 1.20 {m. 13H).

General Scheme for Synthesis of Alkyl Linker Monomers:

Brd Bnd
P P b NFBOC \E\ o TEA \m o)
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[0374] Step A To a 250-mL round-botiom flask, was added rers-butyl N-(8-
aminooctyl}carbamate (2 g, 8.18 mwnol, 1.1 equiv), CHzCh {30 ml), and triethylamine (3
mb, 3 equivy This was followed by the addition of 4-(henzyloxy)benzene-1-sulfonyi
chioride (INT-L3 where R' =H, 2.1 g, 7.43 mmol, 1 equiv) in several portions. The resulting
solution was stirred overnight at room temperature. The resuliing solution was dituted with
water and extracted with 3 x 100 ml of CHoCh. The organic layers were combined and
washed with 2 x 150 mb of brine. The mixture was dried over anhvdrous sodium suifate,
filtered, and concentraied under vacuum. The residue was applied onto a silica gel column
with petroleum ether/ethyl acetlate (2:1) providing 3.3 g (91%) of reri-butyt N-(8-[]4-
{(benzyloxy)benzene]sulfonamidoloctylcarbamate (INT-C1) as a white solid.

[0375] Step B: To a 250-mL round-bottom flask was added sulfonamide INT-C1 (2.7
2, 5.50 momol, 1 equiv), CHzCh (30 mL), and tnifluorcacetic acid (4 mL). The resulting
solution was stirred for 1 h at room temperature. The pH value of the solution was adjusted

to 9 with saturated aqueous NaHC ;. The solids were collected by filiration. This resulted in
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1.8 g (84%) of N-{8-aminoociyi}-4-(benzyioxy tbenzene-i -sulfonamide (INT-C2} as a white
sohid.

{0376] Step C: To a250-mL round-bottom flask was added anune INT-C2 (1.68 g, 4.30
mmol, | equiv), methano! (20 mL). and triethviamine (2.3 mbL, 4 equiv). This was followed
by the addition of ethyi trifluoroacetate (1.2 mL, 2 equuv) dropwise with stirring at room
ternperature. The resulting solution was stirred for 1 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
avhydrous 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%) of N-
(&-{[4-(benzvioxy }benzenelsulfonamidolocivl}-2.2 2-trifluorcacetamide (INT-C3) as a
white solid.

{03771 Step B To a 250-mbL round-botlom flask was added benzy! ether INT-C3 (2 g,
411 mumol, 1 equiv), methanol (20 mL), and 10% palladivm on carbon (1 g). To the above
Hag was iniroduced in and the resulting stuiry was stirred for 1 h at room temperature. The
sohids were {iltered out and the resulting mixture concentrated under vacuum.  The residue
was applied onto a stlica gel column with petroleum ether/ethyvl acetate (1:1) providing 1.6
g (98%) of 2.2 2-trifluoro-N-{#-{{4-hvdroxybenzene)sulfonamidoloctyljacetamide (INT-
(4) as a white sohid.

{0378] Step E: To a 30-mL round-bottom flask was added phenol INT-C4 (1.6 g, 4.04
mmol, 1 equiv), THF (18 mL), and anunoindanol INT-ISF (1.78 g, 4.44 mmol, 1.1 equiv).
This was followed by the addition of PPhs (1.79 ¢, 6.82 mmol, 1.7 equiv) in several baiches
with heating at 40 °C. To this was added DIAD (1.27 mL, 1.6 equiv) dropwise with stirring
at 40 °C over 30 nin. The resulting solution was stirred for | 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%;) of fert-butyl (3/)-1-((15,25}-
4,6-dichloro~- 1 -{(4-{N-(8~(2 2, 2-triflucroacetamidojoctyl sulfamoviphenoxy 3-2,3-dihvdro-
LH-inden-2-vUpiperidin-3-ylcarbamate (INT-C5) as a vellow solid.

{0379] Step F: To a 250-mL round-bottom flask was added INT-C5 (2.8 g, 3.59 mmol,
I equiv), methanol (30 mL), and sodium hyvdroxide (3 Mg, 4 mL). The resulting solution
was stirred for 1 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 anhvdrous sodium sulfate, filtered, and concenirated under vacuum. The

residue was applied onto a silica gel column with CHoClz/methanol (5:1) providing 2.2 ¢
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(90%)3 of fert-butyl N-{(BR)-1-[{1528)-1-[4-|(8-amincoctyDsulfamoyljphenoxy |-4,6-
dichloro-2.3-dihvdro~-1 H-inden-2-ylpipertdin-3-vijcarbamaie (INT-C6) as a vellow sohd.
[0380] The following interroediates are made by applying the above procedures to the

appropriate starting aminoindanols INT-18 and sulfonyl chlorides INT-L3;

NHBoc
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General Scheme for Synthesis of Allkyl Linker Dimer Products:

Example 62 3-f8-f{4-f{{ 18, 28}-2-{(3IR}-3-Aminopiperidin-1-yij-4,6-dichioro-2,3-
diliydro-1 H-inden- [-yifoxyfbenzene}sulfonamidofoctylf-1-{ 4-{{§ 8-f{4-f{( 18,28}~ 2-f (3R}~
S~aminopiperidin- I-yi}-4,6-dichloro-2,3-dikydro- I H-inden- I-yljoxylbenzene)

sulfonamidofoctyljcarbamaoviaminofbutylfurea; bisttrifluoroacetic acid)
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{0381} Step A. To a 50-mL round-bottom flask, was added amine INT-C6 (300 mg,
0.44 mmol, 1 equivy, BMF (3 mL), and 1 4-diisocyanatobutane {25 mbL, 0.45 equiv). The
resulting solution was stirred for 1 h at 60 °C. The resulting misture was concentrated under
vacuum. The resulting solution was diluted with 2 mL of CHzCla. The residue was applied
onio a sitica gel column with CHxClo/methanol (8:1) providing 260 mg {(39%) of fert-butyl
N-{3R)-1-HES,28)-1-[4-([8-[([4-[(I8-1(4-[[ (18, 28)-2-[BR)-3-{{ (rert-

butoxy ycarbonyHamino|piperidin-1-yi}-4 6-dichloro-2 3-dihydro-1 H-inden-1-
vijoxyjbenzene)suifonamidojoctyijcarbamovhDamino jbutyl{carbamoviamino|octyl jsulfam
ovlphenoxy|-4,6-dichloro-2,3-dthy dro-1 H-inden-2-ylpipendin-3-yijcarbamate (INT-C10)
as a vellow sohd.

{0382] Step B: To a 25-mbL round-bottom flask was added dimer INT-C10 (260 mg,
(.17 mmol, 1 equv), CH2Clz {8 mL), and triffuorcacetic acid (1.5 mL). The resulting
solution was stisred for 1 h at room temperature. The resulling mixture was concenirated
under vacuum and diluted with 4 mL of methanol. The solids were filtered out. The crude
product was purified by preparative HPLC with the following conditions: Colunmn, XBridge
C18 OBD Preparative Cohwon, 19%250 mim, 5 um; mobile phase, water {0.05% TFA) and
CH:CN (18.0% CHsCN up to 32.0% m & miny; Detector, UV 254 nm.

Example 62: 3-f8-{{4-{{(18,28}-2-{(3R}-3-Aminopiperidin-i-yij-4,6-dickivro-2,3-
dibiydro-1 H-inden- I-ylloxy fhenzene)sulfonamidofoctpl]- - [ 4-f{§ 8- J{4-§{{ 18,285}~ 2-f (3R}~
I-mminopiperidin-1-plj-4,6-dichioro-2,3-dilyydro-1H-inden- I-yifoxyfbenzene)
sulfonamidojoctyljcarbamaovlaminefbutylfurea; bis(rifluoroacetic acid).

100212]  Steps A and B provided 136.5 mg (52%;) of the title compound as a white solid.
MS (m/z): 1307 [M+H]". 'H NMR (Methanol-d4, 400 MHz) 8 7.92 — 7.83 (m, 4H), 7.46
(d,/J=18Hz 2H). 737728 (m, 4H),7.17(dd, /=19 0.8 Hz, 2H}, 6.08 (d,./=5.5 Hz,
2H), 3.75(dt, J=13.6, T4 Hz, 2H}, 3.39 (dt, /= 9.8, 5.0 Hz, 4H), 3.33 - 3.24 (m, 2H),
316-293(m, 13H), 2.88 (t, J=7.0Hz, 4, 2.77 (s, 2H), 2.71 - 2.61 (m, 5H), 1.92 (s,
4H), 1.7V (s, 2H), 161 (d, /=88 Hz, 3H), 148 (dp.J=11.6,44,38Hz 12H), 1.33-
1.27 {m, 16H}.

Example 63 3-/8-f{4-{{(18,25}-2-{{ 3R} I-Aminopiperidin-1-yi}-4,6-dicklore-2,3~
diliydro-1 H-inden-I-yijoxyj-3-methylbenzene) sulfonamidojoctylf-1-{4-§([8-§{4-
HOI18,28)-2-§{3IR}-3-crninopiperidin- I-yif-4 6-dichloro-2,3-diliyydro- 1 H-inden- I-ylfoxyf-

3-methylbenzencisulfonamidojoctyijcarbamoyliaminofbutyifurea
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[0383] Beginming with INT-C7 and INT-I8F, Steps A and B provided 73.6 mg (24%) of
the title compound as a pink solid. MS (m/z) 133595 [M+H]|" H NMR (Methanol-d4,
400MH7) 8 7.87-7.74 (m, 4H}, 7.63 — 7.52 {m, 4H), 7.02 (s, 2ZH), 6.87 {(d, /= 6.2 Hz, 2H),
461 (d,J=706Hz 2H), 3.92-3.70 (m, 7H), 3.49 (dd, /= 24.0, 11.8 Hz, ZH), 3.35 (5, 4H),
3.19-3.06{(m, 8H), 290 (1,/=68Hz 4H), 2.33 (s, 6H), 2.30 - 2.05 {m, 6H}, 1.79(d, J =
12.8 Hz, 2H), 1.55 ~ 1.44 {m, 12H), 1.30 (s, 16H).

Example 64. 3-f8-f(4-f{{15,285}-4,6-Dichivro-2-{dimethviamine}-2,3-dilsydvo~ 1 H-inden-~
I-vijoxyfbenzenelsulionamidofoctylf - 1-f4-{{{8-{(4-{{(15,28)-4,6-dichilore-2-
{dimethylamine}-2,3-dikydro-1 H-inden-1-vijoxybenzene)

sulfonamidofoctyllcarbamovlaminalbutyllurea; bis¢riflavroacetic acid)
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[0384] Beginning with INT-C8 and INT-18C, Step A provided 185 mg (48%) of the title
compound as a white solid. MS (m/z): 1197 [M+H]". H NMR (Methanol-d4, 400MHz) §
795787 (m, 4H), 7.57 - 7.51 (m, 2H}, 7.41 - 732 {m, 4H), 7.11 {d, J= 1.3 Hz, 2H), 6.44
(d,/=68Hz 2H). 444 (td, /= 8.6, 6.9 Hz, 2H), 3.67 (dd. /= 16.5, 8.3 Hz, 2H}, 3.23 (dd,
J=164,85Hz 2H), 314 - 302 (m, 21H), 288 (1, J=69Hr, 4H), 145(dt, /=142, 50
He, 13H), 1.27 (s, 15H).

Example 68; 3-[8-[(4-[](15.25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-

vijoxy|-3-methylbenzenesulfonamidojoctyt-1-[4-{({&-1(4-[{(15.28)-4,6-dichloro-2-

b
N
b
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{dimethylamino)-2,3~-dihydro-1 H-inden-1-y1ljoxy |-3-methyibenrene)

sulfonamudojociyljcarbamoyljaminojbutyljurea
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Example 65

[0385] Beginning with INT-C9 and INT-18C, Step A provided 100.3 mg (14%) of the
title compound as a white solid. MS (m/z) 1227.65 [M+H]" 'H NMR (Methanol-d4,
400MHz3 8 782 (d, J=8 8 He, 2H), 7.77 (5, 2H}, 7.55 (s, 2ZH), 7.49 (d, /= 8.8 Hz, 2H), 7.09
(s, 2H), 6.48 (s, 2H), 4.50 - 4.40 (m, 2H), 3.75 - 3.65 (m, ZH), 3.35 - 3.20 (m, ZH), 3.17 -
2.96 (m, 20H), 2.92 — 2.83 (m, 4H), 2.33 (s, 6H), 1.53 — 1.40 {m, 125D, 1.28 (s, 18H).

General Scheme for Synthesis of Diverse Amine Dimer Products:
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[0386] Step A To a round-bottom flask was added epoxide INT-17C (1 equiv), the
desired amine R*R’NH (2 equiv), and CH3CN (0.16 M). The resulting solution was heated
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to reflux for 16 h. The resulting mixture was concentrated under vacuum. The residue was
applied onto a silica gel colurmm with ethyl acetate/petroleam ether (1:3-1:2) providing the
aminomdanol INT-A1.

{0387] Step B: To around-botiom flask was added aminoindanol INT-A1 (1 equiv) and
tetrahydrofuran (0.2 M), followed by the addition of phenol linker INT-L6A (1.1 equuiv} and
heating to 40 °C. To this shurry was added PPhs (2 equivy and DIAD (1.5 equiv). The
resulting solution was stirred for 1.5 h at 40 °C. The resulting nuxture was concentrated
under vacuum and diluted with CH2Cl. The residue was applied onto a silica gel column
with ethyl acetate/petroleum ether (1:1) providing indane monomer INT-AZ.

[0388] Step C: To around-bottom flask was added indane monomer INT-A2 (I equiv),
methanol (0.1 M), and sodium hydroxide (3 Mg, 3 equiv). The resulting solution was
stirred for 1.5 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted
with CHzCh. The residue was applied onto a silica gel column with ethyl acetate (100%)
providing indane amine monomer INT-A3,

10389] Step D To a round-bottom flask was added INT-A3 {1 equiv), NN-
dimethylformamude (DMF, 0.12 M), and 1,4-diisocyanatobutane (0.40 equiv). The resulting
solution was stirred for 2 b at 60 °C. The resulting nuxture was concentrated under vacuum
and diluted with of CH2Cl. The residue was applied onto a silica gel column with
chigroform/methanol (10:1) providing compounds of structure (§). Final products were
purified by preparative HPL with the following conditions: Column, XBridge C18 OBD
Preparative Columm, 19%250 mm, S um; mobile phase, water (0.05% TFA) and CHCN
{10.0% CHsCN up to 70.0% in 8 min); Detector, UV 254 nm. The final products were
generally 1solaled as the free base, TFA salts, or hydrochlonide salis.

Example 66; 3-f2-{2-2-f{4-f{(15,28)-4,6-Dichloro-2-{(2R)-2-methyipiperidin- 1-yij-2,3-
difiydro-1 H-inden-I-vifoxyfbenzene)sulfonmnidofethoxyjethoxylethyif-I-j4-{f{ 2-{2-{ 2-
f{4-{{(18,28)-4,6-dichloro-2-[{2 R}-2-methvipiperidin- [-vif-2,3-diftydro- 1 H-inden- I -
yilaxyfbenzenelsulfonanddoethoxy Jethoxy)ethyl] carbamoyllanino)butylinrea



WO 2018/129552 PCT/US2018/013020

Ci
C\ & HoH j\ o
/« N/\V’O\’/\Q/\V i\‘\ﬂ e A\/O\/’\ /\/N -
& H H
’\ V‘L\

Example 66 o

[0390] Following the General Scheme with (R)-2-methvipiperidine, Steps A-D
provided 112.8 mg (15%) of the title compound as a white solid. MS (m/z), 1313.5 [M+H]"
"H NMR {(Methanol-d4, 400MHz): § 7.86 (4, J= 8.8 Hz, 4H), 7.39 (s, 2H}, 7.35(d, /= 8.8
Hz, 4H), 713 (s, 2H), 6.12 (d, J= 5.6 Hy, 2H), 416 — 4.04 (m, 2H), 3.60 — 3.46 (m, 16H},
340 - 3.20 (m, 8H), 3.16 - 3.04 (m, 8H), 2.98 — 2.90 (m. 2H), 2.87 - 2.78 (m, 2H), 2.76 -
265 (m, 2H), 232 (1, /=88 Hz 2H), 1.40-1.26 (m, 1ZH), 1.16{(d, /= 6.0 Hz, 6H).

Example 67; 3-f2-(2-f2-f{4-{{{15,28}-4, 6-Dickloro-2-{{28}-2-methylpiperidin- 1-yi}-2,3-
difiydro-1 H-inden-I-vifoxyfbenzene)sulfonmnidofethoxyjethoxylethyif-I-j4-{f{ 2-{2-{ 2-
f{(4-{{(18,25)-4,6-dichioro-2-{{28}- 2-methyipiperidin- I -yi]-2,3-dilsyidro- 1 H-inden- I -
yilaxyfbenzenelsulfonanddo] ethoxylethoxylethylicarbamaoyllanino)butylinrea
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[0301] Following the (General Scheme with {25)-2-methyipipernidine, Steps A-D
provided 46.8 mg (26%) of the title compound as a white solid. MS (mn/z) 1313.5 [M+H]"
"H NMR {(Methanol-d4, 400MHz) 3 7.73 (d, /= 6.8 Hz, 4H), 734 (q. J = 4.8 Hz, 6H), 7.16
(d,/=12Hz 2H) 580(d, J=40Hz 2H), 3.95(q. /=4 8 Hz, 2H), 3.50 - 3.36 (m, 16H),
3.20 ~ 3.15 {m, 4H), 3.05 ~ 2.95 {m, 10H), 2.90 ~ 2.80 {m, 2H), 2.52 (d, /= 7.4 Hz, 4H),
2104, =38 He, 2H), 1.62(d, J= 9.6 Hz, 4H), 1.54 — 1.43 (m, 4H), 1.39 - 1.32 (m, 4H),
.31 - 1.20(m, 4H), 1.18 (s, 2H), 1.00 (g, /= 6.4 Hz, 6H).
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Example 68: 3-f2-{2-f2-{{4-{{{15,28}-2-{ 2-Azabicyclef2. 2. I fheptan-2-yij-4,6-dickioro-

2, 3-dilydra- I H-inden-I-yljoxylhenzenelsulfonamido] ethoxyfethoxyethyl]-1-f4-(§{2-(2-
[2-f{d-f{{ 18, 28)-2-f 2-qxzaabicyclof 2. 2. I fheptan-2-yi]-4,6-dichioro-2, 3-dikydro-1 H-indea-1-
yioxyibenzeneisulfonamidofethoxyjethoxyethylfcarbamoyljamino}butylfurea
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Example 68 z

[0392] Following the General Scheme with 2-azabicyclof2 2.1lheptane, Steps A-D
provided 76.6 mg (14%) of the title compound as a white solid. MS (m/z). 13095 [M+H]".
H NMR (Methanol-d4, 400MHz) 6 7.90 (d, J = 8.0 Hz, 2H), 742 (s, 2H), 7.35 - 7.26 {m,
4H), 7.09 (s, 2H), 6.00 (s, 2H), 3.93 — 3.20 (m, 28H), 3.18 — 3.04 (m, 8H), 3.00 - 2.83 {m,
3H), 2.70 - 2.60 (m, TH), 2.47 (s, 3H), 2.13 - 1.80 (m, 2H), 1.80 — 1.35 (m, I15H).
Example 69: 1-f2-{2-f 2-f{4-f{{15,28)-2-f 2-Azabicyclof2 2. 2joctan-2-pij-4,6-dichioro-2,3-
dibiydro-1 H-inden- I-yHoxy fhenzenesulfonamidojethoxyJethoxylethylf-3-{4-{ff 2-{2-{ 2~
J(A-f{(18,28)-2-f 2-azabicyciof 2. 2. 2joctan-2-pif-4,6-dichioro-2,3-diliydro- 1 H-ipden- I~

vijoxyibenzenelsulfonamidofethoxyfethoxyiethyifcarbamoyifamino}butyijurea
™
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{0393] Following the General Scheme with Z-azabicycloi2.2 Zioctane, Steps A-D

provided 46.7 mg (18%) of the title compound as a white solid. MS (m/z)y. 1337.5 {M+H|"
H NMR (Methanol-ds, 400 MHz): 6 7.86 (d, J=9.2 He, 4H), 738 (s, 2H), 7.27(d. J

Hz, 4H), 7.04 (s, 2H), 5.91 (d, J = 6.8 Hz, 2H), 3.76 {q, J = 7.7 Hz, 2H). 3.57 — 3.46 (m,
18H), 3.30 - 3.27 (m, 4H), 3.13 - 3.06 (m. 8H), 3.01 (d, /= 9.6 Hz, 2H ), 2.86 — 2.72 (m,
6H), 2.05 ~ 1.93 (m, 4H). 1.65 ~ 1.46 (m, 18H).
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Example 70; 3= 2-{2-f2-{{4-{{{15,28}-2-{8-azabicycief3. 2. I joctan-8-yij-4,6-dichiors-2,3-
dilyydro-1 H-inden- I-ylloxyibenzene)sulfonamido Jethoxyfethaxylethyl]- 1-f4-{f{ 2~ 2~f 2-
H4-FI(18,28)-2-{8-azabicyclof3. 2.  octan-8&-yil-4,6-dickioro-2, 3-dikydro- 1 H-inden- 1-
yioxyibenzenelsulfonamidofethoxyjethoxyethyljcarbamoyljamino}butylfurea.
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Example 70 r 1
&

{0394] Following the General Scheme with 8-azabicycio{3.2.lioctane, Steps A-D
provided 59.1 mg (30%) of the title compound as a white solid. MS (m/z). 1337.0 |M-+H]"
"H NMR (Methanol-d4, 400MHz): 8 7.78 (d, J= 8.8 Hz, 4H), 7.29 (s, 2H), 7.17(d, /=92
Hz, 4H), 6.93 (s, 2H), 585 (d, J=6.4Hz 2H),3.75(q. J=7.2Hz, 2H), 3.50 - 3.47 (m, 3H),
347 -335(m, 11H), 3.29 - 322 (m, 6H), 321 - 318 (m, 3H), 298 (t, /=356 Hz, TH),
2.69{q,J=82Hz 2H), 2.00 - 1.83 (m, 8H}, 1.72 (d, /= 2.8 Hz, ZH)}, 1.65 ~ 1.55 (m, 6H),
143131 {(m, 6H), 1.29 - 1.15 (m, 6H).

Example 71; F-f2-{2-f2-§{4-f{{18,28}-2-{9-Azabicyclof3. 3. ] fnonan-9-vij-4,6-dichioro-

2, 3-dihydro-§ H-inden-{-vifoxy{benzenejsuifonamidof ethoxyfethoxy)etlylf-3-{4-({{2-(2-
[2-f{4-f{{18,28)-2-{9-azabicycin{3.3. I | nonan-9-yij-4.6-dichklore-2,3-diliydro- 1 H-inden-
I-yvijoxyihenzenelsulfonamidofethoxyfethoxylethylicarbamoyijamine)butyifurea

Example 71

[0395] Following the General Scheme with 9-azabicyclo[3.3.1 nonane hvdrochioride
{and added sodium hyvdroxide}, Steps A-D provided 598 mg (16%) of the title compound
as a white solid. MS (m/z): 1365.5 [M+H]" 'H NMR (Methanol-d4, 400 MHz) § 7.77 (d,
J=8.8 Hz, 4H), 7.29 (s, 2H), 7.16 (4. J = 8.8 Hz, 4H), 6.93 (s.2H), 5.81 (d. /= 6.8 Hz, 2H),

=
-
~
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434 (q,J =80 Hz, 2H), 3.48 —~ 337 {m, 16H). 3.27 - 3.17 (m, 6H), 3.03 - 2.96 (m, 8H),
2.86(s,4H), 2.62(q, J=82Hz 2H), 213 - 196 (m, 12H), 1.65-1.52 (m, 4H), 1 45 - 1.37
(m, 12H).

Example T2 3-f 2={ 2=f 2-f{4-f{{ 15, 28}-4, 6-Dickioro-2-{4-methylpiperazin-1-yi}-2,3-
diliydro-1 H-inden-I-yifoxyfhenzeneisulfonamidojethoxviethoxviethylf-I-{4-{f{ 2-{2-f 2~
f(4-f{(18,28)-4, 6-dichioro-2-{d-methyipiperazin- 1-yi}-2,3-dilkydro- 1 H-inden- i -
vijoxyibenzenelsulfonamidofethoxyfethoxyiethvifcarbamoyiiamina)butylfurea a;

hisgirifluoroacetic acid)

2 TFA
SR
E/\ 0 o “
NG o m H 1 . H o )
A-S'V\N/\/W\/’\O/\f \W‘NNN N/\/J\/\O/\/N“S”
Gy H o 7N i
o R
g
Exarple 72 :‘\;

/)

N
i

{0396] Following the General Scheme with 1-methvipiperazine, Steps A-D provided
72.8 mg (56%) of the title compound as a light yellow solid. MS (m/zy. 1315 [M+H}" H
NMR (Methanol-#4, 300 MHz)} 6 7.94 — 7.82 (m, 4H), 743 (d, /= 1.8 Hz, 2H), 7.37 - 7.25
(m, 4H), 718 - 710 (m, 2H), 6.06(d, /=59 Hz, 2H}, 370 (1d, /= 7.8, 59 Hz, 2H), 3.64 -
346 {m, 17H}, 3.37 (s, 4H}, 3.32 - 320 (m, 6H), 3.16 —~ 2.83 (m, 20H}, 2.80 (s, 6H), 1 53 ~
1.42 {m, 4H}.

Example 73; 3-f2-(2-f2-1{4-f{{18,25}-4,6-Dichioro-2-(4-methylpiperazin-1-yi}-2,3-
diliydro-1H-inden-I-yijoxyf-3-methylbenzenejsulfonamidofethoxyjethoxyjethyij-1-{4-

({{ 22 2-{{4-{{( 18, 25}~ 4,6-dickioro-2-{4-methyipiperazin- I-vi}-2,3-diliydro- 1 H-inden-I-
yioxpl-Fanetlhyibenzenclsunlfonamidojethoxylethoxylethylfcarbamaoyllamino)butyljurea;

bis(iriffuoroacetic acid)
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Example 73 i R

[0397] Following the General Scheme with 1-methylpiperazine and INT-L6C, Steps A-
B provided 50.4 mg (39%) of the title compound as a hight yeliow solid. M8 (m/z):
672.5{M/2+HT". "H NMR (Methanol-d4, 300 MHz) 8 7.82 - 7.67 (m, 4H), 7.43 (dd, /= 5.4,
35Hz 4H), 712 (s, 2H), 6.07 (d, S = 6O Hz, 2H), 3.72 (g, J = 73 Hz, 3H), 3.53 (dt, J =
159,47 Hz, 17TH), 338 (s, 3H), 333279 (m, 27H), 270 (s, 4H), 2.27 (s, 6H), 1 .46 (d. J
=355 Hz, 4H).

Example 74 3-f2-{2-f 2-f{4-{{{18,28}-2-(4-Acesyipiperazin- I-yi}-4,6-dichlorip-2,3-
dibydro-1H-inden- I-yljoxylbenzene)sulfonamidojethoxylethoxyethylf- 1-{4-(f{2-(2-§ 2~
J{4=-f{{ 18, 28)}-2-(4-acetvipiperazin-1-yi)-4,6-dichioro-2,3-dibkydro- 1 H-inden-I-
vifoxyibenzenelsulfonamidofethoxylethoxviethvifcarbamoyljaminojbutyifurea
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{0398} To a 50-mL round-bottom flask was added the compound from Example 3% (300
mg, 0.23 mmol, 1 equiv), CHxClz (12 mb), inethvlamine (0.163 mL), and acetyl chloride
(0.050 mL). The resulting solution was stitred for 0.5 h at 0-5 °C n a water/ice bath. The
resulting slurry was concentrated under vacuum. The crude product was purified by
preparative HPLC with the following conditions: Colummn, XBridge 18 OBD Preparative
Columin, 19%250 mm, 5 umy; mobile phase, water {(0.05% TFA) and CHUN (30.0% CH;CN
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 (m/zy. 1371 [M+H]". 'H NMR (Methanol-d4, 300 MHz) §
799789 (m, 4H). 7.54 {d, /=17 Hz, 2H), 7.44 - 734 {m, 4H), 715 (d, J = 1.0 Hz, 2H},
648 (d, J=65Hz 2H), 432 (g, /=79 Hz, 2H), 3.84 {s, 8H), 3.72 — 3.47 {m, 19H), 3.40

(s.5H), 334 -3 18(m 8H). 311 (1. /=54 Hz 8H) 2.16 (s, 6H), 1.48(d, /=62 Hz, 4H).
Example 78 3-f2-{2-f 2-f{4-{{{18,28}-2-(4-Acesyipiperazin- I-y}-4,6-dichlorip-2,3-
dibydro-1 H-inden- I-ylfoxyl-3-methylbenzeneisulfonamidojethoxyjethoxyjethyl}-1-{4-
(f{2-02-2-f{4-F 1 1 8, 28)- 2-{ d-qacetyipiperazin- I-yi)-4, 6-dichioro- 2, 3-dilydro- I H-inden- i -
vifoxyi-3-metlyibenzeneisulfonamidofethoxylethoxyviethyijcarbamoyljamino}butvifurea;
his(iriflavroacetic acid)
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{0399] 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 (m/z): 1399 [M+H]" H NMR (Methanol-d4, 300 MHz) 8 7.82 ~ 7.67 (m, 4H), 7.51 -
7.40 (o, 4H), 7.09 - 7.01 (m, ZH), 6.43 (d, /=64 Hz, 2H). 4.26 (q. J = 8.0 Hz, 2H), 3.77
(s, 9H). 3.66 — 342 (m, 18H}, 3.28 - 3.12 (m, 6H), 3.05 (g, J= 5.8 Hz, 8H), 2.26 (5. 6H),
2.10 (s, 6H), 1.49 - 1.38 (m, 4H}.

Example 76; 4~f(18,28)-4,6~-dichioro-1-{4-{{2-§2-[2-{{{ 4-{{{ 2-(2~{ 2-[{(4-]{{18,28}-4,6~
dichioro-2-{4-{dimethylicarbamoylipiperazin- -yif-2 3-dihydro- 1 H-inden- -

250
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vijoxyibenzene)
sulfonamidolethoxylethoxylethyljcarbampyliominolbutyllcarbamoyiiaminojethoxyletho

xyfethyllsulfamoyl{phenoxy]-2,3-diliydro- 1 H-inden-2-yl}-N,N-dimethylpiperazine-1-
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Example 76

{0400] To a 30-mL round-bottom flask was added the compound from Example 31 (300
mg, 0.23 mmol, 1 equiv), CH:Ch (8 mL), N, N-dimethylcarbamovl chloride (75.2 mg, 0.70
mmol, 3 equiv), and triethylanmine (0.162 mL). The resulting solution was sturred for 1 h at
room temperature. The resulting mixture was concentrated under vacuum. The crude
product was purified by preparative HPLC with the following conditions: Colunmn, XBridge
C18 OBD Preparative Cohwon, 19%250 mim, 5 um; mobile phase, water {0.05% TFA) and
CH:CN (30% CH:CN up to 52% 1n 8 nun); Detector, UV 254 nm. This resulted in 236.9 mg
(71%) of the utle compound as a white solid. MS (m/z). 1429 [M+H]" 'H NMR (Methanol-
dd, 300 MHz) 6 8.01 — 789 (m, 4H), 7.56 (d, J= 1.7 Hz, 2H), 745 - 7.34 (m, 4H), 7.17 -
710 (m, ZH), 6.58 (d, /=69 Hz, 2H). 448 {q, J=82 Hz, 2H), 3.80 - 3.23 (m, 39H), 3.12
(t,/=55Hz 9H), 291 (s, 12H), 1.54 - 1.43 {(m, 4H).

Example 77: 4-f{18,28}-4,6-dickioro-1-f4-{{2-{2-{2~(f{4-{{{ 2-{ 2-{ 2-{ {4-{ { (1 8,25}~ 4,6~
dickioro-2-{4-{dimethylcarbamoylpiperazin- 1-yi]-2,3-dilydro- LHinden- I-yljoxyj-3-
methylbenzenelsulfonamidaofethoxyfethoxylethyljcarbamoyifamino)butyljcarbamoyifami
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nojethoxyfethoxyfeibyl)suifamoyil-2-methyiphenoxyf-2,3-dilydro- 1 H-inden-2-yif-N,N-

dimethylpiperagine- I-carboxamide; bis{trifluoroacetic acid)
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Example 77

[0401] Beginning with the compound in Example 32, the procedure for the syuthesis of
Example 76 was emploved to provide 198 mg (52%) of the title compound as a white solid.
MS (m/z). 1455 [M+H]". H NMR (Methanol-d4, 300 MHz) & 7.83 — 7.68 (m, 4H), 7.53 -
740 (m, 4H), 7.03 (d, J= 1.7 Hz, 2H), 6.54 (d, J = 6.6 Hz, 2H), 445 {q, J = 8.1 Hz, 2H),
368{dd, /=164, 86Hz 3H), 3.60-342 (m, 28H), 336 (d, /=91 Hz, 5H). 324 (d,J=
5.4 Hr, 4H), 3.05 (g, J = 5.6 Hz, 8H), 2.86 (s, 12H). 2.27 (s, 6H), 1.48 — 1.38 (m, 4H).

Scheme for the Synthesis of Example 78:

Example T8 3-f2-{2-f 2-f{4-F{(15,28)-4,6-Dichioro-2-{{3R}-3-{methylipropan-2-
yhaminojpiperidin-1-yif-2,3-dikvdro- 1 H-inden-i-vijoxyfbenzene}
sulfonamidofethoxyfethoxylethyll- 1-{4-{f{2-(2-f 2-§{4-{{{18, 285}, 6-dichloro-2-J(3R}-3~
fmethylipropan-2-yhaminofpiperidin- 1-yif-2, 3-diliydro-1 H-inden-1-
vifoxyibenzenelsulfonamidofethoxylethoxviethvif carbamovijaminoibutylfurea;

his(iriflavroacetic acid)
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{0402] Step A To a 30-mL sealed tube was added feri-butyl (35)-3-
(methanesulfonyloxy Jpiperidine-1-carboxylate {5 g, 17.9 mmol, 1 equiv), methanol (13
mb), and methy (propan-2-yhamine (3.9 g, 53.3 mimol, 3 equiv). The resulting solution was
stirred for 72 hrs at 90 °C. The resulting nuxture was concentrated under vacuum. The
residue was applied onto a silica gel column with CHaCly/methanol (0-5%) providing 2 ¢
{44%) of fert-butvl (3R)-3-methvKpropan-2-y1jamino|piperidine-1-carboxylate as a yellow
oil,

{0403] Step B To a 100-mL round-bottom flask was added ferr-butyl (3R)-3-
{methyl(propan-2-vDamino|piperidine--carboxviate (1.7 g, 6.63 mmol, 1 equiv) and
hydrogen chloride in methanol (40 mL). The final reaction mixture was slirred overnight at
room temperature. The resulting muxture was concentrated under vacuurm to provide 1.52 ¢
{100%) of B3R)-N-isopropyl-N-methylpiperidin-3-amine dihydrochloride as a white solid.
[0404] Step €. To a 30-mL round-bottom flask was added epoxide INT-17C (300 mg,
1.49 mmol, 1 equiv), (3R)-N-isopropvi-N-methyvipiperidin-3-amine dihydrochloride (684
mg, 2.9% mmol, 2 equiv), MeCN (10 mbL), and sodium hydroxide(3 Mag, 3 mL). The
resulting solution was stirred for 1 h at 70 °C in an oil bath. The resulting solution was
extracted with 3 x 50 mL of ethyl acetate and the organic layers combined and concenirated

under vacuum. The residue was applied onto a silica gel column with CH:Cly/methanol

b
n
5]
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(8:1) providing 530 mg {99%) of (1R.2R}-4,6-dichloro-1-{(3K}-3-|methyKpropan-2-
yvhamanolpiperidin-1-y1}-2.3-dihy dro~-1 H-inden-2-ol (INT-A4) as a red oil.

[0405] Step I¥: To a 50-mbL round-bottom flask was added aminoindanol INT-A4 (570
mg, 1.60 mmol, 1 equiv), phenol INT-LOA (716 mg, 1.77 mmol, 1.1 equiv), THF (3.7 mL),
and PPhs (627 mg, 2.39 mmol, 1.5 equiv}. Heating at 40 °C in an oil bath DIAD (¢.47 mL,
1.5 equiv) was added dropwise with stirring over 30 min. The resulting solution was stirred
for 1 h at 40 °C in an oil bath. The residue was apphied onto a silica gel column with
CH:Cl/methanol (10:1) providing 600 mg (51%;) of reri-butyl N-[2-(2-{2-[{4-[{(15.25)-4.6-
dichloro-2-[(3R)-3-fmethvi{propan-2~yHamino}piperidin-1-v1}-2,3-dihvdro-1 H-inden- 1~
vioxvibenzene)sutfonamidojethoxyjethoxy jethyljcarbamate (INT-A5) as a yellow oil.
{0406] Step E: To a 100-mbL round-bottom flask was added INT-AS (600 mg, 0.81
mmol, 1 equiv), CH2Clz (18 mL), and TFA (2 mL). The resuliing solution was stirred for 1
h at room ternperature. The pH value of the solution was adjusied to 8 with saturated agueous
sodium bicarbonate and extracted with 3 x 50 mbL of CHoClz. The organic lavers were
combined and concentrated under vacuum. The residue was applied onto a silica gel column
with  CHzClhy/methanol (81 providing 420 wmg  (81%) of  N2-[2-(2-
aminoethoxy)ethoxy fethyij-4-[{15,25)~4,6-dichloro-2-[(3R)-3-fmethy I{(propan-2-
viyamino}piperidin-1-vi|-2,3-dihydro-1 H-inden-1-vi|oxv|benzene-1-sulfonamide (INT-A6})
as a vellow oil.

{04071 Step F: To a 50-mL round-bottom {lask was added amine INT-AG (400 mg, .62
mmol, 1 equiv), DMF (8 mL), and 1.4-diisocvanatobutane (68 mg, 0.25 mmol, 0.40 equiv).
The resulting solution was stirred for 1 h at 60 °C in an oil bath. The resulting mixture was
concentrated wnder vacuum. The crude product was purified by preparative HPLC with the
following conditions: Colunm, XBridge C18 OBD Preparative Colunw, 19%250 ram, 5 uny
mobile phase, water (0.05% TFA) and CH;CN (25.0% CH3CN up to 45.0% 1in 8 min);
Detector, UV 254 nm.

Example 78: 3-f2-{2-{2-[{(4-{{(18,28)-4,6-Dichioro-2-[{3R})-3-{methyl{propar-2-
vhaminofpiperidipn-1-yij-2,3-dikydro- 1 H-inden-1-yifoxylbenzene}
sulfonamidofethoxyfethoxyhethylf- {-{4-{{{2-(2-{ 2-{{(4-{{{ 15,28}-4, 6-dichioro-2-f{3R}-3-
[asethyiipropan-2-yBaminolpiperidin- 1-yi}- 2, 3-diltydro- 1 H-inden- 1-
yifoxpjhenzenelsulfonamidojethoxyfethoxylethylf carbamoylfaminalbutyljurea;
bis@irifluoreaceric acid).

{0408] Steps A-F provided 203.1 mg (20%) of the title compound as a white solid. MS
(m/zy. 7T14.5 [M/2ZHHT. TH NMR (Methanol-d4, 300 MHz) 8§ 7.91 - 7.81 (m, 48}, 7.42 (d,
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J=17Hz 2H), 730 J=85Hz, 4H), 7.11 {d, /= 2.4 Hz, 2H), 6.1¢ (im, 2H), 3.98 - 3.66
(m, 4H), 3.54 (dq, /=56, 2.0 Hz, 8H), 3.47 {1,./ =355 Hz, 10H), 3.29 (m, 3H), 3.27 - 323
(m, 4H), 3.12 - 2.99 (m, 10H}, 2.94 (m, 4H}, 2.77 — 2.62 (m, 6H}, 2.58 (m, 3H), 2.08 {(m,
2H), 1.89 (m, 2H), 1.70 (m4H), 1.49 - 1.38 (m, 4H}, 1.31 {m, 10H), 1.20 (d, /= 6.5 Hz,
2H}).

General Scheme for Synthesis of Disubstituted Sulfenamide Bimer Products:
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{0409] Step A: To around-bottom flask was added aminocindanol INT-1& (1 equiv) and
tetrahydrofiran (0.2 M}, followed by the addition of phenol linker INT-L6 (1.1 equiv) and
heating to 40 °C. To this shurry was added PPhs (2 equiv) and DIAD (1.5 equiv). The
resulting solution was stitred for 1-3 h at 40 °C. The resulting mixture was concentrated
under vacuum and diluted with CHaCly. 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 around-bottom flask was added indane monomer INT-D1 (1 equiv),
methanol (0.1 M), and sodium hydroxide (3 Mg, 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 CH2Clz. The residue was applied onto a silica gel column with CHaClay/methanol (10:1)

providing indane amine monomer INT-D2.
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10411} Step . To a round-bottom flask was added INT-D2 {1 equiv), NN-
dimethylformamide (DMF, 0.1 M}, and 1 4-dusocvanatobulane (0.4-0.5 equiv). The
resulting solution was stirred for 2 h at 60 °C. The resulting misture was concentrated under
vacuum and diluted with of CHa(Cl. 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 1solated as the free based
amines, TFA salts, or hvdrochloride salts.

{0412} Step D (for Boc-protected intermediates). To around-bottom flask was added
Boc-protected dimer (B} (1 equnv) and 5:1 CH2CL:TFA (~0.05 M). The resulting sclution
was stirred for 2 h at room temperature.  The resulting muxture 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-f2-(2-f2-f{4-§{{18,28)-2-f 3 R}-3-Aminopiperidin-I-yi]-4,6~-dichloro-2,3-
diliydro-1H-inden-[-yljoxyf-3,5-dimethyl benzeneisulfonamidojethoxyjethoxyiethyif-1-
[ 2 2 2-f (4= {18, 28} 2-{ { IR}~ F-auminoppiperidin- I -yi[-4,6-dichioro-2,3-dilkydro-1 H-
inden-I-yljoxyj-3,5-
imethyibenzene)sulfonamidojethoxyjethoxylethylfcarbamoyljamino}butylfurea;

bydrochioride
NH;
+2 HCI
o
o NN X o N
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Example 79

HZN*)\/

{0413} Beginning with INT-L6D and INT-ISF, Steps A-D provided Example 79 which
was purtfied by preparative HPLC with the following conditions: Column, XBridge

Preparative OBD C18 Column, 19%250mm, Sum; mobile phase, water {0.05% HCD and
CH:CN (40.0% CH:CN up to 70.0% n 8 nuny; Detector, UV 254 nm. This resulted in 1292
mg {(48%) of the title compound as a vellow solid. MS (m/zy, 137085 [M+H]" 'H NMR
(Methanol-d4, 400MHz) 8 7.60 (d. J = 15.2 Hz, 6H), 6.45 (s, 2H), 6.30 (5, 2H), 470 (d, J =
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3.2 Hz, 2H), 3.95 - 3.80 (m, 6H), 3.70 — 3.50 {m, 20H}, 3.40 - 3.35 (m, 8H), 3.17 {s, 4H},
3.05(, J=54Hz 4H), 2.30-2.10 (m, 18H), 1.88 (5, 2H), 1.54 (5, 4H).

inden-I1-yljoxyf-2 4-dimethythenzenejsulfonamidojethoxyfethoxy) ethyil-3-f4-({{2-(2-§ 2-
f{4-{{(18,28)-4,6-dichloro-2-(dimethviamine}-2,3-diliydro- | H-inden-1-yljoxy§-3,5-
dimethylbenzene)sulfonamidofethoxyfethoxylethyljcarbamoyliaminoe)butylurea
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{0414} Beginning with INT-L6D and INT-I8C, Steps A-C provided Example 8¢ which
was purified by preparative HPLC with the following conditions: Column, XBridge BEH130
Preparative C18 OBD Column, 19%150 mm, S um; mobile phase, water (0.05% NHiOH)
and CH3CN (75 0% CH3CN up to 84.0% in 9 min}; Detector, UV 254 nm. This resulted in
01.5 mg (28%) of the title compound as a white solid. MS (m/z): 126120 [M+H]" H
NMR (Methanol-d4, 400MHZz) 8 7.56 (s, 4H), 743 (d, J= 1.6 Hz, 2H), 6.50 (d, /= 1.2 Hz,
2H), 568(d. J=24Hz 2H), 482478 (m, 2H). 358 (¢, /=5.0Hz, 8H), 355 -350(m,
8H), 342 - 3.37 (m, ZH), 335 - 3.30 (m, 4H), 3.13 (s, 4H), 3.08 — 2.96 (m, 6H), 230 (s,
12H), 2.15(d, J= 9.6 Hz, 12H}, 1.50 (s, 4H).

Example 81. 3-f2-(2-f2-f{4-F}{18,28}-2-f(3R}-3-Aminopiperidin- I -yi]-4,6~-dichloro-2,3-
diliydro-1H-inden-[-yljoxyf-2,5-dimethytbenzene) sulfonamidojethoxyjethoxyiethyif-1-
[ 2 2 2-f (4= {18, 28} 2-{ { IR}~ F-auminoppiperidin- I -yi[-4,6-dichioro-2,3-dilkydro-1 H-
inden- I-ylloxy -2, 5-dimethylbenzene)sulfonamidofethoxyiethoxylethylf

carbamoylfamino}butyljurea
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0415} Beginning with INT-L6E and INT-ISF, Steps A-D provided Example 81 which
was purified by preparative HPLC with the following conditions: Coluron, XBridge
Preparative OBD Cis Column, 19%250mm, Sum; mobile phase, water (10 mmol/L NH4HCO;
+ 0.1% NH4OH) and CH3CN (50.0% CH3CN up to 60.0% in 13 min); Detector, UV 254
nm. This resulied in 113.6 mg (30%) of the title compound as a light vellow solid. MS$
(m/zy. 137175 [M+H]Y. THNMR (Methanol-d4, 400MHz) 8 7.83 (s, 2H). 7.54 (s, 2H), 7.48
(s,2H}, 701 (d, /=18 Hz 2H) 688 (d, /=60 Hz 2H), 461 (d. /=80 Hz, 2H), 3.87 -
371 (m, 8H}, 3.70 - 3.51 {m, 20H), 3.50 -3.33 (m, 8H)}, 3.21 {(d, J=6.0Hz 4H), 3.11 {1, J
=86 Hz, 4H), 271 {s, 6HD), 2.30 - 211 {m, 1OH), 1.83 (s, 2H), 1.36 (5, SH).
inden-1-yljoxyj-2, 3-dimethythenzenejsulfonamidojethoxylethoxyetiyylf-1-{4-{f | 2-{2-f 2-
f{(4-f{(18,28})-4,6-dichlore-2-{dimethylomino}- 2, 3-diliydro- § He-inden- 1-ylloxy -2, 5~
dimethylbenzene)sulfonamidofethoxyf ethoxylethylfcarbamoyljamino)butyifurea
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Example 82

{0416} Beginning with INT-LOE and INT-18C, Steps A-C provided Example 82 which
was purtfied by preparative HPLC with the following conditions (2#-AnalvseHPLC-
SHIMADZUHPLC-10)): Column, XBridge C18 OBD Preparative Column, 19%25¢ mm, S
um; mobile phase, water (0.05% NHaOH) and CH3CN (83.0% CHCN up to 89.0% in 11
nun); Detector, UV 254 nm. This resulted in 74.8 mg (14%) of the title compound as a white
solid. MS (m/z): 1261.55 [M+H]" H NMR (Methanol-d4, 400MHz) & 7.77 (s, ZH), 7.42
(s, 2H) 7.30 (s, 28), 7.09 (3, 2H), 5.99(d, /= 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, /=164, 8.0 Hz, ZH}, 2.66 (s, 6H}, 2.37 (s,
12H), 2.22 {s, 6H)., 1.53 {s, 4H).

Example 83. 1-f2-(2-f2-f{4-§{{18,28)-2-{ 3 R}-3-Aminopiperidin-I-yi]-4,6~-dichloro-2,3-
dilivdro-1H-inden- I-yljoxyj-3-fluors-3-
methvibenzenelsulfonamidofeiboxyfethoxy)ethylf-3-{4={{{ 2-(2-{ 2-f{4-{{{ 15,28} 2-{(3R}-3~
aminopiperidin-I-yif-4,6-dichioro-2,3-diliydro- 1 H-inden- i-yijoxyf-3-flaoro-5-
methylbenzene)sulfonamidajethoxyfethoxylethyljcarbamoyljomino)butyljurea;
bydrochioride
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[0417] 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%250mm, Sum; mobile phase, water (0.05% HC) and
CH:CN (20.0% CH:CN up to 70.0% in 8 min); Detector, UV 254 nm. This resulted in 317.6
mg (64%) of the title compound as a light vellow solid. MS (m/z): 1380.80 [M+H|" H
NMR (Methanol-d4, 400MHz} & 7.66 (d, J = 11.2 Hz, 2H), 7.65 (s, 2H), 7.62 (5, 2H), 6.70
(s, 4H}, 4.67 (s, 2H). 3.99 — 3.80 (m, 8H}, 3.68 — 3.48 (m, 19H), 3.46 — 3.28 (m, 7TH), 3.21
(s, 4H), 311 (1, /=32 Hz 4H) 2.14 (s, 6H). 230 - 2.10 (m, 6H), 193 -1.78 (m, 2H), 1.57
(s, 4H).

Example 84 1-f2-(2-f2-f{4-f{{15,28}-4, 6-Dichloro- 2-{dimethylamina)-2,3-dikydro- T H -
inden- I-yljoxyf-3-fluoro-3-methyibenzenclsulfonmmidofethoxyjethoxylethylf-3-f4-({{ 2-
{2=f2-{{(4-§{{ 15%,28}-4, 6-dichioro-2-{dimethylamino)-2,3-difvydro- I H-indes- I-yifoxyf-3-
fuore-S-methylbenzenelsulfonamidolethoxylethoxypethyljearbamoyljamino)batyljuren

Example 84

[0418] Beginning with INT-L6F and INT-I8C, Steps A-C provided Example 84 which
was purified by preparative HPLC with the following conditions: Column, XBridge C18
OBD Preparative Column, 197250 mm, 5 um, mobile phase, water (0.05% TFA) and
CH3ON (45.0% CH:CN up 1o 65.0% in 8 min); Detector, UV 254 nm. This resulted in 1096
mg (30%) of the title compound as a white solid. MS (m/z). 126945 [M+H]". 'H NMR
(Methanol-ds, 400 MH7) 3 7.539 (1. J=13.4 Hz, 4H), 7.44 (s, 2H), 693 (s, 2H), 592 (d, J =
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4.0 Hz, 2H), 3.72 - 3.65 (m, 3H), 3.60 - 3.50 (m, 16H), 3.38 ~ 3.29 (m, SH), 3.13 - 3.08 (m,
8H1), 2.93 (dd. J = 16.8, 5.6 Hz, 2H), 2.32 s, 12H), 2.15 (s, GH), 1.49 (s, 4H).
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Example 88: 3-f2-(2-f2-J{4-]{{ 18, 28}-2-[(3R}-3-Aminopiperidin- I-yif-4,6-dichloro-2,3-
difiydro-1 H-inden- I-vifoxyf-3, 3-difluorobenzene) sulfonamidojethoxyfethoxylethylf-i-
[E{ff2-( 2 2-f{4-{{{ 15, 28}~ 2-f (3R} -3-cmminopiperiddin- {-vi]-4,6-dickioro-2,3-dilyydro- 1 FH -
inden-1-yljoxy}-3,3-diflucrobenzenelsulfonamidaojethoxyjethoxy)ethylfcarbamaoyi]
anina)butyifurea; bis{trifluoroacetic acid).

[00213] Beginning with INT-L6H and INT-ISF, Steps A-D provided Example 858 which
was purified by preparative HPLC with the following conditions: Column, XBridge C18
OBD Preparative Column, 9 mam™ 250 numn, 5 um; mobile phase, water {0.05% TFA) and
CH:CN (25% CH:CN 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 {m/z): 1387 [M+H]*. 'H NMR
{(Methanol-d4, 400 MH2) 8 7.59(d, J =72 Hz, 4H), 746 (d, /= 1.8 Hz, 2H), 7.22-7.16
(m, 2H), 5.89(d, /=49 Hz ZH} 389 (g, /=64 Hz 2H}. 362347 (m, 17H), 3.31 -
3.22 (m, SH), 3.20 - 3.06 {m, 10H}, 3.04 — 2.93 (m, 4H), 2.69 (s, 2H), 2.56 - 2.40 {m, 4H},
1.97 — 188 (m, 2H), 178 (d, J=12.4 Hz, 2H), 1.54 — 1.36 {m, 8H).
ioxyl=-N=-f26-f4-({{18,25}-4, 6-dichioro-2-{dimethylamino)-2,3-diltydro-1 H-inden- -
yilaxyh-3, S-diffuorophenyifsulfonanmido}- 10, 1 7-dioxnp-3,6,2 1, 24-¢ctraoxa-2,1 1, 16,1 8-

tetraazahexacosyl]-3, 5-diffuorobenzenesuifonanide; bis(trifluoroacetic acid)

260
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[0419] Beginning with INT-L6H and INT-I8C, Steps A-{ provided Example 86 which
was purified by preparative HPLC with the following conditions: Column, XBridge 18
OBD Preparative Column, 19%250 mun, 5 um mobile phase, water (0.05% TFA) and
CH:CN (25.0% CHCN up to 38.0% in 9 nun}; Detector, UV 254 nm. This resulted in 225.1
mg {52% of the title compound as a white solid. MS (m/z): 1277 [M+H]". H NMR
{(Methanol-d4, 400 MHz) 8 7.70 — 7.59 (m, 4H), 7.57 (4, J = 1 8 Hz, 2H), 7.07 - 7.01 (m,
2HY, 631 (d, /=4 1Hz 2H),454(ddd, J=84,57,41Hz, 2H),3.72(dd, J=17.5, 8 5 Hz,
2HY, 3.61 - 346(m, 17H), 3.27 (t,. /=34 Hrz 5H) 3.16-3.05 (m, 8H), 3.02 (s, 12H), 1 47
{p. /=33 Hz, 4H).

Example 87 3-f2-{2-{2-f{4-{{( 15, 28)-2-f{ IR}~ 3-Aminopiperidin-1-yi]-4,6-dichiors-2,3-
dilrydro-1H-inden-I-yifoxyf-3-fluore-2-
methytbenzeneisulfonamidofethoxyjethoxyiethiylf-i-f4-({{ 2-{2-{ 2-{{4-[{( 18,28}~ 2-{{ IR}~ 3~
aminopiperidin-1-yij-4,6-dichioro-2,3-dikydro-1 H-inden-1-yijoxy}-3-fluare-2-
methylbernzenelsulfonamidojethoxyjethoxyethylfcarbamoyljomino)butyifurea;

hisgirifluoroacetic acid)
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Example 87 F

[0420] Beginning with INT-L6G and INT-I8F, Steps A-D provided Example 87 which
was purified by preparative HPLC with the following conditions: Column, XBridge 18
OBD Preparative Column, 19 nun®250 nun, 5 um; mobile phase, water {0.05% TFA) and
CH:CN (15.0% CH3CON up 10 65.0% in 8 nun); Detector, UV 254 nm. This resulted in 254
mg {50%) of the title compound as a white solid. MS (m/z): 1379 [M+H]". H NMR
(Methanol-d4, 400 MH2Y 6 774 (d, J=11.1 Hz, 2H), 749 - 742 (m, 4H), 717 - 712 (m,



WO 2018/129552 PCT/US2018/013020

2H), 6.17(d, J= 5.8 Hz, 2H), 386 (q, /= 7.4 Hz, 2H), 3.62 —- 3.42 {m, 16H), 3.41 - 3.24
{m, 8H}, 3.15 - 2.98 {(m, 13H), 2.88 (5, 2H), 2.64 (5, &8H), 1.97 (5, 3H), 1.88 {5, 1H), 1.58
(dd, /=128, 89 Hz, 2H), 1 51 - 1.42 (m, 4H).

Example 88: 3-f2-(2-f 2-f{4-f{{ 15, 28}-4, 6-Dichkioro-2-{dimethylamino)-2,3-dikydro-1H-
indes- I-yifoxyf-S-fluoro-2-methytbenzenelsulfonamidofethoxyjethoxvietliyif-i-f4-({{2-
(2-f2-f(4-F]{ 158, 28)-4, 6-dichivro-2-(dimethylansine)-2, 3-dilkyydro- 1 H-inden-1-ylfoxyj-5-

Fuoro-Z-methyibenzenchsulfonamidofethoxy] ethoxyethvijcarbamoyifamino)butyifurea

o o Cl
& O NN H o~ NP I y-cl
G Ny N *Tr TN NN N e N N \‘r/
O H 3 H H & ,L/
9] H
Example 88 = /i’\i\

[0421] Beginning with INT-L6G and INT-18C, Steps A-C provided Example 88 which
was purtfied by preparative HPLC with the following conditions: Column, XBridge
Preparative C18 OBD Column, 19%150 rom, Sum; mobile phase, water (0.05% NHs+OH) and
CHaCN (5.0% CH3ON up to 75.0% m 1 min, up to 86.0% in 6 min}, Detector, UV
254/220nm. This resulied in 80.2 mg (18%) of the nitle cornpound as a white sohd. MS
(m/zy: 1269 [M+H]T TH NMR (Methanol-d4, 400 MHz) §7.72 (d, /= 11.2 Hz, ZH), 7.50
- 739 (m, 4H), 7.16 - 710 {m, 2H), 5.97 {d, /= 5.8 Hz, 2H), 3.61 - 3.41 {m, 19H)}, 3.37 ~
3.20(m, 6H}, 3.10 (1, /=54 Hz, OH), 290 (dd, /= 16.6, 7.4 Hz, 2H), 2.63 (s, 6H), 2.34 (s,
12H), 1.51 = 1.43 (m, 4H).

Example 89: 3-f2-(2-f2-1{4-}{{18,25}-2-{(3R}-3-Aminopiperidin-I-plj-4,6-dichioro-2,3-
dilivdro- 1 H-inden- I-ytoxyi-2-fluors-5-
smiethylbenzene)sulfonamidojethoxylethoxylethylf- I-f4-{§ {2~ 2~ 2-f{4-[[{ 185,28}~ 2- (3R}~ 3-
aminopiperidin-1-yij-4,6-dichloro-2,3-diliydro-1 H-inden- 1-ylfoxyf-2-flaoro-5-
methylbenzenelsulfonamidojethoxylethoxyiethyifcarbamoyliamino) butyljurea;

bis(trifluoroacetic acid}

)
=3
e}
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HQN

{0422} Beginning with INT-L6] and INT-I8F, Steps A-D provided Example 8% which
was purified by preparative HPLC with the following conditions: Column, XBridge
Preparative OBD C18 Column, 19%250mm, Sum; mobile phase, water (0.05% TFA) and
CH:CN (55.0% CHsCN up to 80.0% n 8 min); Detector, UV 254 nm. This resulted in 234.1
mg (74%) of the title compound as a white solid. MS (m/2z). 690.5 [M/Z+H]". H NMR
{(Methanol-d4, 400 MH7) § 7.66 (d, /= 8.1 Hz, 2H), 745(d, /= 1.7 Hz, 2H), 738 (d, /=
12.2 He, 2H), 7.19 - 7.14 (m, 2H), 6.04 {d, J = 5.5 Hz, 2H), 3.74 (s, 2H), 3.63 - 3.46 (m,
ISH), 331 -322(m, 4H), 3.19-292(m, 13H).2.75 (s, 2H), 2.63 (d, /=9.6 Hz, 2H). 2.54
(s, 3H), 2.19 (s, SH), 1.95 (s, 3H), 1.85 (s, 2H), 1.68 (s, 2H), 1.55(d, /=10.6 Hz, 2H), 1 47
(d, J=37Hz 3H).

Example 90: 3-f2-{2-f 2-f{4-f{{15,28)}-4,6-Dichloro-2-{dimethylamino)-2,3-dikydro-1H-
inden-1-yljoxyf-2-fluoro-S-methyibenzenelsulfonamidofethoxyfethoxylethyif-1-f4-{f{ 2-
{2=f2-{{(4-§{{15%,28}-4, 6-dichioro-2-{dimethylamino)-2,3-difvydro- I H-indes- I-yifoxyf-2-
fluoro-S-methylbenzenelsulfonamidojethoxyjethoxylethylfcarbamayijamino)butylfures;

his{trifluoroacetic acid)
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{0423] Beginning with INT-L61 and INT-IRC, Steps A-C provided Example 94 which
was purified by preparative HPLC with the following conditions: Column, XSelect CSH
Preparative C18 OBD Colunm, 19%250mm, Sum; mobile phase, water {0.05% TFA) and
CHaCN {25.0% CHSON up 1o 40.0% in 10 miny; Detector, UV 254 nm. This resulted in
216.8 mg (58%) of the title compound as a white solid. MS (n/z) 1291 [M+Na]' HNMR
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(Methanol-d4, 400 MHz) § 7.75 - 7.67 (m. 2H), 7.55 (&.J = 1.7 Hz, 2H), 741 (d. J= 11.6
Hz, 2H), 7.17 - 7.07 (m, 2H), 6.46 (4. J= 6.7 Hz, 2H), 4.50 (1d, J= 8.5, 6.6 Hz, 2H), 3.74 -
3.63 (m, 3H). 3.61 — 3.46 (m, 18H), 3.31 — 3.20 (m. 6H). 3.20 - 3.01 (m, 25H), 2.26 (4, J =
7.6 Hz, TH), 1.46 (1d, J = 6.4, 3.2 Hz, 4H).

Scheme for the Synthesis of Pyrrolidinone Linkers:
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{0424} Step A: To a 500-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added 2-(Z-anunoethoxyjethan-1-ol (16.1 g, 153 nunol, |
equiv), CH2Ch (160 mL), and triethylamine {224 mlL, 1.05 equiv). This was followed by
the addition of Cbz{l (28.7 g, 168.24 mmol, 1.1 equiv} dropwise with stirring at 5-10°C.
The resulting solution was stirred overnight at room temiperature. The reaction was then
quenched by the addition of 100 mL of water and extracted with 3 x 100 mbL of CH:Cly. The
organic layers were combined and washed with 1 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 coluron with petroleum
ether/ethyl  acetate (1:1) providing 32 g (87%) of  benzyl N-[2-(2-
hydroxyethoxyethylicarbamate (INT-P1) as a yellow oil.



WO 2018/129552 PCT/US2018/013020

{0425} Step B: To a 250-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added alcohol INT-P1 (5 g, 20.90 munol, 1 equiv), phthalimide
(3.07 g, 209 mmoel, 1 equiv), and tetrahydrofuran (49 mb). This was followed by the
addition of PPhs (8.22 g 3134 mmol, 1.5 eguiv} 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 mun. The resulting
solution was stirred for 1 h at 40 °C in an oil bath. The resulting slorry 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 6.3 g {84%; of benzyt N-[2-]2-(1,3-dioxo-2,3~
dihydro-1H-isoindol-2-yhethoxy jethyl] carbarate (INT-P2) as a yellow o1l

[0426] Step € To a 1-L round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added phthalimide INT-P2 {6.5 g, 17.6 mmol, 1 equiv), ethanol
{500 mL}, and NHoNHz»Hz20 (8.8 g, 10 equiv). The resulting sohution was stirred for 3 h at
85 °C i an oil bath. The resulting nuxture was concentrated under vacuum. The residue
was applied onto a silica gel column with CH2Clhy/methanol (5:1) providing 4 g (95%;) of
benzyl N-[2-(2-aminoethoxy yethyljcarbamate (INT-P3) as a vellow o1l

[0427] Step I To a 250-ml round-bottom flask purged and maintained with an inert
atmosphere of nifrogen was added Boc-Met-OH (3.77 g, 15.1 mmol, 1 equiv), amine INT-
P3 (3.6 g, 151 mmol, 1 equiv), THF (54 mL), HOBT (2.04 g, 15.1 mumol, 1 equiv}, and
dissopropylethvlamine (8 mL, 2 equiv). This was followed by the addition of DIC (2.5 mi.,
1.05 equiv) dropwise with stirring at O °C. The resulting solution was stirred for 1 b at room
ternperatire.  The resulting mixture was concentrated under vacuum. The residue was
applied onto a silica gel column with HoO/CH3ON (3:2) providing 5.2 g (73%) of rert-butyl
N-L(LSY-1-[12-2-[{(benzyloxy )carbonviaminolethoxy)ethylicarbamovl]-3-
(methylsulfanyljpropylicarbamate (INT-P4) as a yellow oil.

[0428] 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 mumol, 1 equiv) and iodomethane
(50 mL). The resulting solution was stirred for 3 davs at room temperature. The resulting
nuxture was concentrated under vacuum. This resulted in 5.3 g (99%) of terf-butvi N-{{18)-
1-{12-(2-{{{benzyloxy Jcarbonyljaminoethoxy yethyl] carbamovyii-3-
(dimethyisulfaniurovhpropylicarbamate (INT-PS) as a light yellow oil.

{0429] 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 equv), DMF (60 mL),

CH2Clz (60 mL), and lastly sodiur hvdride (900 mg, 37.5 mmol, 3.2 equiv) n 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 CH2Cl: and washed with 3 < 100
mi of brine. The organic layer was dried over anhvdrous sodium sulfate, filtered, and
concentrated under vacuum providing 4.6 g (93%) of benzyl N-(2-{2-[(35)-3-{|(tert-
butoxy jcarbonvijamino}-Z-oxopyrrolidin-1-vljethoxyjethvDcarbamate  (INT-P6} as a
yvellow o1l

[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 ¢, 10.68 mumnol, 1 equiv},
CH:zCL (50 mL), and trifluorcacetic acid (8 mL). The resulting solution was stirred for 3 h
at room temperature. The resulting muxture was concentrated under vacuum. The reaction
was quenched by the addition of 100 mL of water. The pH of the solution was adjusted to 8
with saturated agueous sodium bicarbonate and extracted with 5 x 100 mL of ethvi acetate.
The organic layers were combined, dried over anhydrous sodium sulfate, filiered, and
concentrated under vacuum. This resulted in 3.4 g (100%) of benzyl N-(2-[2-[(35)-3-ammo-
2-oxopyrrolidin-1-yvljethoxy |ethyvl) carbamate (INT-P7) as a vellow oil.

[0431] Step H: To a 250-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added CHzCl (20 mL), triethylanune (4.6 mL, 2.9 equiv), and
amine INT-P7 (3.3 g, 10.3 mmol, 0.9 equiv). To this nuxture was added a solution of 4~
(benzyloxy)-3-methylbenzene-1-sulfonyl chloride (INT-L3 with R} = m-Me, 3.4 g, 11.5
mmol, 1 equiv) in CHaCh (30 mL) dropwise with stirring over 20 mun.  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 mbL of ethvl acetate. The organic lavers were
combined and washed with 1 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
stfica gel column with petroleum ether/ethvl acetate (3:7) providing 4.2 ¢ (63%) of benzyl
N-(2-]2-}(35)-3-{[4-(benzyloxy }-3-methylbenzene|sulfonamido}-2-oxopyrrohidin-1 -

yljethoxy lethylcarbamate (INT-P8) as a vellow oil.

[0432] Step I To a 500-mL round-bottom flask purged and maintained with an inert
atmosphere of hvdrogen was added benzyl ether INT-P8 (4.2 ¢, 7.22 mumol, | equiv} and
methanol (50 mL). This was followed by the addition of paliadium 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[(35-1-[2-(2-
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aminoethoxy jethvij-2-oxopyrrolidin-3-v1j-4-hydroxy-3-methylbenzene-1 -sulfonanmide
(INT-P9} as a white solid.

[0433] Step J: To a 500~-ml round-bottorn flask purged and maintained with an nert
atmosphere of nitrogen was added amine INT-P2 (2.3 g, 6 43 mumol, 1 equiv), methanol (30
mb}, triethviamine (0.2 mL, (.20 equiv), and ethyi 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/ethy! acetate (3:7) providing 2 g (69%)} of 2.2 2-trifluoro-N-{2-2-{(35)-3-{(4-
hydroxy-3-methylbenzene)sulfonamido]-2-oxopyrrolidin- 1 vl ethoxy JethyDacetamide

(INT-P10) as a white solid.

Scheme for the Synihesis of Pyrrolidinone Dimer Products:

Example 91. 1-(2-f2-f{35}-3-f{4-{{{ 18, 28)-4,6-Dichloro-2-{dimethylaasino)-2,3-dilydro-
1 H-inden-I1-pljoxyf-3-methylhenzenejsulfonamidof-2-oxopyrrolidin- I-yifethoxyfethyi)-3-
{(4=ff{ 2 2-{(38}-3-f{4-{{{ 158, 28}4, 6-dlichioro-2-(dimetiviaminei-2,3-dilyydro- 1 H-inder- I -
vijoxyi-3-methytbenzene)sulfonamidol-2-axopyrrolidin- I -

yifethoxyfethylcarbamoyijaminojlutylurea
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[0434] Step A: To a 50-mL round-bottom flask purged and maintained with an nert
atmosphere of nitrogen was added phenol INT-PI0 (300 mg, 0.66 munol, 1 equiv),
aminoindanol INT-18C (163 myg, .66 mmol, 1 equiv}, and THF (1.5 mL). This was followed
by the addition of PPhs: (260 mg, 0.99 mumol, 1.5 equiv) at 40 °C. To this was added DIAD

o
A
3



WO 2018/129552 PCT/US2018/013020

(0.2 mL, 1.5 equiv) dropwise with stirring at 40 °C over 30 mun. The resulting solution was
stirred for 1 b at 40 °C in an oil bath. The resulting mixiure was concentrated under vacuum.
The residue was applied onto a silica gel column with hexane/ethyl acetate (1:2) providing
400 mg  (89%) of N-(2-]2-[(38)-3-]{4-1}1{(15.28)-4 6-dichloro-2-{dimethylamino }-2,3~
dihydro-1/-inden-1-vijoxy|-3-methvibenzene)sulfonamidoi-2-oxopyrrolidin-1-

yvljethoxy lethy1)-2.2, 2-trifluoroacetarmde (INT-P11) as a vellow oil.

[0435] Step B: To a 250-ml round-bottorn flask purged and maintained with an inert
atmosphere of nitrogen was added monomer intermediate INT-P11 (400 mg, 0.59 mmol, 1
equiv} and methanol (10 mL). This was followed by the addition of sodium hvdroxide (3
Muag, 1.5 mL). The resulting solution was stirred for 1 h at 60 °C in an oil bath. The resulting
solution was difuted with water and extracted with 3 x 100 mb of ethyl acetate. The organic
lavers were combined and washed with 1 x 100 mL of brine. The organic laver was dried
over anhydrous sodium sulfate, filtered, and concentrated under vacoum. The residue was
applied onto a silica gel coluron with CHz2Cly/methanol (5:1) providing 320 mg (93%) of N-
{(353-1-{2~€2-aminoethoxy Jethyl]-2-oxopyrrohidin-3-vij{-4-[[{15,25)-4, 6-dichloro-2-
(dimethylaming)-2,3-dithydro-1 H-inden-1-yloxy]-3~-methyibenzene-1-sulfonamide  (INT-
P12} as ayellow oil.

[0436] Step €. To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added amine INT-P12 (320 mg, 0.55 mumol, 1 equiv), DMF (3.6
mb), and 1. 4-diisocyanatobutane (34.5 mg, 0.25 mimol, .45 equiv). The resulting solution
was stirred for 2 b at 60 °C n an ol bath. The resulting mixture was concentrated under

vacuum and purified by preparative HPLC as below,

Example 91 7-(2-{2-§(35}-3-f(4-{]{ 18, 28}~4,6-Diclioro-2-(dimethylamino)-2,3-diliydro-
I H-inden-1-yl{oxyj-3-methyibenzenejsulfonamidol- 2-oxopyrrofidin- I-ylfethoxyjethyf)-3-
{4-§{(2-f 2-f{35}-3-f{ 4-F{{ 15, 28}~4, 6-dichioro-2-{dimethylamino)-2, 3-dilivdro- | H-inden-1-
yiloxyl-3-methylbenzene)sulfonamidoi-2-oxopyrrolidia-1-
vifethoxylethylcarbaumoyljaminofbutyfurea.

{00214]  Crude compound of Steps A-C was purified by preparative HPLC with the
following conditions: Colunm, XBridge Preparative OBD C18 Colunm, 19%250mm, Sum;
mobile phase, water (0.05% NH1OH) and CH3CN (73.0% CH:CN 1o 86.0% in 8 miny;
Detector, UV 220nm. This resulted in 139 mg (19%:) of the title compound as a white
solid. MS (m/2z) 1311 [M+H]". H NMR (Methanol-d4, 400 MHz) 8 7.85 — 7.74 (m, 4H),
746 =737 (m, 4H), 711 = 7.06 (m, 2H). 5.96(d, J=06.1 Hz, 2H), 4.05(dd, /=98, 85
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Hz, 2H), 3.60 — 3.31 (m, 18H), 3.31 — 3.20 (m, 6H), 3.12 (1, J = 5.3 Hz, 4F), 2.89 (dd, J =
16.5,7.8 Hy, 2H), 2.34 (s, 12F]), 2.25 (5, SH), 1.78 (dq. J= 12.4, 9.3 Hz, 2F), 1.49 (p. J
3.2 Hz. 4H).

Scheme for Synthesis of Cyano-Containing Pyrrolidinone Dimer Product:

Example 92: F-{2-f2-{{38}-3-{{4-F{{ 18, 25}-6-Chloro-4-cyano-2-(dimethylaming}-2,3-
diliydro-1H-inden- I-yijoxyj-3-methyibenzenesulfonamidof-2-oxopyrrolidin-1-
vifethoxyfethiylj-3-{4=f {2 2-{{38}-3-f (4-§{{ 15,28}~ 6~Chivro-4-cyano-2-(dimeshviamine -
2, 3~diliydro- FH-inden-1-vifoxy}-3-meihylbenzenelsulfonamido}-2-oxopyrrofidin- I -
yifethoxyjethyDcarbamoyljaminojbutyurea; bis@triflucroacetic acid)
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[0437] Step A: To a 30-mL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added phenol INT-P10 (500 mg. 1.1 mmol, 1 equiv),
aminoindanol INT-18B (320 mg, 1.1 mmol, T equiv), and THF (2.6 mL). This was followed
by the addition of PPha (434 mg, 1.65 mumol, 1.5 equiv) at 40 °C. To this sturry was added
DIAD (033 mL) dropwise with stirring at 40 °C over 30 nun. The resulting solution was
stirred for 1 h at 40 °C in an o1l bath. The resulting mixture was concentrated under vacuum.
The residue was applied onto a silica gel columm with petroleum ether/ethyl acetate (2/1}
providing  S70 mg  (71%)  of  N-(2-[2-[(38)-3-[(4-][(18.25)-4-bromo-G-chloro-2-
{dimethylamino)-2, 3-dihydro-1 H-inden-1-yljoxy|-3-methylbenzenejsulfonamido|-2-

oxopvrrolidin-1-yljethoxyjethvi)-2, 2. 2-triflucroacetamide (INT-P13} as a vellow oil.



WO 2018/129552 PCT/US2018/013020

{0438} Step B: To a S0-mL round-bottom flask purged and mainiained with an inert
atmosphere of nitrogen was added INT-P13 (570 mg, 0.79 mmol, 1.00 equiv), NMP (6 mL},
In(CN)2 (55.4 mg, 0.6 equiv), and Pd(PPhs)s (91 mg, 0.08 numol, 0.1 equiv). The resulting
solution was stirred for overnight at 100 °C in an o1l bath. The reaction was then quenched
by the addition of 10 mL of water and extracted with 3 x 20 mL of ethy! acetate. The organic
lavers were combined and washed with 3 x 30 mL of brine. The organic layer was dried
over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was
applied onto a silica gel column with ethyvl acetate/petroleum ether (1/1) providing 400 mg
(76%) of N-(2-]2-[(35)-3-[(4-[[(18,25)-6~chloro-4-cy ano-2~{ dimethylamine -2, 3-dihy dro-
1 H-inden-1-yljoxy}-3~-methylbenzene)sulfonanudol-2-oxopvrrolidin-1 ~yljethoxvjethy 1}~
2,2 2-rifluoroacetamide (INT-P14} as a vellow oil.

{0439] Step €. To a 100-mL round-bottom flask puwrged 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 Mag, 1 mL). The resulting solution was stirred for 2 h at room
temperature. The resulting solution was extracted with 3 x 50 mL of ethvl acetate and the
organic layers combined. The resulting mixture was washed with 1 x 50 mL of brine, dried
over anhvdrous sodium sulfate, filtered, and concentrated under vacuum. The residue was
applied onto a silica gel colunn with CH:Clo/methanol (5/1) providing 300 mg (87%) of N~
{(38)-1-[2-(Z-aminoethoxy Jethyvl]-2-oxopyrrolidin-3-yi-4-{ [ (15, 25)-6-chloro-d-cy ano-2 -
(dimethylamino)-2,3-dihydro-1H-nden-1-vljoxy|-3-methyibenzene-1 -sulfonamide  (INT-
P15) as a vellow ol

{0440} Step I To a 530-mbL round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was added amine INT-P15 (144 mg, 0.25 mmol, 1 equuv), DMF (2
mb}, and 1,4-diisocvanatobutane (0.012 mL, 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

purtfied by preparative HPLC as below.

Example 92: F-(2-f 2-f{38}-3-f{4-F{{ 15, 28}-6-Clloro-4-cyano-2-{dimethylaminae}-2,3-
diliydro-1 H-inden- [-ylfoxyj-3-methyibenzene)sulfonamidof-2-oxopyrrolidin-1-
yifethoxyfethiyl}-3-{ 8- {J{ 2§ 2~ f(38}-3-f(4-{{{ 158,28}~ 6~ chlpro-d-cyano-2-{dimeihyiamine -
2, 3-dilbiydro- 1 H-inden-I-yljoxyj-3-methylbenzenelsulfonanmidoj-2-axopyrrofidin-1-
yi{ethoxyjethylcarbamoylfaminofbutylurea; bis(triffuoroacetic acid).

[0441] Cruode compound of Steps A-D was purified by preparative HPLC with the

following conditions: Column, XBridge Shield RP18 OBD Colummn, 19%150 mwim, 5 um;
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mobile phase, waier (0.05% TFA) and CH:CN {(15.0% CH:CN up to 40.0% in 10 min);
Detector, UV 254 wm. This resulied in 51.5 mg (14%) of the title compound as a white solid.
MS (m/z) 1293 [M+H]". H NMR (Methanol-d4, 400 MHz) § 7.91 — 7.79 {m. 6H), 7.49
(d, /=88 Hz, 2H), 7.45 - 7.39 (m. 2H), 6.52 (4. J= 6.7 Hz, 2H). 454 (1d, /= 8.5, 6.6 Hz,
2H). 4.07 (dd. J = 9.9, 8.5 Hz, 2H), 3.81 (dd, J = 16.7, 8.5 Hz, 2H), 3.59 — 3.32 (m, 19H),
3.22 (1, J = 5.4 Hz, 4H), 3.07 (s, 17H), 2.31 (s, 8H), 1.80 (dq. J = 12.6, 9.3 Hz, 2H), 1.52 -
1.44 (m, 4H).

Representative Scheme for Synthesis of Cyclic-Substituted Sulfonamide Linkers:

!
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{04421 Step A: To a 250-mL round-bottom flask was added 2-(2-chloroethoxy)ethan-
1-0l (7.8 g. 62.62 mmol, 1 equiv) and water (300 mL}. This was followed by the addition of
a solution of sodivim azide (7.7 g, 118.4 mmol, 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 mbL of CHxCl:. The organic
layers were combined, dried over anhydrous sodium sulfate, filtered, and concentrated under
vacuum providing 10 g {crude) of 2-(Z-azidoethoxy Jethan-~1-0l {INT-Y 1} as a colorless oil.

[0443] Step B: To a 500-mL round-bottom Hask was added azidoalcohol INT-Y1 (10
g crude from Step A, theoretical 62.6 mmol, 1 equiv), dichloromethane (300 mlL}), 4-
methyibenzene-1-sulfonvl chloride (18 g, 94.42 mmol, 1.3 equiv), and triethylamine (10 mL,
115 equiv). The resulting solution was stured for 2 h at room temperature. The reaction

was then quenched by the addition of 50 mb of water and extracted with 3 ¥ 300 mL of
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dichloromethane. The organic lavers 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 135 g (69%) of 1-[|2-(2-
azidoethoxy)ethoxy [sulfonvi|-4-methylbenzene (INT-Y2) as a colorless oil.

[0444] Step €0 To a 100-mL round-bottom flask was added ferr-buiyl (3R}-3-
hydroxypyrrolidine~1-carboxylate (700 mg, 3.74 wmol, 1 equiv), DMF (30 mwl}, and
tosylate INT-Y2 (900 mg, 3.15 nunol, 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
sharry was stirred overnight at 40 °C. The resulting maxture was diluled with 50 maL of ethyvl
acetate and quenched by the addition of 50 mbL 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 bnne, dried over anhydrous sodium sulfate, filiered, and
concentrated under vacuum.  This resulied in 940 mg (84%) of rerr-butyt 3R)-3-[2-(2-
azidoethoxy jethoxy jpyrrolidine-~1~-carboxylate (INT-Y3) as a light brown solid.

{0445] Step I To a 100-mL round-bottom flask was added azide INT-Y3 (940 mg,
313 mmol, 1 equiv), CHRClz (30 mb), and tiifluorcacetic acid (12 mb). The resulting
solution was stured 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 CH2Chy. The combined organic layers were washed with 2 x 150 mL of brine, dried over
anhydrous sodium sulfate, filiered, and concentrated under vacuum. This resulied in 630
mg (crude) of (3R)-3-[2-(2-aridoethoxy Jethoxy [pyrrolidine (INT-Y4) as a light brown oil.
{0446} Step E: To a 250-mL round-bottom flask was added amine INT-Y4 (702 mg,
3.5 mmol, 1 equiv), CH2Ch (50 mL), 4-(benzyloxy)benzene-1-sulfonyl chloride (INT-L3
with R'=H, 1 g 3.5 mmol, lequiv), and triethviamine (2.8 mL). The resulting solution was
stirred for 30 mun at room temperature. The resulting solution was diluted with water and
extracted with 3 x 200 mL of CHaCla. The combined organic layers were washed with 2 x
200 mbL of brine, dried over anhydrous sodium sulfate, filtered, and concentrated under
vacuum. The residue was applied onto a silica gel coluron with petroleum ether/ethyl acetate
(3:1) providing 380 mg (24%) of (3R)-3-|2-(2-azidoethoxy)ethoxy]-1-{{4-
{benzyloxy)benzenelsuifonyljpyrrolidine (INT-Y3) as a light vellow oil.

[0447] Step ¥: To a 250-mL round-bottom flask purged and maintained with an inert
atmosphere of H: was added azide INT-Y3 (700 mg, 1.57 mmol, 1 equiv), methanol (40
mb}, and palladium on carbon {200 mg). The resulting slurry was stirred overnight at room

temperature.  The resuliing solution was diluled with 200 mbL of methanol, filtered, and
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concentrated under vacuwm.  The residoe was applied onto a silica gel column with
CHoClamethanol triethylamine (100:10:1) providing 380 mg {73%) of 4-[{3R)-3-[2-(2~
aminoethoxv)ethoxy jpyrrolidine- L-sulfonyljphenol (INT-Y6) as a hight brown oil.

{0448] Step G To a 250-mL round-botiom flask was added amine INT-Y6 (380 mg,
1.15 mumol, 1 equiv), methanol (30 mL), and ethvl 2.2 2-tnfluorcacetate (817.6 mg, 648
mmol, 5.6 equiv). The resuliing 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/ethy! acetate (1:2) This resulted in 390 mg (80%) of 2,2.2-
trifhuoro-N-{2-(2-{[(3R)-1-[{4-hy droxybenzenesulfonyipyrrolidin-3-
vijoxyethoxy)ethyvllacetamide (INT-Y7) as a light brown oil.

{0449] Other cyclic amine intermediates were generated from the analogous procedure

beginning with the appropriate Boc-aminoalcohol starting materials.

HO .
0 RoUS A A,
ez 7y O TNHTFA N
o%”N\) Lol R
0

AN

INT-YS INT-Y8

Representative Scheme for Synthesis of Cyclic-Substituted Dimer Products:

Example 93: 3/ 2-(2-f{{3R}-1-f{4-f{{15,28}-2-J{3R}-3-Aniinopiperidin-I-yi{-4, 6-dichioro-
2,3-dibydro- 1 H-inden- I-yijfoxy jhenzenelsulfonuylipyrrolidin-3-vijoxyfethoxy)ethylf-1-{ 4-
({1 2-(2-f{( 3R}~ I-{{4-{{{15,28)-2-f(3R}-3-aminopiperidin-I-yij-4,6-dichiore-2,3-difiydro-

I H-inden- I-ylHoxyfbenzenelsalfonylfpyrrolidin-3-
vijoxyfethoxylethyljcarbamoyijamino)butyljurea
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[0450] Step A To a 250-mlL round-bottom flask was added phenol INT-Y7 (350 mg,
0.91 mmol, 1 equv), tetrahydrofuran (20 mkL), and aminoindanol INT-I8F (369 mg, 0.92
mmol, 1 equivy This was followed by the addition of PPhs (480 mg, 1.83 mamol, 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 stlica gel colunm
with CHoClrmethanolitriethylamine (100:10:1) providing 2 g of fert-butyl N-[(3R)-1-
[(15.25)-4,6-dichloro-1-{4-{ (3R)}-3-| 2~ 2-(trifluorcacetamido)ethoxy jethoxy jpyrrolidine-1-
sulfonvl} phenoxy]-2.3-dihvdro-1 H-inden-2-ylpiperidin-3-yvijcarbamate (INT-Y10) as a
dark oil.

{0451} Step B: To a 250-mi. round-bottom flask was added INT-Y 10 (2 g. 2.47 mmol,
1 equiv} and methanol (60 mL). This was followed by the addition of sodium hydroxide (3
Maq, 10 ml). The resulting solution was stirred for 1 b at 60 °C. The resulting solution was
extracted with 2 x 200 mL of CH2Cl:. The combined organic layers were washed with 1 x

150 mbL 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 ethvl acetate/petrolenm ether
(150:120) providing 370 mg (21%) of fere-butyl N-[GBRW1-{(18,25%1-[4-[(3R}-3-[2-(2~
aminoethoxv)ethoxy Jpyrrolidine- 1 -sultonyljphenoxy]-4,6-dichloro-2 3-dibvdro- 1 H-inden-
2-ylipiperidin-3-yljcarbamate (INT-Y 11} as a light brown oil.

[0452] Step €. To a 100-mL round-bottom flask was added amine INT-Y11 (370 mg,
(.52 mmol, 1 equivy, DMF (15 ml), and 1,4~dnisocyanatobutane {36.3 mg, 0.26 mmol, 8.5
equiv). The resulting solution was stirred for 1 h at 60 °C. The resulting muxture was
concentrated under vacuum.  The residue was applied onto a silica gel column with
CHoClamethanol triethylamine (100:10:1). Thas resulted in 210 mg (26%) of rerr-buty] N-
[BR)-1-[(1828)-1-14-[BR)-3-[2-[2-([[4-(H2-2- 1 GR)-1-{(4-[[(1 8. 25)-2-{ BR)-3-[[(rer¢-
butoxv jcarbonyliaminoipiperidin-1-yl}-4,6-dichloro-2,3-dihvdro-1 H-inden-1-
yvijoxyibenzene)sulfonviipyrrolidin-3-
yHoxylethoxyethyljcarbamoyifaminobutylcarbamoyfamino)ethoxy fethoxy fpyrrolidine~
I-sulfonyliphenoxy}-4,6-dichloro-2.3-dihydro~1 H-inden-2-vipipernidin-3-ylicarbamate
(INT-Y12) as an off-white solid.

{0453} Step B: To a 100-mL round-bottom Hask was added dimer INT-Y12 (210 mg,
0.13 mmol, 1 equav), CHoCl2 (10 ml), and influorcacetic acid (1.5 mL). The resulting
solution was stirred for 1 h at room temperature. The pH value of the solution was adjusted
to 12 with saturated aquecus potassium carbonate and extracted with 2 x 200 mi of CH2Ch.
The combined organic layers were washed with 1 x 200 ml. of brine and concentrated under

vacuum to provide crude compound Example 93,

Example 93: 3-f2-(2-f{f(3R}- I-J{4-{{{1 58,28}~ 2-f(3R}-3- Aminopiperidin- I-yi}-4,6-
dichioro-2, 3-dikydro-1H-inden-1-yijoxyfbenzene)sulfonyljpyrrolidin-3-
yioxylethoxylethylf-I-f4-(f{2-{2-JI{ IR} I-{{4-F {15, 28}-2-f{ IR}-3-minopiperidin- I -vi}-
4,6-dichloro-2,3-diliydro-1 H-inden- [-vijoxyibenzenejsulfonylipyrrofidin-3-
yiloxylethoxylethylicarbamoyljaminalbutyljurea.

[0454] Crude product of Steps A-D was purified by preparative HPLC with the
following conditions: Column, XBridge Shield RPI8 OBD Column, 19%150 mm, 5 umg;
mobile phase, waler (0.05% TFA} and CHaCN (28.0% CHCN up to 39.0% in 10 min),
Detector, UV 254 nm. This resulied in 81.4 g (38%) of the title compound as an off-white
solid. MS (m/z): 136733 [M+H}" H NMR (Methanol-d4. 400MHz) 8 7.86 (d, J=8.8 Hz,
4H), 745 (s, 2H), 734 (d, J = 8.8 Hz, 4H), 7.15 (s, 2H), 6.14 (d, J = 5.6Hz, 2H), 4.06 {3,
2H), 3.88 — 3.84 (m, 2H}, 3.50 — 3.40 (m, 16H), 3.40 — 3.37 (m, 6H), 3.29 - 3.22 (m, TH),
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3.09-3.03 (m, 8H), 2.86 (s, 2H), 2.75 - 2.67 (m, 4H}, 1.99 - 1.87 (m, 8H), 1.79 - 1.68 {m,
2H), 1.64 — 1.62 (m, 2H), 1.60 (s, 4H), 1.29 (s, 1H).

Example 94: 3-f2-{2-f{(38)-1-J(4-{ {15, 28)-2-}{ 3R }-3~ Amminopiperidin- I-yij-4,6-dickioro-
2,3-dibydro- 1 H-inden-1-yifoxy] benzenejsulfonyifpyrrolidin-3-yijoxyfethoxyethylf-1-f4-
({1 2-(2-f{(38)-I-{{4-{f{ 1 5,28}-2-{ (3R }-3-aminopiperidin- I-yij-4,6-dichioro-2,3-dilpdro-

I H-ipden-I-yljoxyfbenzenelsulfonyifpyrrofidin-3-
vijoxyiethoxylethyljcarbamoyijamino)butvijurea
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[{0455] Beginning with INT-I8F and INT-YS, the crude product of Steps A-D was
purified by preparative HPLC with the following conditions: Colummn, XBridge C18 OBD
Preparative Columm, 19250 mm, S um; mobile phase, water (0.05% TFA) and CHCN
(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 (m/z): 1368 [M+H]" 'H NMR (Methanol-d4,
400MHz): & 787 (d, J = 88 Hz, SH), 7.46 (s, 2H), 7.35 (d, J = § 8 Hz, 5H), 7.20 (s, 2H},
6.03(d, J=78Hz 2H), 408 (s, 2H), 3.70 (s, 2H). 3.55 (5, 3H). 351 — 349 (m, 11H), 3.49
~335(m, 8H), 3.19-2.91 {m, 10H}, 2.90 - 2.80 (m, 2H)}, 2.70 - 2.61 {m, 7TH}, 1.95 - 1.80
{m, 8H), 1.70 - 1.48 (m, 5H) 1.40 (s, 4H), 1.32 (5, 2H).

Example 98; 3-f2-f2-(f I-[{4-{{{18,25}-2-{ (3R }-3- Aminopiperidin- I-ylj-4 6-dichioroe-2,3-
diliydro-1H-inden- I-yijoxyfbenzene)sulfonytipiperidin-4-vifoxylethoxyfethylf-1-§4-§{§ 2-
[2-{f I-{{4-{[( 18, 25}-2-f{3IR}-3-crinopiperidin- [-ytf-4, 6-dichioro-2,3-diltydro- I H-inden-
L-vifoxpibenzenelsulfonylipiperidin-d-ylloxy)ethoxy fethyljcarbamoyBaminofbutylfurea.
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[0456] Beginning with INT-I8F and INT-Y9, the crude product of Steps A-DB was
punified by preparative HPLC with the following conditions: Column, XBridge Shield RP18
OBD Columm, 5um, 19%150 mm, 3 uny mobile phase, water (0.05% TFA) and CHCN
{(29.0% CHsCN up to 36.0% in 13 min}; Detector, UV 254 nim. This resulted in 112.8 mg
(28%) of the title compound as an off-white solid. MS (m/z): 13954 [M+H|" 'H NMR
(Methanol-d4, 400MHz): 5 7.50 (d, J = 6.8 Hy, 4H), 7.44 (s, 2H), 7.34 (d, J = 8.8 Hz, 450),
717 (s. 2H). 6.04 (d, J = 5.2Hz, 2H). 3.75 - 3.72 {m. 2H). 3.69 (5, 8H), 3.55 — 3.35 (i, 6H),
331321 (m, 11H), 3.13 - 3.01 (m, 6H), 2.99 — 2.72 (m, 7TH), 2.71 (s, 2H), 2.65 ~ 2.60 (m,
6H), 1.93 — 1.84 (m. 8H). 1.70 - 1.46 (m, 8H), 1.29 (s, 4H).

Representative Scheme for Synthesis of a-Alkyl-substituted Sulfonamide Linkers:
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{0457 Step A: To a 250-mL round-bottom flask, was added (25)-2-aminopropan-1-ol
(2.1 g, 28 mmol, 4 equiv) and CH2Clz (50 ml). Thus was followed by the dropwise addition
of a solution of 4-(benzyloxy}benzene-i-sulfony! chioride (INT-L3 with R'=H. 2 g, 7.07
mimol, 1 equiv) in CHzClz (50 mL}. The resulting sohution was stirred for 40 mun at room
temperature.  The resuliing mixture was concentrated under vacoum.  The residue was
applied onto a silica gel colunmm with ethyl acetate (100%) providing 2.33 g of (8)-4-
(benzyloxy}-N-(1-hydroxypropan-2-y1benzenesulfonamide (INT-B1) as a white solid.

[0458] Step B: To a 250-mL round-bottom flask, was added alcohol INT-B1 {960 mg,
3 mmol, 1 equiv), azidotosylate INT-YZ2 (870 mg, 3 mmol, 1 equiv), DMF (40 mL}, and
tastly 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
mb of water and extracied with 3 x 150 mL of ethyl acetate. The combined organic lavers
were dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The

residue was applied onto a silica gel column with ethvl acetate/petroleum ether {(1:1}
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providing 300 wmg (23%) of N-[(285)-1-2-(2-azidoethoxyjethoxy |propan-2-vi|-4-
{(benzyloxybenzene-1-sutfonamide (INT-B2) as a vellow oil.

[0439] Step € To a 250-mL round-bottom flask was added azide INT-B2 (200 mg,
(.46 mmol, 1 equiv), methano! (20 mL), and palladiuom on carbon (100 mg). Hydrogen gas
was mtroduced into the flask. The resulting slurry was stirred for 3 h at room temperature.
The sohds were removed by filtration and the filtrate concentrated under vacoum. The
residue was applied onto a silica gel coluron with ethyl acetate (100%) providing 100 mg
{68%0) of N-{(25)-1-| 2-(2-aminoethoxy Yethoxy [propan-2-vi|-d-hydroxyvbenzene-1-
sulfonanude (INT-B3} as a colorless oil.

[0460] Step I} To a 250-mL round-bottorn flask, was added amine INT-B3 (400 mg,
1.26 mmol, 1 equiv}, methanol (35 mbL), and ethyvl 2,2 2-inifluoroacetate (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/petroleurn ether (1:2) providing 430 mg (83%) of (8)-2.2.2-intfluoro-N-(2-[2-(2-[(4-
hydroxyphenylsulfonamidejpropoxy)ethoxy jethyiiacetamide (INT-B4) as a light veilow
oil.

[0461] Other a-alkvl-substituted sulfonamide intermediates were generated from the

analogous procedure beginning with the appropriate aminoalcohol starting materials,
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[0462] The germinal dimethy] version of these a~-alkyl-substituted sutfonamide linkers

was made through the following procedure.
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[0463] Step A To a 100-mL 3-necked round-bottom flask purged and maintained with
an inert atmosphere of nitrogen was added methvl 3-hydrosy-2,2-dimethvipropanoate (1.32
g, 10 mmol, T equiv), CH2Clh2 (40 ml), and 2,6-lutidine (1.6 g, 15 mmol, 1.5 equiv). This
was followed by the dropwise addition of triflic anhydride (TH:0, 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 temperaiure over 3 h. The resulting solution was diluted with 100 mL of ethyl
acetate and sequentially washed with 1 x 50 mL of water, 2 x 40 mL of 2 M hydrogen
chigride, and 2 x 40 mL of brine. The mixture was dried over anhvdrous sodium suifate,
filtered, and concentrated under vacuum. This resulted m 2.64 g (100% crude) of methyl
2.2-dimethyl-3-[(trifluoromethanesulfonyloxy {propanoate INT-BS as a brown oil.

{0464] Step B: To a 100-mbL round-bottom flask was added trifiate INT-BE (2.64 ¢, 10
mimol, 2 equiv), 2-{2-azidoethoxy jethan-1-ol {INT-Y2, 650 mg, 5 mmol, 1 equiv), and DMF
(40 mi.). This was followed by the addition of sodium hvdride (60% in oil, 400 mg, 10
mmol, 2 equiv) in portions at 0 °C. The resulting slurry was stirred for 14 h at room
temperaiure. The reaction was quenched by the siow addition of 100 mbL of water and
extracted with 3 x 50 mL of ethyl acetate. The combined orgamic layers were washed with
I x 100 mL of water and | x 100 mL of brine, dried over anhydrous sodium sulfate, filtered,
and concentrated under vacuum. This resulted in 1.23 g (100% crude} of methvi 3-[2-(2-
azidoethoxy yethoxy |-2,2-dimethylpropanocate (INT-B9) as a brown oil.

[0465] Step €. To a 100-mL round-bottom flask was added ester INT-B9 (368 g, 13
mmol, 1 equiv), tetrahydrofuran (30 mL), and water (20 mL). This was followed by the
addition of LIOH-H2( (1.26 ¢, 30 mmol, 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

351
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temperature and diluted with of water. The volatiles were removed under vacuum and the
resulting mixtore washed with 2 x 30 mL of petroleum ether. The pH of the aqueous layer
was adjusted to -2 with 3 M aqueous hydrogen chlonde and extracted with 3 x 40 mL of
CH;Cl. The combined organic lavers were washed with 1 x 50 mL of water and 1 x 50 mL
of brine, dried over anhydrous sodium sulfate, filiered, and concentrated under vacuum. This
resulted in 2.4 g {69% crude} of 3-2-(Z-amdoethoxyethoxy -2, 2-dimethyvipropancic acid
(INT-B10) as a light vellow oil.

[0466] Step B: To a 100-mL round-bottom flask was added carboxylic acid INT-B10
(2.4 g, 104 mmol, T equiv}, toluene {30 mL), and inethylamine (2.1 g, 20.8 mmol, 2 equiv}).
This was followed by the dropwise addition of DPPA (4.1 g, 14.9 nwwol, 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 diluled with 40 mL of water and
hydrogen chloride (3 Miag. 20 mL}. The resulting mixture was washed with 1 x 50 mL of
petroleum ether. The pH value of the aqueous laver was adjusted to 13-14 with sodium
hydroxide and extracted with 3 x 50 mi of CH2(Clz. The combined organic layers were
washed with 1 x 30 mbL of water and | x 50 mbL of brine, dried over anhvdrous sodium
sulfate, filtered, and concentrated under vacuum. This resuited in 1.5 g (71% crude) of 1-
(2-amino-2-methyipropoxy }-2-(2-aztdoethoxy)ethane (INT-B11} as a light veliow oil.
[0467] Step B To a 100-mL round-bottom flask was aming INT-B11 (1.5 g, 7.42 wimol,
1S equiv), CHaCh (40 mb), and trethyvlamine (1.5 g, 14.8 mmol, 2 equiv). This was
followed by the addition of 4-(benzyloxy)benzene-1-sulfonvi chloride (INT-L3 with R=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 mb of water and 1 x 100 mL of brine. The muxture was
dried over anhydrous sodium sulfate, filiered, and concentrated under vacuum. The residue
was applied onto a silica gel columm with petroleum ether/ethyl acetate (8:1-2:1) providing
1.8 g {R0%) of N-{1-[2-(2-azidoethoxy yethoxy |-2~-methylpropan-2-vii-4-
{(benzyloxy ybenzene-1-sutfonamide (INT-B12) as a light yellow oil.

{0468} Step F: To a 100-mL round-bottom flask was added azide INT-Bi2 (1.8 g 4.0
mmol, 1 equiv), methanol (40 mL), and palladium on carbon (180 mg, 0.10 equiv). To the
above, hydrogen (1 atm)} was introduced in and the resulting shury stirred overnight at room

temperaiure. The solids were filtered out. The resulting mixture was concentrated under
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vacuum providing 1.33 g (100%) of N-[1-{2-(2-aminoethoxy Jethoxy {-2-methyipropan-2-
yi]-4-hydroxybenzene-1-sulfonamide (INT-B13) as a colorless oil.

[0469] Step G: To a 100-ml. round-bottom flask was added amine INT-B13 (133 ¢,
4.0 mmol, 1 equiv) and CHCl (40 Mi) 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
triethylamine (40 mg, 0.40 mmol, 0.1 equav). The resulting solution was stirred for 1 h at
room temperature. The resulting roixture was concentrated under vacuum. The residue was
applied onto a silica gel colunm with petroleum ether/ethyl acetate (4:1-2:1) providing 1.57
g {92%} of 2.2 2-rifluoro-N-{ 2-(2-[ 2-{{4-hy droxybenzene)sultfonamido -2~

methvipropoxy lethoxyjethyl]acetamide INT-B14) as a hight vellow ol

Represeniative Scheme for Synthesis of a-Alkyl-substituted Dimer Products:

Example 96. 1-(2-f2-f{25}-2-f{4-[{{ 18,28} 2~ {(3R}-3-Aminvpiperidin- I-vi{-4,6-dichioro-
2,3-dikydro-1 H-inden- I-vijoxyfbenzene)sulfonamidofpropoxyjethoxyjethyl)-3-(4-{{({2- 2-
f(28)=2-f{4-{f{ 15,28}~ 2-f(3R }-3-asminopiperidin- I-pij-4, 6-dichlore-2,3-dikydro- 1 H-inden-
L-vifoxplbenzenelsulfonamidofpropoyjethoxylethycorbamoyiiaminobutyBurea;

hydrochloride
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[0470] Step A To a 100-mL round-bottom flask was added phenol INT-B4 (430 mg,
1.04 mamol, 1 equiv), tetrahydrofuran (25 b}, aminoindanol INT-I8F (416 mg, 1.04 munol,
1 equiv), and PPhs (408 mg, 1.56 nwwool, 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 mi)}
over 20 min. The resulting solution was stirred for 40 min at 40 °C. The resulting mixture
was concentrated under vacuum. The residue was applied onto a silica gel cohuron with ethyl
acetate {100%) providing 1 g of ferr-butyl N-[(3R)-1-[(15.25)-4 6-dichloro-1-(4-[[(25)-1-]2-
{2-(rifluoroacetamido jethoxy jethoxy |propan-2-ylisulfamoyliphenoxy -2, 3-dihvdro-1 /-
inden-2-yipiperidin-3-vljcarbamate (INT-B15) as a brown oil.

{0471} Step B: To a 250-mL round-botiom flask was added INT-B15 (1 g, 1.25 mmol,
1 equiv) and methanol (50 mi) foliowed by the addition of sodium hvdroxide (3 Mag, 8
mbL). The resulting sohution was stirred for 45 min at 60 °C. The resulting shurry was
extracted with 3 x 150 ml of CHxClz. The combined organic lavers were dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. Thus resulted in 230

mg (26%;) of fert-butyl N-{(3R)-1-[{15.25)-1-{4-}[{25}-1-| 2-(2-aminoethoxy ethoxy propan-

b
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2-yljsulfamoyliphenoxy)-4,6-dichioro-2,3-dihy dro-1 H-inden-2-vl{piperidin-3-
yvicarbamate (INT-B16) as a light vellow solid.

04721 Step €. To a 100-mL round-bottom flask was added amine monomer INT-Bi6
(230 mg. 0.33 mmol, 1 equiv), DMF (20 mL), and 1 4-duisocvanatobutane (23 mg, 0.16
mmol, 0.5 equiv). The resulting solution was stirred for T h at 60 °C. The resulting mixture
was concenirated under vacuum. The residue was applied onto a silica gel column with
CH:Clo/methano! (10:1) providing 150 mg (30%) of fert-buiyl N-[(3R}-1-[(18,25)-1-(4-
H2S)-1-2-2-HHA-1 (2 2-[(28)-2- (4[] (15.28)-2-| BR)-3-{{ (rert-

butoxy ycarbonylaminoipiperidin-1-vl}-4,6-dichlore-2,3~dihy dro- 1 H-inden- 1 -
vijoxy}benzene)sulfonamidoipropoxy lethoxy Jethylcarbamovijaminofbutyecarbamoyijam
inoiethoxy Yethoxy |propan-2-ylisulfamoy!|phenoxy)-4,6-dichloro-2 3-dihydro-1 A-inden-2-
vlipiperidin-3-yljcarbamate (INT-B17} as a light brown solid.

{0473] Step B To g 100-mL round-bottom flask was added Boc-dimer B17 (150 mg,
0.10 mamol, 1 equiv), CH2Clz (10 mL}, and trifluorcacetic acid (1.5 mL). The resulting
solution was stirred for 1 h at room temperature. The pH value of the solution was adjusted
to 12 with saturated agueocus potassium carbonate and extracted with 100 mL of CHaCla
The orgamc layer was washed with 2 x 106 mbL of brine, dried over anhvdrous sodium

sulfate, filtered, and concentrated under vacuum to provide crude compound Example 96.

Example 86: I-(2-[2-f{28}-2-{{4-{{(18,25}-2-J(3R}-3-Aminopiperidin- I-yi]-4,6-dickioro-
2,3-dikydro-1 H-inden- I-vijoxyfbenzene)sulfonamidofpropoxyjethoxyjethyl)-3-(4-{{({2- 2-
f(28)=2-f{4-{f{ 15,28}~ 2-f(3R }-3-asminopiperidin- I-pij-4, 6-dichlore-2,3-dikydro- 1 H-inden-
L-vifoxplbenzenelsulfonamidofpropoyjethoxylethycorbamoyiiaminobutyBurea;
hydrochloride,

[0474] Crude product of Steps A-D was purified by preparative HPLC with the
following conditions: Column, XBridge Preparative C18 OBD Column, 197150 mm, Sumy;
mobile phase, water (0.05% HCY and CH3CN (25.0% CH3CN up to 55.0% m 10 man);
Detector, UV 254 nm. This resulted in 20.8 mg (16%) of the title compound as alight vellow
solid. MS (m/z}: 1343.7 [M+H}". 'H NMR (Methanol-d4, 400MHz) § 7.96 (d, J = 8.8 Hz,
4H), 7.52 (s, 2H), 7.40(d, J=8. 8 Hz 4H), 7.04 (5, 2F), 6.78 (d, /= 4.0 Hz, 2H)}, 4.60 -4 42
{m, 2H). 3.90 - 3.66 {m, 8H), 3.35 - 3.49 (m, 18H), 3.32 - 3.10 (m, 10H), 3.09 (s, 4H), 2.28
— 200 (m, 6H), 1.78 - 1.66 {m, 2H), 1.46 (s, 4H), 1.30 - 1.28 (m, 1H}. 1.07(d, J=64Hz,
6H).
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Example 97: 3-{2-{2-f{2R}-2-f{4-f{{15, 28}~ 2-f{3R}-3- Aminopiperidin- I -v{j-4,6-diciloro-
2, 3-diliydra- I H-inden- I-yljoxylbenzenelsuifonamidojpropoxy Jethoxy fethylh- 1-{4-{ {2~ 2~
HO2R)-2-J{4-F{{15,25}-2-J{3R}-I-aminopiperidin- I-ylj-4, 6-dichloro-2, 3-dilydro- 1 H-
inden-I-yljoxyfbenzenelsulfonamidojpropoxyjethoxyfethylcarbamoyifaminofbutyliurea
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Example 97

{0475} Beginping with INT-I&F and INT-BS, the crude product of Steps A-DB was
purified by preparative HPLC with the following conditions: Column, XBridge C18 OBD
Preparative Colunmn, 19%250 mm, 5 um; mobile phase, waters (0.05% TFA) and CH3CN
(17.0% CHCN up to 60.0% in & min); Detector, UV 254 nm. This resulted in 150.7 mg
(43%) of the title compound as a white solid. MS (m/2z)y 134325 [M+H]" 'H NMR
{(Methanol-d4, 400MHz) 6 7.96 — 7.86 (m, 4H), 745 (d, /= 1.6 Hz, 2H), 7.30 (d. /=8 §Hz,
4H), 712 (s, 2ZH), 6.20(d, /= 5.6Hz, 2H). 392 - 3.78 {m, ZH}. 3.56 - 3,50 (m, 12H}. 3.50
—3.30 {m, 8H), 3.29 - 3.26 {m, 6H}, 3.13 - 3.04 (m, 8H), 3.04 — 2.82 (m, 2H), 2.78 - 2.73
(m, 4H}, 1.96 — 1.88 (m, 4H), 1.63 — 1.61 (m, 2H), 1.61 — 1.55 (m, 2H), 1.44 (s, 4H), 1.06
(d, /J=064Hz 6H)

Example 98; 3-(2-f2-f{ 25} 2-f{4-{{{ 15, 28}-2-{{3R}-3-Aminopiperidin- I-vij-4, 6-dichioro-
2,3-diksydro- 1 -inden- I-yljoxyfhenzene}salfonaniddo |-3-methylbutoxyfethoxyfethvi}-1-
(4=ff(2-§ 2- [ 28} 2-f (4-F I 18, 28)=2-{ 3R}-3-aminopiperidin-1-yij-4, 6~-dichlioro-2,3-diliydro-
{H-inden-I-vijoxyibenzene) sulfonamidof-3-
methyibutoxyjethoxyjethyicarbamaoyllamino fbutylarea diliydrochioride
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{0476} Beginning with INT-I8F and INT-B6, the crude product of Steps A-B was
purified by preparative HPLC with the following conditions: Columm, XBridge Preparative
C18 OBD Column, 19%150 nun, 5 um; mobile phase, water {0.053% HCD) and CHCN
{40.0% CH:CN up to 60.0% in 10 nun); Detector, UV 254 nm. This resulted in 82.8 mg
(18%) of the title compound as a white solid. MS (m/z). 1400 [M+H]" 'HNMR (Methanol-
da, 400 MH#z) 6 7.98 (d, /=84 Hz, 4H), 7.55 (5, 2H), 7.42 (d, J = 8.4 Hz, 4H), 7.05 (s, 2ZH),
6.86(d,/J=64Hz 2H), 457 (q,/J=80Hz 2H), 3.84 - 371 (m, 8H), 359327 (m, 24H},
322(g,/J=54Hz, 2H), 312 (5, 4H}, 2.33 - 2.19 (m, 6H}, 1.97 - 1.69 (m, 4H), 1.50 (5, 4H}.
0.90 ¢, J =64 Hz, 12H).

Example 99: 3-{2-f2-f(2R}-2-f{4-F{{ 18, 28)~2-{{3R}-3-Amiinopiperidin-1-pij-4,6~-dichioro-
2,3-dibydro- 1 H-inden- 1-yifoxyjhenzenelsulfonamidoj-3-methylbutoxy fethoxyjetiyl)-1-
(4-Jf(2-f2- 2R} 2{{4-[I( 18,25} 2-{ (3R} F-crnrinopiperidin- I-yl]-4,6-dickioro-2,3-dilyydro-
I H-inden-I-yljoxyfbenzenelsulfonamidof-3-
methyibutoxylethoxylethylcarbamoylfaminofhutvlurea.

'

./
‘N

NH;

TAO\/\ )
e \\’//\VI\ /\\/O\//\N /”\\,/\

lel] L/

Example 99

{0477 Beginning with INT-I8F and INT-B7. the crude product of Steps A-D was
purified by preparative HPLC with the following conditions: Cohumn, XBridge Shield RP18
OBD Colunm, 197150 mm, 5 um; mobile phase, water {0.05% TFA) and CH3CN (30.0%
CH3;CON up t0 47.0% in 8 nun}; Detector, UV 254 nm. This resulted in 48.6 mg (56%) of the
title compound as a white solid. MS (m/z). 1400 [M+H]" H NMR (Methanol-d4, 400
MHz}): 6 795-787(d. /=92 Hz, 4H), 746 (d, J=1.6 Hz, 2H), 7.30 (d, /= 6.4 Hz, 4H),
7.14 (s, 2H), 6.15(d, J=88Hz, 2H), 3.80 (q. /=56 Hz 2H), 3.56 - 334 (m, 18H), 334 -
3.26 (m, 4H), 3.22 — 3.18 (m, 2H), 3.13 - 2.99 {m, 8H}, 2.83 (5, 2H), 2.78 - 2.66 (m, 4H),
2.03 - 1.82(m, 6H), 1.79 - 1.57 (m, 4H), 1.46 (s, 4H), 0.89 (1, J =64 Hz, 12H).

Example 100 1-f2-(2-f2-f{4-{{{18,285}-2-{ (3R)-3-Aminopiperidin-I-yij-4 6-dichioro-2,3-
diliydro-1 H-inden- [-ytfoxyfbenzene)suifonamidof-2-methyipropoxy jethoxy)ethylj-3-{4-
({202~ f2-f{4-F§{ 18, 25} 2-[(IR}-3-crminopiperidin- I-yl}-4,6-dichlvro- 2, 3-dikydvo- T H-
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[0478] Beginming with INT-I8F and INT-B14, the crude product of Steps A-D was
purified by preparative HPLC with the following conditions: Column, XBridge Preparative
C18 OBD Colurmnn, 19%150 mim, 5 um; mobile phase, water (0.05% HCH and CH:CN (30%
CH:CN up to 60% in 10 mun); Detector, UV 254 nm. This resulted in 217.6 mg (45%) of
the title compound as a light vellow solid. MS (m/z): 1371.25 [M+H]" . ‘H NMR
(Methanol-ds, 400 MHz) 5 7.99 (d, J = 8.8 Hz, 4H). 7.54 (s, 2H), 7.42 (d, J = 8.8 Hz, 4H),
7.05 ¢s, 2H), 6.85 (d. J = 6.0 Hz, 2H), 4.55 (q,J = 7.8 Hz, 2H), 3.92 ~ 3.73 {(m, 8H), 3.64 —
3.56 (m, 12H), 3.47 (q. /= 8.2 Hz, 2H), 3.42 — 3.29 (m, 14H), 3.10 (s, 4H), 2.26 - 2.12 (m,
6H), 1.85 — 1.70 (m, 2H), 1.48 (s, 4H). 1.23 (s, 12H).

General Scheme for Synthesis of ortho-Substituted Sulfonamide Dimer Products:
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{04791 Step A: To a round-botiom flask was added aminoindanol INT-I8F (1 equiv)

and tetrahydrofuran (0.2 M), {ollowed by the addition of phenol linker INT-L6 (1.1 equiv)
and heating to 40 °C. To this slurry was added PPhs (2 equiv) and DIAD (1.5 equiv). The
resulting solution was stirred for 1-3 h at 40 °C. The resulting nuxture was concentrated
under vacuum and diluted with CH2Cl. The residue was applied onto a silica gel column
with petroleum ether/ethyl acetate (1:1) providing indane monomer INT-E1

[0480]

methanol (6.1 M), and sodium hydroxide (3 Mg, 3-5 equiv). The resulting solution was

Step B: To a round-bottom flask was added indane monomer INT-E1 (1 equiv),

stirred for 1-2 h at 60 °C. The resulting mixture was concentrated under vacuum and diluted
with CHaClz.
providing indane amine monomer INT-D2.

10481} Step £ To a round-botiom flask was added INT-E2 {1 equiv) NN-
dimethylformamde (DMF, 0.1 M), and 1 4-dusocvanatobutane (0.4-0.5 equiv). The

The residue was applied onto a silica gel column with CHoClo/methanol (10:1)

resulting solution was stirred for 2 h at 60 °C. The resulting misture was concentrated under
vacuum and diluted with of CHa(Cl. The residue was applied onto a silica gel column with
chloroform/methanot (10:1) providing the desired dimer of stracture (I). Final products were
purified by preparative HPLC. The final products were generally 1solated as the free based

amines, TFA salts, or hvdrochloride salts.

b
%
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{0482} Step B: To a round-bottom flask was added Boc-protecied dimer (£} (1 equiv)
and 51 CHCLxTFA (~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 hased
amines, TFA salts, or hydrochloride salis.

Example 101 Ff2-(2-f2-J{4-{{{ 18,28} 2-§ (3R}-3-Aminopiperidin-1-yij-4 6-dickloro-2,3-
diliydro-1H-inden-I-yijoxyf-2-methoxybenzenelsulfonamidojethoxyfethoxylethylj-3-§ 4-
({{2-{ 2~ 2-{4-{{{ 18, 25} 2-[{3R}-3-aminopiperidin- I -ylj-4,6-dichioro-2,3-difyydro- [ H-
inden-I-yljoxyj-2-

methoxybenzenelsulfonanidojethoxyfethoxylethyifcarbamoyljamino)butyljurea

NH2
- Cl
H o H v Hoo N
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MeO 0" Y
Example 101 N
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[0483] Beginning with INT-L6J and INT-I8F, Steps A-D provided Example 101 which
was purified by preparative HPLC with the following conditions: Column, XBridge Shield
RP18 OBD Column, 19*150 mum, 5 wm; mobile phase, water (0.05% TFA) and CH3CN
(15.0% CHsCN up to 50.0% in 8 miny; Detector, UV 254 nm. This resulted i 0146 g
{100%;) of the title compound as a white solid. MS (m/z) 1375.80 [M+H]" H NMR
{(Methanol-ds, 400 MHz}: 6 7.83(d, /=88 Hz, 2H). 7.44 (s, 2H), 7.18 (5, ZH}, 6.93 - 6.86
{m, 4H), 6.05 (s, 2H), 3.96 (s, 6H), 3.70 (s, 2ZH), 3.60 = 3.53 (m, 9H), 3.51 — 3.48 (m, OH),
340-331{(m 8H), 312-3.09(m, 6H), 3.03 (. /J=54Hz 6H), 271 (d, /=8.0Hz 2H),
2.62 - 2.58 (m, 4H), 1.96~ 191 (m, 2H}, 1.84 (s, ZH), 1.80 —- 1.68 {m, 2H}, 1.65 - 1.50 (m,
2H), 1.46 (s, 4H).

Example 102 3-f2-(2-f2-f{4-{{{18,28}-2-{ (3R)-3-Aminopiperidin-I-yij-4 6-dichioro-2,3-
diliydro-1H-inden-I-yijoxyf-2-methytbenzenejsulfonamidofethoxyjethoxyjethyij-1-{4-
({{2-{ 2~ 2-{4-{{{ 18, 25} 2-[{3R}-3-aminopiperidin- I -ylj-4,6-dichioro-2,3-difyydro- [ H-
inden- I-ylloxyj-2-methylbenzene)sulfonamidofethoxylethoxylethyljcarbamoyl]

aminc)butylfurea
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Example 102

[0484] Beginning with INT-LOK and INT-I8F, Steps A-D provided Example 102 which
was purified by preparative HPLC with the following conditions: Column, XSelect CSH
Preparative C18 OBD Cohwnn, 19%150 mom, 5 um; mobile phase, water {0.03% TFA) and
CH:CN {25.0% CHSCN up 1o 37.0% 1o 10 nun), Detector, UV 254 nm. This resulted in
30.4 mg (20%) of the title compound as a solid. MS (m/Zz): 1343.4 [M+H|" H NMR
(Methanol-d4, 400MHz) 6 7.95(d, J= 88 Hz, ZH), 746 {s, 2H), 719 - 7.11 (m, 6H), 6.12
(d,/J=38Hz 2H).3.78(q.J=7.4Hz 2H), 3.63 -3.43 (m, 17H), 341 - 3.35{m, 2H), 3.33
~3.25(m, #H), 3.13 - 3.05 (m. 8H), 3.05 - 2.98 (m, 4H), 2.85 (s, 2H), 2.70 — 2.60 {m, 9H),
200-1.85(m, 4H), 1.73(d, J=9.0Hz 2H), 1.59{d, /= 8.8 Hz, 2H), 1.46 {s, 4H), 133 {1,
J= 8.8 Hz, 2H).

Example 103 F-f2-{2-f2-[(4-}}{18,28}-2-f{3R)-3- Asminopiperidin-1-yi}-4,6-dichiorp-2,5-
diliydro-1 H-inden- I-yifoxy{-2-fluorobenzenelsulfonamidojethoxyiethoxyiethvif-3-{4-

(1 2-(2-f2-f{4-F[{ 18, 28}~ 2-{ (S R}-3-andnopiperidin- I -pif-4,6-dichloro- 2, 3-dilsydro- 1 H-
inden-1-yijoxyj-2-

Puorohenzenelsulfonamidofethoxyfethoxyethylicarbamoyljaminolbutvifurea

NH,
\
(W
N
o F
o4 ;
- & HoH )§ - H o Xl
&/ "S“N/\/O\/A"O/\/NKNWN Nt \/‘\G/\/N\é’
TN C H H H & -
cl © - -
F O B
Exarmple 103 Q
HoN

{0485] Beginning with INT-L6L and INT-I18F, Steps A-D provided Example 103 which

was purified by preparative HPLC with the following conditions: Column, XSelect CSH
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Preparative {18 OBD Column, 19%150 mum, 5 um; mobile phase, water {0.05% TFA) and
CH:ON (23.0% CHON up to 41.0% in 8 miny; Detector, UV 254 nm. This resulied in 53.2
mg (69%) of the title compound as a white sohid. MS (m/z) 135175 [M+H]". 'H NMR
(Meathanol-d4, 400MHz) 8 788 (1, /=86 Hz, 2H), 747 (d. /=18 Hz, 2H), 723 - 710 (m,
6H), 6.11 {d, J=16.4 Hz, 2H), 3.76 (5, 2ZH}, 3.63 - 3.49 {m, 16H}, 342 - 3.36 {m, 4H), 3.36
—3.29 (m, 6H), 3.29 - 3.20 {m, 4H), 3.20 - 3.10 {m, 4H}, 3.10 - 2.96 {m, 4H), 2.96 - 2.56
{(m, 6H), 1.94 (d. /J=322Hz 48), 1.66(d, /=46 6 Hz, 4H), 1.49 (5, 4H).

Scheme for Synthesis of Example 104:

Example 104: 4-(/(15,25)-2-(R}-3-Aminopiperidip-1-pl]-4,6-dicliloro-2,3-dilydro-1 H-
inden=-1-pljoxy)-IN-f 26-{{4-({( 18, 28}-2-f{ R)-3-aminopiperidin-1-yij-4 6-dichioro-2,3-
dibydro-1 H-inden- I-ylloyh-2-chlorophenylisalfonaniido)- 10,1 7-dioxo-3,6,2 1,24~
tetraoxa-9, 11,16, 18-tetraazahexacosylf-2-chlorobenzenesulfonamide; bis(irifluroacetic

acid}

NHBoe NHBos
s ")Amﬁaoc (\(ﬁ o)
L . Y
N ; ~ N Pdy(dba);. Xantphos ’\:'
SN HOL I/% Al PR DIAD. \r“ Pealabal, Xantphos N
{ o Ay, s C \©\ BUSH. IPEN ,\
b , A-gioxane, 90 ° e, “8Bn
cl Step A G Gy
INT-igF ClNT-ES Step B ¢l NTEe
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[ . -
NCS N BN g O N OCNw~~nco
------------------- * /\,«*OT‘\\["’ {/’\,&O /‘\I [
ACOH, Hy0 { ., EigN, CH,CH BME. 60 °C
AcOH, Hy0O t\ P S’u 3 22 ), \Lf \/\ /\\/Q\/’\\ OME, 66 °C
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Example 104 £\>

[0486] Step A: To around-bottom flask was added aminoindanol INT-ISF (0.602 g, 1.3
mmol, 1 equiv} and tetrahvdrofuran (3.5 mL), followed by the addition of 4-bromo-3-
chigrophenol (0.374 g, 1.8 mmol, 1.2 equiv) and heating to 45 C. To this slurry was added
PPhs; (0.590 g, 2.25 mmol, 1.5 equiv) followed DIAD (0.443 mL, 2.25 mmmol, 1.5 equiv)
dropwise. The resulting solution was stirred for 3 h at 40 °C. The resulting nuxture was

concentrated under vacuum and diluted with CH2Cl. The residue was applied onto a silica

250
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gel column with hexanes/ethyi acetate (0-50%) providing 0.886 g {99%} of rerr-butyl [(R)-
1-{(18.25)-1-(4d-bromo-3-chlorophenoxy }-4,6~-dichloro-2, 3-dihv dro- 1| H-inden-2-
viipiperidin-3-yljcarbamate (INT-E3) as a pale pink foam.

{04871 Step B: To around-bottom flask purged and maintained with an inert atmosphere
of nitrogen was added arvibromide INT-E3 (0.870 g, 1.47 mmol, 1 equuv), 1,4-dioxane (7.4
mb), N N-diisopropylethviamine (0.381 g, 2.95 mmol, 2 equiv), . Pda{dba):»CHCls (337
mg, 0.037 munol, 0.025 equiv), and Xantphos (38.9 mg, 0.067 mmol, .05 equiv). The
solution was degassed with nitrogen bubbling for 5 muin 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 slurrv was concentrated under vacuum. The residue
was applied onto a stlica gel column with hexanes/acetone (0-20%) providing 0.607 g {65%)
of fert-buiyl {{(FO-1-{(15.253-1-(4-(benzylthio}-3-chlorophenoxy }-4,6-dichloro-2,3-dihy dro-
H-inden-2-vlpiperidin-3-yljcarbamate (INT-E4) as a light orange solid.

[0488] Step C: To a round-bottom flask was added thicether INT-E4 (0.607 g, 0.95
nmmol, 1 equivy, acetic acid (3 mb), and water (1 mL} This was followed 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 mbL of ethyl acetate and treated with 4.6 g of sodium bicarbonate. Water {50
mb} was added and the layers separated. The organic laver was washed with T x 50 mL
saturated aqueous sodiom bicarbonate and 1 x 50 mL brine. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. This provided 740 mg
of crude terf-butyl [(R)-1-{(18,25)-4,6-dichioro-1-{3-chloro-4-{chlorosulfonyhphenoxy |-
2.3-dihvdro-1H-inden-2-vl|pipendin-3-yljcarbamate (INT-E3) as a pasty solid that was used
without further purification.

[0489] Step B: To a round-bottom flask was added crude suifonyl chloride INT-ES
{(theoretical 0.95 mmol} from Step { and CHzCl: (1 mL). To this mixture was added 2,2'-
{ethane-1 2-divibis{oxy)ibis{ethan~-1-amine} (1.04 g, 7 mmol, 7 equiv) dropwise over 2 nun.
The reaction solution was stirred overnight at room temperature. The reaction shurry was
diluted with 15 mb of CH2Cl and 10 mL of ethyl acetate. The organic laver was washed
with 3 x 30 mL of water and 2 x 30 mL of brine. The resulting mixtore was concentrated
under vacuurn and diluted with of CH2Clz. The residue was applied onto a silica gel coluron
with CH2Cly/methanol (0-15%) providing 0.335 g (49% over 2 steps) of tert-butyl {{K}-1-
{18, 28)-1-(4-{N-(2-| 2-(Z-aminoethoxy Jethoxy fethy Dsulfamoy1]-3-chicrophenoxy }-4,6-

dichloro-2,3-dihy dro- L -mden-2-vlpiperidin-3-yljcarbamate (INT-E6) as a white foam.
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{0450} Step £: To a round-bottom flask was added INT-E6 (0.181 g, .25 mmol, 1
equiv), DMF (5 ml), and 1,4-dusocyanatobutane (15.8 mg, 0.113 mmol, 0.45 equiv). The
resulting solution was stirred for 4 h at room temperature. The resulting nuxture was
concentrated under vacuum and used directly in Step ¥.

{0491} Step . The crude material from Step E (theoretical 0.113 mmol} was diluted in
31 CHzCITFA (4 mL). The resulting solution was stivred for T h at room {emperature.
The resulting nuxtire was concentrated under vacuum. The crude product was purified by
preparative HPLC.

[0492] Steps A-F provided Exarople 104 which was purified by Preparative HPLC with
the followimg conditions: Coluron, Atlantis T3 OBD Column, 19¥150 mmn, 10 um; mobile
phase, water (0.1% TFA) and CH>CN (0.1% TFA, 20% CH3UN up to 70.0% in 40 min);
Detector, UV 254 nm. This resulted in 0.174 g (100%;) of the {itle compound as a white
solid. MS (m/z). 1383 IM+H]'. 'H NMR (Methanol-ds, 400 MHz):. § 8.06 (d, J= 8.9 He,
2H), 7.48 — 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, 2H), 3.74 — 3.43 (m, 19H), 3.43 — 3.28 (m, 15 H), 3.20 -
3.10 (ro, 16 H), 2.95 (s, 2H), 2.84 — 2.58 (m, 4H), 2.00 (s, 2H), 1.92 (s, 2D, 1.77(d, J= 9.6
Hz, 1H), 1.74 — 1.30(m, 7H).

Representative Scheme for the Synthesis of Linker Amine Dimers:

TsO™~y N
BochNg, o~ INT-Y2 i\./\*/o\’/\i\l aney ‘ N/\/Q\//\!\.‘-i
[ NH S R e - SCCHN»C-j 2
4 KoCOs, CHaCN EfOH, NiH,OH ~
80 °C INT-RDA INT-RD2
Step A Step B
OCN_~~nco O o
--------------------------------- - Ao O™ A A }!: H\/\ N NHBoc
MF. 50 ° BocHNaw N 7T UNT N Y 0
DMF, 60 °C * B H H i
Ston ¢ INT-RD3
ep
O 4 HO
A HC e HoOM ]
4 M HCliag h/\?\]/\\/@\//\f\‘/kN/’\vﬁ\/NVN\/\Q/\"‘/ N NHy
HoN Y ¥ i
CHLCN, CHoChy N HoH &
INT-RD4

Step D

[0493] Step A To a 300-mL round-bottom flask was added rers-butyl N-{(3R}-
pyrrolidin-3-yljcarbamaie (10 g, 537 mmol, I SqUIY), 1-fj2-(2-

azidoethoxy jethoxy jsulfonvi-4-methylbenzene (INT-Y2, 16.85 g, 59.1 mmol, 1.1 equiv),

3]
O
5]
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CH:CN {100 mbL), and potassium carbonate (22.26 g, 161 mmol, 3 equiv). The resulting
solution was stirred overnight at 60 °C. The solids were filiered out and the resulting mixture
was concenirated under vacuum providing 13 g (81%) of terr-butyl N-[(3R)-1-[2-(2~
azidoethony yethylipyvrrolidin-3-yljcarbamate (INT-RD1) as a yellow oil.

{0494} Step B: To a 250-mL round-bottom flask flushed with N2 was added ethanol
{100 mL3, Raney Ni (10 g}, azide INT-RD1 (6 g, 20 mmwol, 1 equiv), and NHsOH (28%, 10
mb). To the above Hu was introduced in followed by a purging/filling cvcle, leaving the
shurrvy under an atmosphere of Ha. The resulting slurry was stirred for 2 h at room
temperature.  The sohids were filtered out and the resulting mixture concentrated under
vacuum providing 4 8 g (88%) of tert-butyl N-{(3R)-1-[2-(2~aminoethoxy jethvl|pyrrolidin-
3-vljcarbamate (JINT-RD2) as ayellow oil.

[0495] Step €. 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, 1 equiv), BDMF {250
mb), and 1,4-diisocvanatobutane (2.6 mi., 0.45 equiv). The resulting solution was stirred
for 2 h at 60 °C. The resulting shurry was concentrated under vacuum. The residue was
applied onto a silica gel column with CHaCN:H20 (35:65) providing 9.0 g of rerr~butyl N-
[GBR-1-12-2-[1(4-1] (2-12-1(3R)-3-|[{Fert-butoxy yearbony i Jamino ] pyrrolidin- 1 -

vijethoxy lethylicarbamoyljaminojbuty Dcarbamovliaminolethoxy yethviipvrrolidin-3-
yijcarbamate (INT-RD3) as a white sohid.

{0496] Step B 3-(2-[2-[(3R)-3-Aminopyrrohidin-1-yllethoxy Jethy - 1-(4-[[ (2-[ 2-[(3R}-
3-aminopyrrolidin- [ -vljethoxy jethyDearbamovl] anunojbutyurea hvdrochloride. To a
250-ml round-bottom flask was added Boc-diamine INT-RD3 (3.0 g, 4 37 mumol, 1 equiv},
CHzCL (15 mby, CHON (15 ml), and hydrogen chloride (4 Mg, 15 mL). The resulting
solution was stured for 2 h at room temperature.  The resulting maxture was concentrated
under vacuum. This resulted in 2.2099 g (91%;) of the title compound as a brown otl. MS
(mz). 487 [M+HI". 'H NMR (Methanol-#4, 300 MHz) § 4.29 ~ 412 (m, 3H), 4.01 - 3.73
(m, TH), 3.75 — 3.48 (m, 10H), 3.40 (t, J= 4.9 Hz, 6H), 3.19 (d, J= 5.8 Hz, 4H), 2.70 (1t, J
=247, 11.1 Hz, 2H), 2.30 (qd, /= 8.0, 3.7 Hz, 2H). 1.60 — 1.49 (m, 4H).

INT-8D4
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{0497} Through Steps A-B, 2.2449 g (92%) of 3-(2-{2-{(35)-3-aminopyrrolidin-1-
vlethoxy JethyB-1-(4-[{(2-[2-[(38)-3-ammopyrrolidin-1-

vilethoxy lethyhcarbamovljaminojbutyDurea hydrochloride (INT-8D4) was prepared as a
brown solid. MS (m/z): 487 [M+1]". 'H NMR (Methanol-d4, 300 MHz) & 4.26 (5. 2H),
4.18 (s, 1H), 3.98 (d, J= 12.5 Hz, 2H), 3.83 (1, J = 4.5 Hz, 5H), 3.77 — 3.50 (m, 10H), 3.41
(t,J =52 Hz, SH), 3.26 — 3.16 {m, 4HD), 2.74 (s, 2H), 2.31 (ddd. J = 13.8, 8.4, 5.0 Hz, 2H),
162 1.51 (m, 4H).

Representative Scheme for the Synthesis of Thioether Indane Scaffolds:

Boc % c
N ( ™
F £ ) - ). _
e ! Pd,{dba},, Xantphos ; gt PPhs, DIAD N
HO 2{dbajs, HO N 3 :
B D L N - T
ay BnSH, iPrEtN NP g | wOH  THF, 40°C P
BT 4 adioxane, 100°C sen (/ =N N
L B A
Step A INT-TE B Step B o
INT-18M ’
INT-TE2
Zn{CN), E
PA(PPhg ), fa
NMP, 100 °C T
Step C
INT-TEZ
{0498] Step A: To a 1000-mL round-bottom flask purged and maintained with an inert

atmosphere of nifrogen was added 4-bromo-2-fluorophencl (20 g, 104.7 mimol, 1 equiv),
dioxane (240 ml), Xantphos (7.28 g, 12.6 nunol, 0.12 equiv), diisopropylethylanune (34.6
mb), Pda(dba);«CHC 3 (6.52 g), and benzylmercaptan (24.6 mi}. The resulting solution was
stirred overnight at 100 °C in an oil bath. The resulting mixture was concentrated under
vacuum. The resulting residue was sturried in water and extracted with 3 x 500 mL of ethyl
acetate. The combined organic lavers were washed with 3 x 500 mbL of brine, dned over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was applied
ondo a silica gel column with hexane/ethyl acetate {0-10%) providing 14 g (57%) of 4-

{(benzylsuifanyl}-2-fluorophenol (INT-TE1) as a vellow sohid.
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{0499} Step B: To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of nifrogen was added aminoindanol INT-I8M (3 g, 6.95 mmol, 1 equiv),
tetrahvdrofuran (16.2 mL), phenol INT-TE1 (1.71 g, 7.30 mumol, 1.08 equiv), and PPhs (2.92
g 11.1 mmol, 1.6 equiv). This was followed by the dropwise addition of DIAD (212 ¢,
10.5 mmol, 1.55 equiv) at 40 °C over 45 min. The resuiting solution was stirred for 1 h at
40 °C m an o1l bath. The resulting mixture was concenirated under vacuum. The residue
was applied onto a silica gel columm with ethvl acetate/petroleum ether (1:40) providing 3.3
2 {73%;) of rert-butyl 4-[{18,25)-1-{4-(benzylsulfanvi}-2-fluorophenoxy i-4-bromo-6-chioro-
2,3-dihvdro-1 H-inden-2-viipiperazine- 1 -carboxylate (INT-TE2) as a purple solid.

[0500] Step €. To a 100-ml round-bottom flask purged and maintained with an inert
atmosphere of nitrogen was added arylbromide INT-TEZ (3.3 g, 5.09 mmol, 1 equiv), NMP
(33 mL}, Zn{CN)2 (312 mg, 0.52 equiv), and Pd(PPhsk {589 myg, 0.10 equiv). The resulting
solution was stirred overnight at 100 °C n an oil bath. The resulting sohution was diluted
with water and extracted with 3 x 30 mbL of ethy! acetate. The combined organic lavers were
washed with 3 x 30 mL of brine and concentrated under vacuum. The residue was applied
onto a silica gel columm with petroleum ether/ethyl acetate (7:1) providing 2.05 g {(68%) of
feri-butyl 4-{(15,25)- 1 -{4~(benzylsulfanyl}-2-fluorophenoxy |-6-chloro~-4-cyvano-2,3-
dihydro-1H-inden-2-viipiperazine- I -carboxylate (INT-TE3) as a gray solid. MS {m/z}: 594
[M+1}". TH NMR (Methanol-d4, 300 MHz) § 7.71 {(d, J = 2.0 Hz, 1H), 7.49 - 7.41 (m, 1H),
733-7.02{(m, 8H), 5.80(d, /=61Hz, 1THL 407 (s, 2H). 370 -356(m, 1H), 334, /=
48 Hz, 4H), 3.02(dd, /=167, 7.8 Hz, 1H). 2.51 (gd, /= 11.6, 5.3 Hz, 4H), 1.42 (s, OH).

- SBn
o\
Cl
INT-TE4

[0301] Using INT-I8C, Steps A and B provided crude INT-TE4. The residue was
applied onto a stlica gel column with ethy] acetate/petroleum ether (1:10) providing 32 ¢
{62%) of (15,25)-1-{4-(benzyi suifanyl}-2-fluorophenoxy |-4,6-dichloro-N, N-dimethyi-2,3-
dihydro-1H-inden-2-amine (INT-TE4) as a white solid. MS (nz) 462 [MH+HI" H NMR
{Methanol-d4. 400 MHz) § 7.40 (d. /= 1.7 Hz, 1H). 7.30 — 7.15 (m, 6H), 7.17 — 7.04 (m,
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3H), 5.78 (4, J = 5.7 Hz, 1H), 4.09 (s, 2H), 3.46 (td, J= 7.7, 5.8 Hz, 1H), 3.26 (dd, J= 16.6,
8.1 Hz, 1D, 2.85 (dd, J= 16.6, 7.4 Hz, 1H), 2.31 (s, 6H).

INT-TES

[0502] Using INT-I8L., Steps A-C provided crude INT-TES. The residue was applied
oo a silica gel colunmn with ethyl acetate/petroleum ether (1:10) providing 2.31 g (59%) of
fert-butyl 4-{(158,28)-1-{4-(benzylsulfanyl}-2-fluorophenoxy|-4,6-dichloro-2,3-dihydro-1H-
inden-2-yiipiperazine-1-carboxylate (INT-TES) as a light purple solid. MS (m/z) 603
[M+H]Y. TH NMR (DMSO-d6, 400 MHz) § 757 (d, /=18 Hz, 1H), 745 (1, /=8.8 Hz,
TH), 7.33 — 7.09 (m, 8H), 5.89 (d, J = 5.6 Hz, 1H), 4.19 (s, 2H), 3.61 — 3.51 (m, 1H), 3.30
(s, 4H), 3.08 (dd, J = 16.7, 8.0 Hz, 1H), 2.83 (dd, J = 16.7. 7.1 Hz, 1H). 2.40 (dp, J = 21.7,
5.6.4.9 Hz, 4H), 1.36 (s, 9H).

i%cc
¢/

N\
cl

INT-TES

{0503] Using INT-18M and 4-bromophenol, Steps A-C provided crude INT-TEG. The
residue was applied onto a silica gel column with petroleum ether/ethyl acetate (10%)
providing 2.05 g (79%) of rerr-butyl 4-[(15,25)-1-[4-(benzvisulfanylphenoxy]-6-chloro-4-
cyano-2.3-dihydro-1 H-inden-2-vl|piperazine-i-carboxylate (JNT-TE6) as a gray solid. MS
(m/zy. 576 IM+H]". 'H NMR (Methanol-d4, 300 MHz) 8 8.10 - 8.01 {(m, 1H), 746 (d, J =
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8.5 Hz, 1H), 3.94 (1, J= 6.2 Hz, 1H), 3.05 (t, J= 6.9 Hz, 1H), 2.64(d, J= 13.8 Hz, 1H), 2.22
(d,.J= 11.8 Hz, 1H). 2.02 (s. 1D, 1.73 (q, J = 13.3, 9.8 Hz, 3H), 1.43 (d, J = 13.6 Hx. 3H),
1.33 - 111 (m, 2H). 0.86 (s, 1H).

Scheme for the Synthesis of Thisether INT-TES

4 1
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HO. /\\\ N PPhy, DIAD Pdidbaly, Xantphos
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i ! N Ry
SF g, E\/\SIOH THF, 46°C BnSH, iPrafth \;}i
' = Br :

// 1,4-dicxane, 100 °C
Step A o\
INT-12C Step B

INT-TEY INT-TES

{0504} The thioether INT-TES was synthesized by reversing the steps from the previous

method as shown in the scheme above.

[0505] Step A: To a 100-mL 3-necked round-bottom flask purged and mamtained with
an inert atmosphere of nitrogen was added aminoindanol INT-19C (2.5 g, ¥ mumol, 1 equiv},
4-bromo-2-methyiphenol (1.82 ¢, 9.73 mmwol, 1.2 equiv), tetrabydrofuran (19 mL), and PPhs
(3.2 ¢, 12.2 muuol, 1.5 equiv). This was followed by the dropwise addition of DIAD (2.4
mbL} at 46-45 °C over 15 min. The resulting solution was stirred for 2 h at 40-45 °C i1 an
oil bath. The resulting mixture was concentrated under vacuum. The residue was applied
onio a silica gel columm with CH:xCh/methanol (8:1) providing 3.25 g (849%) of (3R}-1-
[{(15,28)-1-(4-bromo-2~-methyiphenoxy }-6-chloro-d-methy1-2, 3~dihy dro- 1 H-mden-2-y1]-

N N-dimethylpiperidin-3-amine (INT-TE7} as ared o1l

{0506} Step B: To a 250-mL round-bottom flask purged and maintained with an inert
atmosphere of mirogen was added arylbromude INT-TE7 (4.38 g, 9.58 mmol, | equiv),
dioxane (66 mL), benzvimercaptan (2.38 g, 192 mmol, 2 equiv), Xantphos (665 mg, 1.15
mmol, 0.12 equiv), and dusopropvlethylamine (2.48 g, 192 mmol, 2 equv), and
Pd2{dba)s»CHCL (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 organic
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 gl columm with

hexane/ethyl  acetate (10%) providing 2.07 g (d2%) of (3R)-1-[{(1528)-1-]4~

)
&
it
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{(benzylsuifanyl)-2-methylphenoxy {-6-chloro-4-methyi-2,3-dithy dro-1 H-inden-2-vi{-N V-
dimethylpiperidin-3-amine (INT-TE3) as a light red oil. MS (m/z). 521 [M+H]" 'THNMR
{(Methanol-d4, 300 MHz) § 733 - 7.08 (m, 9H), 695 (d, J= 1.1 Hz, 1H), 579 (d, /=63
Hz, 1H), 4.04 (s, 2H), 343 (1d, /=81, 6.2 Hz, 1H}. 324 (dd. /=158, 8.1 Hz, 1H), 3.06
(dd, J=30.1, 11.1 Hz, 2H}, 2.77 {dd, /= 15.9, &1 Hz, 1H}, 2.30 (s, 5H), 2.20 - 1.88 (m,
12H), 1.88 - 1.77 (m, 1H), 1.62 (1,7 =128 Hz, 1H), 1.28(ddd, /=145, 6.8, 4.2 Hz, 2H).

Representative Scheme for the Synthesis of Dimer Products from Diamine Linkers:
Example 105 4£¢/(18,258)-4,6-Dicklpro-2-{piperazin.i-yl}-2, 3-dikydro- 1 H-inden- I~
yifoxph-N-fR )= I-{20-§ (R }-3-( [ 4-{}{ 18,28}~ 4, 6-dickloro-2-(piperazin- 1-yi-2, 3-dilydro-

I H=inden-1-yljoxy)-3-fluorophenylfsulfonamidolpyrrolidin-1-yij-7, 1 4-dioxo-3, 1 8-dioxa-
&,8,13, 1 S-tetraazaicosylipyrvolidin-3-plj-3-fluorobenzenesulfonamide;

tetra{trifiuoroacetate}
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{05071 Step A: To a 20 mL 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-chlorosucciuimide
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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 shurry was diluted with 50 mL of ethy! acetate and
organic solution was washed with 2 x 15 mi saturated aqueous sodium bicarbonate and 1 x
15 mi 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 0429 g (84%) of reri-butyl 4-({1525)-1-(4-
{(benzylthio}-2-fluorophenoxv)-4.6-dichioro-2,3-dihvdro-1 H-inden-2-y Dipiperazine-1 -
carboxylate (INT-TEY} as a white solid.

[0508] Step B: To a S mb glass vial was added of 3-2-[2-[(3R)-3~aminopyrrolidin-1-
vilethoxy lethyD~-1-(4-{{(2-]2-[(3R)-3-amunopyrrolidin-1-

vijethoxy lethylicarbamoyljaminojbutyburea hydrochlonde (INT-RD4, 96 mg, 0.15 mmol,
1 equiv), CH2Clz (0.5 mL), and iriethviamine {0.15 mL, 1.1¢ mimol, 8 equuv). The mixture
stirred for 15 nunuies at room temperature, then solution of sulfonyl chioride INT-TES
{0.198 g, 0.34 mmol, 2.3 equiv} in CH2Cl: (1.0 mL) was added dropwise. The reaction
mixture stirred for 3 h at room temperatwre. The resulting muxture was concentrated under
vacuum providing 0.270 g of crude fert-bulyl 4-((1525-1-{4-{N-({R)}-1-(20-({R)-3-(¢{4-~
({{18.28)-2-{4-{tert-butoxycarbony}piperazin-1 -vl)-4,6-dichloro-2,3-dihydro- 1 H-inden- 1 -
vioxy}-3-fluorophenylisulfonamido)pyrrolidin-1-y1}-7,14-dioxo-3,18-dioxa-6,8,13,15-
tetraazaicosylypyrrolidin-3-yhsulfamoy-2-fluorophenoxy)-4,6-dichiore-2, 3-dihy dro-1H4-
inden-2-yi}piperazine-1 ~carboxylate INT-TE10} as a tan foam which was used for the next
step without purification.

[0509] Step €. To the crude matenal from Step B (theoretical 0.15 mmol) was added
4 M hvdrochloric acid in dioxane (I ml) and the mixture was stirred for 2 h at room
temperature. The resulting slurry was concentrated under vacuum. The crude product was
purttied by preparative HPLC to provide the desired product.

[{0510] Steps A-C provided the crude product which was purified by preparative HPLC
with the following conditions: Columm, Atlantis Preparative T3 OBD Column, 19%150 num,
10 um; mobile phase, water (0.1% TFA) and CH:CN (10.0% CHCN 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 (m/z): 686.2 [M/2+HT". 'H NMR (Methanol-d4, 400 MHz) 5 7.81 — 7.61 (m, 6H),
746(d,.J=1.7 Hz, 2H), 7.17 (s, 2H). 6.08 (d. J = 5.7 Hz. 2H), 3.79 — 3.68 (m. 10H), 3.54
{t,J = 5.4 Hz, 5H). 3.40 (m, 6H), 3.28 — 3.18 (m, 16H), 3.13 (s, 6H), 2.99(dd, /= 16.6, 7.5
Hz, 2H), 2.90 — 2.75 (m, 10H), 1.50 (s, 4H).
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Example 106 4-(/(15,28)-4,6-Dichioro-2-{piperazin-1-yi}-2,3-dilyydro-1 H-inden-1-
PHoxphN-f(S)- - 20-f{8}-3-{{4-{{( 18, 25}- 4, 6-dickloro-2-{piperazin-1-v}-2,3-diliydro- 1 H~
inden- I-yljoxy)-3-fluorophenylisuifonamidolpyrrolidin- 1-vi}-7, 1 4-idioxo-3, 1 8-dioxa-
6.8,13, 1 S-tetraazaicosylipyrrolidin-3-yij-3-fluorobenzenesulfonamide;

tefra{trifiuorpacetate}
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Example 106

[0511] Beginning with INT-TES and INT-SD4, Steps A-C provided 121.8 mg (48%) of
the title compound as a white solid. MS (m/z) 686.2 [M/2+H]". 'H NMR (Methanol-d4,
400MH2Y 6 7.77 - 765 (m, 6H), 744 (d. /=17 Hz 2H), 7.16 {d, J= 1.2 Hz, 2H), 6.06 {4,
J=35.7Hz, 2H), 3.81 - 3.61 (m. 10H), 3.52 (1.J =5.3 Hz, 5H), 3.43 (m, 6H), 3.25 - 3.18 (m,
16H), 3.11 (5. 6H), 2.98 (dd, J= 16.6, 7.2 Hz, 2H), 2.91 — 2.76 (m. 10H). 1.48 (5. 4H}.

Example 107 4((15,25)-6-Chloro-d-cyano-2-{piperazin. l-ylj-2,3-diliydro- 1 H-inden- 1~
Yoyl N=f (S} 1 -{ 20 {{&}-3-({4-({( 1 8§, 28}-6-Chloro-d-cyano-2-{piperazin- I-yi}-2,3-
dilydro-1 H-inden- [-ylfoxyphenylsulfonamido}pyrrolidin-1-vij-7, 1 4-dioxe-3, 1 8-dioxa-

6,8,13, I S-tetraazaicosyDpyrrolidin-3-vifbenzenesulfonanmide; tetra{trifluoroacetate)
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{0512} Beginning with INT-TE6 and INT-SD4, Steps A-C provided 84 9 mg (34%) of
the title compound as a white solid. MS (m/z): 659.4 [M/2+H]". H NMR (Methanol-d4,

300
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400MHz) § 7.91 (d, J= 8.9 Hz, 4H), 7.79 (d, J = 1.7 Hz, 2H), 7.46 (d, J= 1.3 Hz, 2H), 7.36
(d,.J = 8.9 He, 4H), 6.09 (d, J = 6.0 Hz, 2H). 3.80 — 3.70 (m, 10FD), 3.54 (1, J = 5.4 Hz, SH),
3.48 —3.33 (m. 11H), 3.24 (4 J = 5.1 Hz, 10H), 3.19 — 3.08 (m, 8H), 2.94 — 2.79 (m. 10H),
1.50 (s, 4H).

Example 108 4{/(18,25})-6-Chlpro-d-cyano-2-(piperagin- I-yi)-2, 3-dilsydro- I H-inden- I-
Yioxyl=-N=f( B )= I-{ 20-{ {R}-3-( [ 4-0}{ I §,28)}=-6-clrloro-4-cyano-2-{piperazin-I-yi}-2,3-
diliydro-{ H-inden- I-yifoxy)phienvifsulfonamidoipyrrolidin-1-yij- 7, 1 4-dioxo-3, I 8-dioxa-

&,8,13, 1 5-tetraazaicosyBpyrrolidin-3-yijbenzenesulfonamide; tetra{irifluoroacetate)
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Exampie 108

[0513] Beginning with INT-TE6 and INT-RD4, Steps A-C provided 71.0 mg (26%) of
the title compound as a white solid. MS (m/z): 659.3 [M/2+H]". 'H NMR (Methanol-d4,
400MHZ} 6791 (d, /=89 Hz, 4H), 779 (4. /=19 Hz, 2H), 746 (s, 2H}1. 7.36 (d, /= &9
Hz 4H), 6.09(d, J=60Hz, 2HYL, 378 -3 71 {m, 10H), 354 (1, /=53 Hz, 5H), 349-334
(m, 11H), 3.24 (¢, J =52 Hz, 10H), 3.19 - 3.08 (m. 8H), 2.94 — 2.78 (m. 10H). 1.50 (s, 4H).

Example 189 4((15,25)-6-Chloro-d-cyano-2-{piperazin. l-ylj-2,3-diliydro- 1 H-inden- I~
Vi oxyl-N-f(R}-1-(20-F{R}-3-[{4-( {1 5,285 }-6-chloro-d-cyano-2-{piperazin- I-yi}-2,3-
diliydro-1H-inden- [-yljoxy)-3-fluorophenyiisulfonamide)pyrrolidin-1-yij-7, 1 4-dioxo-
3,1 8-ifioxa-6,8,13, 1 5-tetraazaicosylipyrrofidin-3-yij-3-fluorobenzenesulfonamide;

tetrafirifluoroacetate}

301
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Exampie 109

[0514] Beginning with INT-TE3 and INT-RD4, Steps A~C provided 74.0 mg (36%) of
the title compound as a white solid. MS (n/z); 677.3 [M/2+H]". TH NMR (Methanol-d4,
400MHz} 8 7.78(d, J= 1.8 Hz, 2H), 7.77 - 7.62 (m, 6H), 7.50 (d, /= 1.7 Hz, 2H), 6.08 (d,
J=58Hz, 2H), 3.81 (dd, /= 13.8, 78 Hz, 2H), 3.74 (1, /= 5.0 Hz, 6H), 3.53 (1. J = 5.3 Hz,
SH), 346 - 331 (m, 11H), 321 (m, 13H), 3.14 (dd, /= 16,6, T4 Hz, 9H), 293 - 2.77 {m,
10H), 1.46 (s, 4H).

Example 116 4-(/(18,28)-6-Chloro-4-cyano-2-(piperagin- 1-y)-2,3-dihydro- 1 H-inden- I
yifoxpl-N-f(8)-T-( 20-f{ 8} 3-f{d{{{ 1.8, 25}-6-Chloro-4-cyano-2-{piperazin-1-yi)-2,3-
difiydro-1 H-inden- I-yifoxy)-3-fluorophenyisulfonamide)pyrrofidin-1-ylj-7, 14-dioxo-
3,1 8-dipxa-6,8,13, I S-tetranzaicosyD pyreolidin-3-pl}-3-fluorobenzenesalfonamide;

tetra{trifluoroacetate}
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Example 110 E ©

{0515} Beginning with INT-TE3 and INT-5D4, Steps A-{ provided 44.9 mg (17%) of
the title compound as a white solid. MS (n/z): 677.3 [M/2+H]". 'H NMR (Methanol-d4,
400MHz) 8 7.78 (&, J = L8 Hz, 2H), 7.77 - 7.62 (m, 6H), 7.49 (d, J = 1.7 Hz, 2H). 6.07 (4,
J=58Hz 2H), 381 (dd, /=138, 78 Hz 2H) 374 (1, /=50Hz 6H), 3.53 (4, /=54 Hz,
SH), 3.47 - 331 (m, 11H), 3.22 (dd. J= 11.9, 7.3 Hz, 13H), 3.14 (dd, J = 16.6, 7.4 Hz, SH),
2.94 277 (m, 10H), 1.45 {5, 4H}.
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Example 111 4(/(15,25)-4,6-Dichloro-2-{dimethylomino}-2,3-dilyydro- LH-inden- I -
Yyl N-f (S} T~ 20-H(E}=3(f4-([( 15, 28} 4, 6-dichioro-2-(dimethylamino)- 2, 3-dilydro-

1 H-inden-1-pljoxyl-3-fluorophenylisuifonamidopyrrolidipn-1-ylj-7, 1 4-dioxo-3, 1 8-dioxa-
6,8,13, 1 3-tetraazaicosylipyrrolidin-3-vij-3-fluorobenzenesulfonamiide;

fetrufi tréﬁu orogcetate}
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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: Colunm, Atlantis
Preparative T3 OBD Column, 19%150 mm, 10 um; mobile phase, water {0.1% TFA) and
CHON (10.0% CH:CN up to 60.0% in 40 min); Detecior, UV 214 nm. Thas resulted in
£5.9 mg (5.4%) of the title compound as a white solid. MS {(m/z): 6453 [M/2+H]". '"HNMR
{(Methanol-d4, 400MHz): § 7.83 - 774 (m, 4H). 7.67 (1. /=8 5Hz, 2H). 7.56 (d.J=1.7 Hz,
ZH), 713 (s, 2H), 653 (d, J= 6.3 He, 2H), 3.76 (t. J= 5.0 Hz, TH), 3.68 {dd, /= 16.8, 8.6
Hz, 28), 3.535 (1, J=33Hz TH), 345 (m, 6H), 3.29 - 3.22 (m, 2H), 3.13 (s, 4H), 3.03 (s,
23H), 1.50 (s, 4H).

Example 112 4£¢/(18,25)-4,6-Dickloro-2-{dimethylanino}-2,3-dilydro- 1 H-inden- I -
oyl N R )= 1-{20-{ (R }-3-( [ 4-{}{ 18,28}~ 4, 6-dickloro-2-{dimethylamino}-2, 3-dikydro-

I H=inden-1-yljoxy)-3-fluorophenylfsulfonamidolpyrrolidin-1-yij-7, 1 4-dioxo-3, 1 8-dioxa-
&,8,13, 1 S-tetraazaicosylpyrvolidin-3-ypi-3-fluorobenzenesulfonamide;

tetm(trtﬂu oroacetate}
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[0517] 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 Columm, 19%150 mm, 10 um; mobile phase, water (0.1% TFA) and
CHCN (10.0% CH3CN up to 60.0% in 40 nun); Detector, UV 214 nm. This resulted in
10.9 mg (3.1%) of the title compound as a white solid. MS (m/z): 645.3 [M/2+H}". 'HNMR
{(Methanol-d4, 400MHz): § 783 - 7.75 (m, 4H), 7.67 (t, /=82 Hz, ZH), 7.56 {(d, /= 1.6 Hy,
2H), 713 (s, 2H), 6.52(d, /=61 Hz, 2H), 376 (1, /=50 Hz, 7TH), 3.68 (dd, /= 168,87
Hz, 2H), 3.55 (1, /= 5.4Hz, 7TH), 3.46 (m, 6H), 3.30 — 3.20 (m, 2H), 3.14 (s, 4H), 3.03 (s,
23H), 1.48 (s, 4H).

Example 113 4-{{(15,28)-6-Chioro-2-{{ R}-3-{dimethylamino)piperidin- [-ylj-d-methyl-
2, 3-diliydro-TH-inden-1-ploxypp-N-f{R}~ 120§ (R}-3-{{ 4-{[{ 18, 28}~ 6-cldoro-2-f{R}~3~
{dimethylamino)piperidin- 1-ylf-4-methyl-2, 3-dilydro-1 H-inden- I-ylfoxy)-3-
methyiphenylisulfonamidojpyrrolidin-1-yif-7, 1 d-dioxo-3,18-dioxa-6,8,13,13-

tefraazaicosylipyrrolidin-3-yi-3-methylbenzenesulfonamiie; tetra{triffucroaceiate)
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Exampie 113

[0518] Beginmung with INT-TES and INT-RID4 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 am;, mobile phase, water {0.1% TFA} and
CH:CN {10.0% CH3CN up 1o 60.0% 10 40 nun), Detector, UV 214 nm. This resulted in
16.9 mg (4.8%) of the title compound as a white solid. MS (m/z): 704.4 [M/2+H}". 1 HNMR
(Methanol-d4, 400MHz): § 7.80(d, /= 8.8 Hz, 2H}), 7.73 (s, 2H), 7.47 {1, J = 8.8 Hz, 2H),
718 (s, 2H), 6.96 (s, 2H), 6.05 (s, ZH), 3.82 - 3.69 (i, 13H), 3.54 {m, 6H), 3.48 - 3.34 (m,
6H), 3.21 (dd, J =162, 8.0 Hz, ZH}, 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-{/{15,28)-6-Chioro-2-{{R)-3-{dimethylomino)piperidin- [-yij-4-meihyi-
2, 3-dilbydro-TH-inden- 1-vloxyi-N-f{8)- 1-20-J{8}-3-{{4-{{ (18,28 }-6-chloro-2-f{R}~3-
{dimethylamino)piperidin- 1-ylf-4-methyl-2, 3-dilydro-1 H-inden- I-ylfoxy)-3-
methyiphenylisulfonamidojpyrrolidin-1-yif-7, 1 4-dioxo-3,18-dioxa-6,8,13,13-

tefraazaicosylipyrrolidin-3-yi-3-methylbenzenesulfonamiie; tetra{triffucroaceiate)
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[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 350A hydroxide
form) prior to addition of the sulfonyl chloride in Step B. The crude product obtained was
purnified by preparative HPLC with the following conditions: Column, Atlantis Preparative
T3 OBD Column, 19%150 nun, 10 um; mobile phase, water (0.1% TFA) and CH3CN (10%
CH:CN up to 60.0% in 40 miny; Detector, UV 214 am. This resulted in 68.0 mg (16%) of
the title compound as a white solid. MS (n/z): 704.4 [M/2+H]". 'TH NMR (Methanol-d4,
400MHz), 8 7.84 —7.67 (m. 4H), 7.48 (1. J = 8.8 Hz. 2H). 7.18 (s, 2H), 6.95 (s, 2H), 6.07 (4,
J =58 Hz, 2H), 3.82 - 3.69 (m. 13H), 3.54 (1. ./ = 5.3 Hz, 6H), 3.48 — 3.34 (m, 6H), 3.22
(dd. J = 16.2. 8.0 Hz, 2H), 3.19 (s, 4H), 2.90 (m, 2F), 2.83 (m, 23H), 2.29 (m, 25H), 1.47
(s, 4F7).

Scheme for Bimer Product Synthesis via Stepwise Linker Construction:
Example 118: 4-¢/{18,25)-6-Chloro-d-cyano-2-{piperazin-I-yi}-2, 3-diliydro- I H-inden-I-
Vifoxpl-N=f [-{ I 8-f 4-{[4-{§{ 18, 28}=f-chioro-4-cyano-2-(piperazin- {-yl}=2, 3-dilydro-1 H-

inden- I-yljoxy)phenyifsulfonamido)piperidin-1-yij-6,13, 1 8-trioxe-5,7,1 2, { 4-

tetrauzanctadecanoylpiperidin-d-yifhenzenesnlfonamide; bis(irifluoroacetate)
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10320] Step A: ferr-Butvl 4-((15,28)-1-(d-(benzylthiojphenoxv}-6-chioro-4-cy ano-2,3-
dihy dro- 1 -inden-2-vhpiperazine- t-carboxylate (580 mg, 1.00 mwol} was dissolved in
CH2Cl (3 mL) and tmifluorcacetic acid (0.5 mL, 6.52 mamol, 6.5 equiv) was added at 0 °C.
The reaction mixture was allowed to warm to room temperature and stirred for 18 h. The
reaction mixture was diluted with ethvl acetate (56 ml) and washed with 1 M agqueous
sodium hydroxide (2 x 10 mL), water (10 mL), and brine (10 mL). The aqueous layers were
back-extracted with ethy! acetate (20 mL). The combined organic lavers were dnied over
sodium sulfate, filtered, and concentrated providing 500 mg of crude (15,25)-1-(4-
(benzylthio)phenoxy }-6-chloro-2-{piperazin-1-yi}-2,3-dithydro-1 H-indene-4-carbonitrile

(INT-SLC1} as a brownish resin. MS (m/z): 476.2 [M+H]"

{0521} Step B: To a solution of crude material INT-SLC1 from Step A (theoretical 1
mmol} in methanol {3 mL) was added ethyl tnifluorcacetate (0.5 ml, 4.2 mmol} at room
temperature.  After stirning at room temoperature for 1.5 h another portion of ethyl

trifluoroacetate (0.3 mb, 2.5 mmol} was added, followed by triethylamine (50 ubL, .36

mmol). The reaction mixture stirred for 1h and then concenirated under vacoum. The
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residue was applied onto a silica gel column with hexanes/ethvi acetate {G-35%) providing
556 mg {97%) of {15,283~ 1-[4-(benzylthiojphenoxy }-6-chloro-2-{4-(2,2,2~
frifluoroacety Dpiperazin- 1-v1}-2,3-dihy dro-1 H-indene-4-carbonutrile (INT-SLC2) as a clear
brownish oil. MS (m/z): 572.1 {M+H]"

[0522] Step € To asolution of thicether 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 nuxture stirred for 2 h at room
ternperature and diluted with ethvi acetate (50 mL}. The resulting solution was washed with
saturated agqueous sodium bicarbonate (2 x 15 mL) and bring (15 mL). The organic layer
was dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum providing
760 mg of crude 4-([(18,25})-6-chloro-4-cyano-2-{4-(2,2 2-trifluoroacety piperazin-1-vi}-
2,3-dihydro-1 H-inden-1-yljoxy yhenzene-1-sutfonyl chloride (INT-SLC3} as ayellowish oil.
MS (2}, 548.0 [M+H]"

{0523] Step D: To asolution of crude material INT-SLC3 from Step C (theoretical 0.48
mimol} in CHaCl: (2 mL)y was added ferr-butyl 4-aminopiperiding-1-carboxylate (147 mg,
0.74 mimol), followed by triethviamine (85 pL, 0.67 mmol). The reaction mixture stirred for
20 h at room temperature and concentrated under vacuum. The residue was apphied onto a
sttica gel column with hexanes/ethyl acetate (0-50%) providing 221 mg (65%) of ferr-butyl
4-({4-{[{15,25)-6-chloro-4-cyano-2-{4-(2 2 2-triftuoroacetyl}piperazin-1-vi}-2,3-dihy dro-
H-inden-I-vloxy iphenyljsulfonamido)piperidine-1-carboxylate (INT-SLC4) as a white
solid. MS (m/z). 734.2 [M+Na]".

[10524] Step E: To a solution of sulfonamide INT-SLC4 (50 mg, 0.07 mmol) in CHCh
(0.7 mL} was added tnifluoroacetic acid (0.05 mb, (.87 mmol, 12.3 equiv) and the mixture
stirred for 20h at room temperature. The reaction maxture was diluted with CH2Ch (6 mL)
and washed with 1 M aqueous sodium hydroxide (2 x 2 mbL) and brine (3 mL). The organic
laver was dried over anhvdrous sodium sulfate, filtered, and concentrated providing 50 mg
of  crude  4-(J(15,28)-6-chloro-4-cyano-2-14-(2,2, 2-trifluoroacety Hpiperazin-1-y1}-2,3-
dihy dro- 1 H~mden-1-vljoxy }-N-{piperidin-4-y Dbenzenesulfonanude (AINT-SLCS) as a white
solid. MS (m/z) 612.2 [M+H]".

05251 Step F: The crude material INT-SLC35 from Step E (theoretical 0.07 mmol}, 4-
[{tert-butoxycarbonyDaminolbutancic acid (24.7 mg, 0.122 mmol, 1.7 equiv), HATU (61.9
mg, 0.163 nimol, 2.3 equiv). and crushed 3A molecular sieves were suspended in DMF (0.8
mb}. To this shurry was added disopropylethylamine (56.7 uL, 0.326 mmol, 4.6 equiv} and

the reaction mixture stirred for 2h.  The volabiles were removed under vacuum and the
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residue was applied onto a silica gel column with CHaClo/methanol (0-10%) providing 50
mg {(77%) of fert-buiyl [4-(4-]4-(J(15.25)-6-chloro-4-cyano-2-{4-(2.2,2-
inifluorcacetypiperazin-1-vij-2, 3-dihydro-1 H-inden-i -
vijoxvphenyisulfonamidofpipendin-1-yI}-4-oxobutyljcarbamate  (INT-SLLC6) as  a
brownish solid. MS (m/z): 797.3 [M+H|"

[{0326] Step G:  Trifluoroacetic acid (50 pl, 0.65 mmol, 10 equiv} was added 10 a
solution of Boc-amine INT-SLCG (530 mg, 0.063 mmol} in CHoCl2 (0.7 mL). The reaction
mixture stirred for 5 h at room temperature. After completion (TLC and LCMS), the reaction
mixture was diluted in CHzCl (4 ml) and washed with 1 M agueous sodium hydroxide (2
x 1.5 mb) and brine (1.5 mb.). The organic layver was dried over anhvdrous sodium sulfate,
filtered, and concentrated under vacuum providing 45 mg of crude N-{1-(4-
aminobutanoylpiperidin-4-vi}-4-{({{15,258)-6-chloro-4-cyano-2-{4-(2,2,2~
triftuoroacetypiperazin-1-yij-2,3-dithy dro- L H-inden-1-yijoxv)benzenesulfonamide  (INT-
SLCT) as atan solid. MS (m/z), 6972 [M+H]"

{0527} Step H: To the solution of crude material INT-5LC7 from Step & (theoretical
0.063 mmol) in DMF (0.6 mL) was added 1 4-ditsocyanatobutane (3.5 mg, 0.025 mimol, 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 sifica gel column with
CH:Clo/methanol (0-12%:) providing 7 mg {18%:) of 4-(}{1.5,258)-6-chloro-4-cvano-2-{4-
(2.2.2-tntfluoroacety Dpiperazin-1-v1}-2,3~dihy dro- L H-inden- 1 -y loxy }-N-f 1 -(1 8-]4-(]4-
([{15.25)-6-chloro-d~cyano-2-{4~(2.2. 2rifluoroacetvpiperazin-1-y1]-2.3-dihydro-1 #-
mden-1-vloxy)phenyljsulfonamido)piperidin-1-yi}-6,13,18-triox0-5,7,1 2,14~
tetraazaoctadecanoy Dpiperidin-4-ylbenzenesulfonamide (INT-SLCE8) as a white solid. MS
(m/z)y: 767.3 [M/2+H]

[0328] Step I: To a solution of dimer INT-SLCE from Step H (7 mg, 0.0046 mmol} in
methanol (0.3 mkb} was added agueous 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, concenirated

under vacuum, and the residue punified by reverse phase chromatography.

Compound 1135: 4-(/(1S, 28}-6-Chloro-4-cyano-2-{piperazin-1-vi}- 2, 3-ditiydro-1 H-inden-
Iy )-N-[ 1-(18-[4-([4-(] (I8, 25)-6-chloro-4-cyano-2-(piperazin-1-yl}-2, 3-dikvdro-1 H-
inden-1-yijoxy)phenytsulfonamido)piperidin-1-yi]-6,13, 18-trioxo-5,7, 12,1 4~

fetraazaoctadecanovi)piperidin-4-yl [benzenesulfonamide, bis(irifluoroacetate;.
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{00215] The crude product obtained through Steps A-f was purified by preparative
HPLC with the following conditions: Column, Atlantis Preparative T3 OBD, 19%150 mim,
10 um; mobile phase, water (0.1% TFA) and CHsCN (10.0% CH3CN up to 70.0% 10 40
min); Detector, UV 214 nm. This procedure provided 2.9 mg (40%) of the title compound
as a white solid. MS (m/z): 671.3 [M/2+H]". H NMR (Methanol-d4, 400 MHz) & 7.88 (d,
J = 8.8 Hz, 4H), 7.76 (m, 2H). 7.45 {m, 2H), 7.31 (d, J = 8.9 Hz, 4H), 6.05 (d. /= 5.8 Hz,
2H), 3.48 - 3.44 (m, 2H), 3.40 — 3.33 (m. 8H), 3.25 - 3.20 (m, 8H), 3.15 - 3.08 (m, 14H),
292276 (m, 16H)}, 2.39 - 232 (m, 4H}, 1.74 - 1.66 (m, 4H}, 1.47 {5, 4H).

General Scheme for the Synthesis of Dimers with Peptidic Linkers:
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{0529} Indane dimer producits such as (1§} are synthesized with amino acid/peptidic
hinkers using the following methods.

[0530] Step A: The sulfonyl chlornde INT-PLI, synthesized as outhined in this work, is
combined with ferf-butvl 3-aminopyrrolidine-1-carboxylate in CH>Ch with trimethyiamine
to provide the desired sulfonamide adduct INT-PR2. The crude material is washed with
waler and brine, dried over anhyvdrous sodium sulfate, filtered, and concentrated under
vacuum. The product is purified by normal phase chromatography to provide clean INT-

PL2.
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{0531} Step B: The Boc-protected amine INT-PL2 is slurried in CHzCly and treated
with trifluorcacetic acid. Once removal of the protecting group is complete based on TLC
and/or LCMS, the volatiles are rermnoved 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.

[0332] Step €. The anune 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 1s complete
based on TLC and/or LCMS, the volatiles are removed under vacuum and the residue
dissolved in CH2Cly or other suitable solvent. The organic layer is washed with saturated
sodium bicarbonate and brine, dried over dried over anhydrous sodinm sulfate, filtered, and
concentrated under vacuum.  The product s purified by normal phase chromatography to
provide clean INT-PL4.

[0533] Step I The Boc-protected amine INT-PL4 15 slurried in CHx(Cly and ireated
with trifluorcacetic acid. Once removal of the protecting group is complete based on TLC
and/or LCMS, the volatiles are rermoved 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,

[0534] Steps C and I can be repeated to extend the hinker peptide with more amino
acids as desired.

[0535] Step E: The amine INT-PLS is diluted in DMF and treated with a limiting
amount of 1 4-ditsocyanatobutane. The resulting solution was stirred at room temperature
{or heated as required to drive completion). The resulting nuxture was concentrated under
vacuum to provide crude INT-PR6. If the product contains protecting groups such as ferf-
buty! carbamates or triflucroacetamides, they are deprotecied with the appropriate conditions
at this stage. The final product of structure (H}) is purified by preparative HPLC n
water/CH3CN and lyophilized to provide the pure products as salts.

[0536] Through Steps A-E for the synthesis of compound of stracture (1F), the following

Examples are prepared.
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Example 116: 4-(/(15,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
PHoxphN-f(S)- T (1 4-f{8}-3-{{4-{{( 18, 25}-6-chloro-d-cyano-2-{piperarin- Iy} 2,3~
diliydro-1 H-inden- I-yijoxylphenylisulionamido)pyrrolidin-1-yij-4,1 1, 1 4-trioxo-

3,5,10,12-tetranzatetradecanovipyrrolidin-3-yifbenzenesuifonamide
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[0537] The tithe compound was prepared from INT-TE6 and Boc-Gly~-OH. MS (o/z):
629.3 [M/2+H]+. 1H NMR (Methanol-d4, 400 MHz) 5 7.80 (dd, J = 13.3, 5.1 Hz, 4H), 7.68
(¢, J=2.0Hz, 2H), 740 (d. ] = 6.4 Hz, 2H). 7.25(dd, J = 9.0, 7.0 Hz, 5H). 5.99(d. J= 6.7
Hz, 2H), 385 - 3.60 {m, 9H), 3.27 (d, I = 16.6 Hz, 8H), 3.18 - 2.94 (m, 21H)}, 2.86 - 2.68
(m, 10H), 1.96 — 1.81 (m, 1H). 1.40 (s, 4H).

Example 117 4-¢/(158,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
yifoxph-N-f(8)-1-f{ 28, 138}~ 1 4= f(8}-3-{{ 4-(§(1 5, 28)-6-chloro-d-cyano-2-{piperazin-1-yi)-
2,3-dibydro- 1 H-inden-1-yifoxyiphenyifsulfonamidolpyrrofidin- {-vlj-2, 1 3-dimethyi-
4,11 14-trioxe-3,5,10, 1 2-tefraazatetradecanoylfpyrrolidin-3-yiibentenesulfonamide
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[0538] The title compound is prepared from INT-TEG and Boc-Ala-OH.
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Example 118 N N bis(2-J(8)-3-(]4-({(18,28)-6-chloro-4-cyano-2-(piperagin- 1-yl)-2,3-
dilyydro-1 H-inden- I-ylloxylphenylhalfonanddo}pyreolidin-1-yi}-2-oxoethyl}-4, 1 I-divxo-
3.8,18,1 2-tetrauzatetradecanediaoniide
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[0539] The title compound was prepared from INT-TE6 and Boc-Gly-Gly-OH. MS
(m/z): 686.3 IM/2+H]". 'H NMR (Methanol-d4, 400 MHz) 8 7.88 (1, J = 8.5 Hz, 4H), 7.75
(s, 2H), 7.50 - 7.45 (m, 2H), 7.32 (1, /= 8.4 Hz, 4H), 6.07 (5, 2ZH), 3.96 - 3.81 (m, SH), 3.78
(d,./J=4.1Hz TH). 359341 (m, 3H), 3.18 (dt. /7 =32.4, 6.6 Hz, 20H), 2.87 (s, 9H), 1.50
(s, 4H).
Example 119 N NY-bis(2-[{(R)-3-{[4-(J(18,25)-6~-chlore-4-cy ane-2-(piperazin-1-yi}-
2. 3-diliyydro-1H-inden-1-yijoxy)phenyljsulfonamidopyrrolidin-{-vij-2-oxoethyi)-4,11-
dioxo-3.5,10,1 2-tetraazatetradecanediamide
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{0340] The title compound was prepared from INT-TES and Boc-Gly-Gly-OH. MS
(/z): 686.3 [M/2+H]+ TH NMR (Methanol-d4, 400 MHz) § 7.87 (d, I = 8.9 Hz, 4H), 7.77
~7.73 (m, 2H), 7.49 ~ 7.45 (m, 2H), 7.31 (d. J = 8.9 Hz, 4H), 6.09 - 6.03 (m, 2H). 3.78 (4,
J=43Hz, 11H), 3.58 - 3.32 (m. 2H), 3.26 ~ 3.04 (m, 21H), 2.87 (s, 10H), 1.51 (s, 4H).
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Example 120; N NS-Bis(I-(f4-(}{18,28)-6-chipro-4-cyano-2-(piperagin-1-yi)-2,3-
dilsydro-1 H-inden- I-yifoxylphenyifsalfonyilpiperidin-4-pi}-6, 1 3-dioxo-5,7, 1 2, 1 4-

tetraazaociadecanediamide
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Example 120 E
{0541} The title compound is prepared from 4-{{feri~butoxycarbonyijamine|butanoic
acid, terf-butyl piperidin-d-vicarbamate, and INT-TE6.
Scheme for the Synthesis of Diasterecomeric Dimethylaminopiperidine Analogs:
Example 121. 4-{{(158,25)-6-Chioro-d-cyano-2-f{{R)-3-(dimethylamino)piperidin-1-yi}-
2, 3-dilydro-1 H-inden-1-vifoxyl-N-{ 26-({4-({{ I8, 28 }-6-Chioro-4-cyano-2-{{R}-3-
{(dimethylamino)piperidin-1-vij-2,3-diliydro- 1 H-inden- I-vijoxy)phenyijsuifonamido)-
16,1 7-dioxo-3,6,21, 24-tefraoxa-9, 11,16, ia;‘s”-tﬂtmamhﬂxa(myljbm zenesuifonamide
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Example 121 F3
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0542} Step A: To a25-mb round-bottom flask was added aminoindanol INT-I8K (600
mg. 1.61 mmol, 1 equiv), fert-butyl N-{2-(2-] 2-[(4~
hydroxybenzene)sulfonamido]ethoxy jethoxy jethvijcarbamate (736 mg, 1.82 mmol, 1.1
equiv), PPhs (629 mg, 2.40 mmol, 1.5 equiv), and THF (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 CH2Ch.
The residue was applied onto a stlica gel column with CHxCly/methanol (10:1) providing
920 wmg (753%) of rfert-bulyl  N-[2-(2-12-[{4-[[(1S.25)-4-bromo-~6-chloro-2-[(3R)-3-
(dimethylanino)piperidin-1-v1}-2,3~dihydro- LH-inden-1-

vijoxybenzenesulfonamidojethoxyjethoxy yethylicarbamate (INT-DMP 1} as a vellow oil.

[0543] Step B: To a To a 50-mL round-bottom flask purged and maintamed with an
inert atmosphere of nitrogen was added arvibromide INT-DMP1 (960 mg, 1.26 mmol, 1
equivy, Zn{CN}k (82 mg, 0.55 equiv), NMP (10 mL}, and PA(PPhsk (147 mg, 0.13 mmol,
0.1 equiv). The resulting solution was stivred overnight at 100 °C. The resulting solution
was diluted with water and extracted with 3 x 50 mL of ethvl acetate. The combined organic
favers were dried over anhydrous sodium sulfate, filtered, and concenirated under vacuum,
The residue was applied onto a stlica gel column with CHoClo/methanol (10:1) providing
600 mg (67%) of tert-butyl  N-[2-2-[2-](4-][(15.28)-5-chloro-d-cyano-2-[{(3R}-3-
(dimethyviamino)piperidin-1-v1}-2.3-dihvdro-1#4-inden-~1-

vijoxyjbenzene)suifonamidojethoxyjethoxy yethvljcarbamate (INT-DMP2) as a vellow oil.

[0544] Step C: Toa Toa 100-mL round-bottom flask was added Boc-amine INT-DMP2
(600 mg, .85 mmol, 1 equiv), CH2Ch (5 mL), and trifluoroacetic acid {1 mL). The resulting
shurry was stirred for 30 min at room temperature. The pH value of the solution was adjusted
to 9 with saturated aqueous sodium bicarbonate and extracted with 5 x 20 mbL of CHzCh,
The combined organmic lavers were dried over anhydrous sodium sulfate, filtered, and
concentrated under vacuum. The residue was applied onto a silica gel column with
CHxClo/methanol (10:1) providing 470 mg (91%) of N-[2-[2-{2-amincethoxy Jethoxy Jethyi]
~4-f[(18.28)-6-chloro-4-cy ano-2-[(3R}-3-(dimethylanmino)pipenidin- | -vi]-2,3-dihvdro- 1 H-

inden-1-ylioxy}benzene-1-sulfonamde (INT-DMP3} as a yeliow oil,

314



WO 2018/129552 PCT/US2018/013020

{0545} Step B: ToaTo a 25-mL round-botiom flask was added amine INT-DMP3 (470
mg, .78 mmol, 1 equiv), DMF (2 mlL)}, and 1,4-diisocvanatobutane (48 mg, 0.34 mmol,
0.45 equiv). The resulting solution was stirred for 1 h at 60 °C. The crude product was

purttied by preparative HPLC.

Example 121: 4-{/(158,25}-6-Chioro-d-cyano-2-f{(Ri-3-{dimethylamino)piperidin- 1-yif-
2, 3-dilydro-1 H-inden-1-vifoxyl-N-{ 26-({4-({{ I8, 28 }-6-Chioro-4-cyano-2-{{R}-3-
{(dimethylamino)piperidin-1-vij-2,3-diliydro- 1 H-inden- I-vijoxy)phenyijsuifonamido)-
14,1 7-dioxe-3,6,21, 24-tesraoxa-9,1 1, 16,1 8-tetranzahexacosylfbenzenesuifonamide.
[00216]  The crude product was purified by Preparative HPLC with the following
conditions: Column, XBridge Preparative C18 OBD Column, 19%150mm Sum; mobile
phase, Water (0.05% NHs«OH) and ACN (hold 47.0% AUN in 10 min); Detecior, UV
254/220nm. Thas resulted in 275.9 mg (26%) of 3-[2-(2-[2-[(4-}[(18,28)-6~chloro~-4-cyano-
2-1(3R)-3-(dimethyianino} piperidin-1-y1}-2, 3-dihydro-1H-inden-1-

vijoxy jbenzenejsuifonamidojethoxy jethoxy} ethyl]-1-{4-(§| 2-(2-{2-}{4-]{(15,28}-6-chloro-
4-cyano-2-{ (3R)-3-(dimethylaminojpiperidin-1-y1}-2,3-dihydro-1H-inden-~1 -
vijoxy}benzene)sulfonamidojethoxy jethoxy yethylcarbamovljaminoybutyljurea as a white
solid. MS (m/z) 1353.7 [M+H}". 'H NMR (Methanol-dd, 300 MHz) § 7.89 - 7.78 (m,
4H), 7.724d, J=2.0Hz, 2H), 7.50 - 742 (m, 2H), 7.37 - 7.26 {m, 4H), 5.99(d, /= 5.9
Hz, 2H), 3.67 — 342 {m, 18H), 3.40-3.21 (m, 5H), 3.14-2.97 {m, 12H), 286(d,J=11.1
Hz, 2H), 235 -222 {m, 2H), 215 (s, 16H), 1.93(d, /=118 Hz, ZH), 1.77(d. /=134
Hz, ZH), 1.60 - 1.39 (m, 6H), 1.29 - 1.13 {m, 3H}.

Example 122. 4-(/(15,28}-6-Chloro-d-cyano-2-{{8}-3-{dimethylamino)piperidin- 1-yi}-
2,3-dibydro- 1 H-inden-1-yifoxy}-N-{ 26-{{ 4-{{{ 1%, 28}-6-chioro-4-cyano-2-{(8)-3-
{dimethylamine)piperidin-1-yij-2,3-dikydro- 1 H-inden- I-yijoxy)phenyifsulfonamido)-

10,1 7-dioxn-3,6,21, 24-tefraoxa-9,1 1,16, I 8-tetraaiahexacosyifbenzenesulfonamide
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Example 122

[0546] The title compound was prepared in the same manner as Example 121, beginning
with the enantiomer (8)-N N-dimethylpiperidin-3-amine. The crude product was purified by
preparative HPLC with the following conditions: Columm, XBrndge Shield RPI8 OBD
Column, Sum, 19%150mm; mobile phase, water (0.05% NH4OH) and ACN (42.0% ACN up
to 56.0% in 10 min); Detector, UV 254 nm. This resulted in 93.7 mg (56%) of the title
compound as a white solid. MS (m/z): 1353 [M+H]" TH NMR {Methanol-d4, 400 MHz) §
791783 (m, 4H), 7.76 (d, } = 1.9 Hz, 2H), 7.52 — 7.47 (m, 2H), 7.38 - 7.29 (m, 4H), 6.03
(d.J=59Hz ZH), 3.75d, =79, 59 Hz, 2H), 3.61 - 346 (m, 18H), 328(d. J =54 H>r,
3H), 3.20 — 3.01 (m, 13H), 2.91 (s, 2H), 2.76 (&, T = 11.3 Hz, 2H), 2.62 (s, 12FD), 2.50 (d, J
=11.0Hz 2H), 242 (d, J=108 Hz, 2H), 1.94 (s, ZH), 1.79(d, J = 12.8 Hz, 2ZH), 1.56 (s,
4H), 1.51 - 1.43 (m, 4HD).

Scheme for the Synthesis of Example 123:
Example 123 4-(/(158,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
Yoyl Nof 1§ 20-f d-({ 4-( (1 &, 28)-6-chipro-d-cyano-2-{piperazin- 1-vl)-2, 3-dibydro-1 H-

inden- I-yljoxyiphenyiisulfonamidefpiperidin-1-yi)-7, 1 4-dioxo-3, 1 8-dioxa-6,8,13,1 5-

tefraazaicosvifpiperidin-4-vilbenzenesulfonamide
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10547] Step A 4-(](15,25)-6-Chloro-4-cyano-2-{4-(2,2 2-trifluorpacety piperazin-1 -
vi]-2,3-dihydro-1H-inden-~1-vHoxy)}-N-(piperidin-4-vi}benzenesulfonamide  (INT-SLCS,
164 mg, 0.27 mmol}, 2~(2-azdoethoxyjethyl 4-methylbenzenesulfonate (91.3 mg, 0.32
mmol, 1.2 equiv}, and potassium carbonate (110 mg. 0.80 mmol, 3 equiv} were suspended
in acetonitrife (2.5 mL} and the mixture stirred for 46 h at 50 °C. The reaction mixfiure was
concentrated under vacuuwm and the residue was applied on silica gel column
dichloromethane/methanol  (0-10%) providing 112 mg  (38%) of N-(1-[2-(2-
azidoethoxy jethylipiperidin-4-y}-4-(1(1.5,25)-6-chloro-d-cvano-2-[4-(2,2 2-

trifluorcacety Dpiperazin-1-y1j-2,3-dihy dro-1 H-inden-1-yijoxybenzenesulfonamde  was
collected as a white solid. MS (m/z)y 7252 [M+H]"

[0548] Step B Platinum on carbon 5 wi. % (25 mg) was added to a solution of INT-
SLLY (63 mg, 0.087 mmol) i ethyl acetate (2 mL). Three vacuumvhydrogen cycles were
performied and the reaction mixture stirred under hydrogen (1 atm) for 2 h at room
ternperature.  The reaction mixture was diluted with ethyl acetate and filtered through 0.2
um Acrodisc® filter. The filtrates were concentrated under vacuum providing 55 mg of

crude  N-{1-]2-(2-aminocethoxy jethvipiperidin-4-y13-4-({{15,253-6-chloro-4-cyano-2-{4-
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(2,2, 2-rifluoroacetypiperazin-1-y1j-2,3-dihy dro- 1 H-inden-1-yHoxy Yoenzenesulfonamide
product (INT-SLC10) as a white solid. MS (mw/z): 699.3 [M+H]|"

[0549] Step C: Solution of 1 4-ditsocyanatobutane (4.3 mg, 0.031 nunol, 0.3% equiv) in
dichloromeathane (0.1 ml} was added to a solution of amine INT-SLCI0 (35 mg. 0.079
mmol) in dichloromethane (1.2 mL) followed by triethylamine (10 pL, 0.078 mmmol). The
reaction mixture stirred for 3 h at room temperature and concentrated under vacuum. The
residue was applied onto a silica gel columm gradient wash with dichloromethane/methanol
{0-20%) followed by dichloromethane/methanol/triethylamine (80:20:2.5) providing 38 mg
(80%) of 4-(J(18.,25)-6-chloro-d-cyano-2-[4-(2,2 2-influorcacetyliptperazin-1-v1}-2,3-
dihvdro-1H-inden-1~-yloxy }-N-[1-(20-[4-({4~([ (15.25)-6-chloro-d-cy ano-2-[4~-(2,2.2-
frifluoroacetypiperazin-1-yl}-2,3-dihy dro-1 H-inden- 1~

vijoxy jphenyiisulfonamido)pipenidin-1-y1}-7,14-dioxo-3, 18-dioxa-6,8,13, 15~
tetraazaicosyDpiperidin-4-yllbenzenesulfonamide as a white solid.  MS (w/zy 770.0
M/2+H]"

{0550} Step B Agueocus sodium hydroxide (3 M, 24 L, 0.07 mmol, 3 equiv} was added
1o a solution of dimer from Step € (37 mg, 0.024 mmol) in tetrahydrofuran/methanol
{(0.5:0.05 mL). The reaction mixture stirred for 1.5 h at room teroperature and then quenched
with trifluorcacetic acid (50 pl} at 0 °C. The mixture was concenirated under vacuum and
the residue punfied by reverse phase chromatography to vield 4-(f(18,25}-6-Cliloro-4-
cyano-2-{piperazin-1-pi-2, 3-dibydro- 1 H-inden~ I-yifoxy)-N-f I-{20- [ 4-{{4-{{(1 8, 25}~ 6~
chiloro-d-cyano-2-{piperazin-I-yi)-2,3-ditydro-1 H-inden- I-
viloxypiphenyljsulfonamidefpiperidin-1-yi)-7, I4-dioxo-3, 1 8-dioxa-6,8,13,13-

tetranaicosylipiperidin-4-yhbenzenesulfonanide (Example 123).

Representative Scheme for the Synthesis of N-Acylsulfonamide Dimer Producis:

Example 124: N N Bis(f4-(}(18,28)-6-chivro-4-cyano-2-{piperagin-1-yi)-2,3-difipdro-

1 H-inden-I-pljoxyiphenyiisulfonyi}-6, 1 3-dioxo-3,7,1 2, I4-tefraazaoctadecanediamide
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{0551} Step A: The thioether intermediate INT-TEG is deprotected by treatment with a
protic acid such as tnfluoroacetic acid or HCL

[0532] Step B: The secondary anune of INT-MNAT is protected as a trifluroacetanude by
treatment with ethyl trifluorcacetate in the presence of a base such as triethylamine or
pyridine.

[0553] Step C: The sulfonyl chioride INT-NA3 is obtained by oxidative chlorination
with NCS or chlorine gas.

[0554] Step B Treatment of the sulfonyl chloride with an ammonia eguivalent through
addition of aromoma in methanol or amomonium hydroxide vields sulfonamide INT-NA4.
[0535] Step E:  The N-acylsulfonamide is obtained through standard coupling
conditions with the carboxylic acid using reagents including EDC, DCC, CDI, HATY, and
the hike, or alternatively, through reactions with acid chlondes, all in the presence of a
suttable base such as triethylanune or pyndine.

[0556] Step ¥ The Boc-intermediate INT-NAS is deprotected by treatment with a
protic acid such as trifluoroacetic acid or HCL

{05571 Step & Reaction of the amine INT-NAS with a dual functional reagent such as

1,4~dissocyanatobutane yields the dimer product from which protecting groups are removed

53]
-
o
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through treatment with appropriate reagents {(such as 3 M sodium hydroxide in methanol) to

provide the final dimer product.

Example 128: N-{f4-({(15 28}-6-chloro-4-cyano-2-{(piperazin-1-yi)-2,3-dilydro-1H-
inden- I-yljoxy)phenyifsulfonyli-1-{ 1 6-{4-{{{4-{{( 18, 285}-6-chloro-4-cyano-2-{piperazin-i-
yi-2,3-dilydro-1H-inden-1-yljoxy)phenyifsuifonyhcarbamoylfpiperidin- 1-y)-5,1 2-
dioxo-4,6,11 13-tetraarahexadecyifpiperidine-4-carboxamide

E

N
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] l o O
o AN o
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o N\/\VNTNVW\NAN/\,/\NA Gl
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Representative Scheme for Synthesis of Piperazine Dimer Products:

Example 126 4-(/(18,25)-6-Chioro-d-cyanp-2-{§ d-diazepan-1-yl)-2,3-diliydro- 1 H~
inden-1-ylioxy)-N-f(5}-1-(20-[{8)}-3-{[4-{{{ 1 8, 25}~ 6-Chlor o-d-cyano-2-{ I, 4-diazepan- I -
=2, 3-diltydro-1 H-inden- I-vljoxyiphenyijsulfonamido)pyrrolidin-1-y{f-7, 1 4-dioxo-3, 18-

dioxn-6,8,13, 1 5-tetranzaicosyDpyrrolidin-3-yifbensenesulfonamide
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[0558] Step A: As described previously in this work, epoxide INT-17B 1s reacted with

Boc-homopiperazine in CH3UN at elevated temperature.  The resulting muxture is
concentrated under vacuum and purified on a silica gel column fo provide the aminoindanol
INT-IRAA.
[0559]

tetrahydrofuran (0.2 M}, heating to 40 °C. To this slurry is added PPhs (2 equiv) and DIAD

Step B Apunoindanol INT-I8AA (1 equiv) and the thiophenol are nuxed n

(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-IRAB.
Step . Aminoindanol INT-I8AB (1 equiv), Zn(CN} (0.60 equiv), Pd{PPhs}s

{G.10 equiv), and NMP (0.4 M) are combined at 95 °C. Upon completion, the reaction slurry

(0560}

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 1s
purified on a silica gel column providing the 4-cvano substituted aminomdanol INT-ISAC.
[0561] Step D Thioether INT-IRAC (1 equiv) and acetic acid and water {9:1) are
combined in a flask followed by the addition of N-chlorosuccininude (NCS, 5 equiv) in
several batches. Upon completion, the resulting slurry is concenirated under vacuum and
diluted with H20. The resulting solution is extracted with of ethvl acetate and the organic

lavers combined and washed with 3 x HaQ and 1 x brine. The mixture is dnied over
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anhydrous sodium sulfate, filtered. and concenirated under vacuum. The residue is purified
on a sthica gel columm to provide the sulfonyl chloride INT-ISAD.

[0562] Step E:  Amane dimer INT-SD4 15 slurried in CH3CN and water (added as
necessary for solubility} followed by the addition of sulfonvl chioride INT-ISAD and
diisopropylethylamine. The reaction mixture is agitated untii completion (as determined by
TLC or LCMS) and concentrated under vacuum.  The residue 13 diluted i CH2CI2 and
washed with 2 x | M NaHSO4 and brine, dried over anhydrous sodium sulfate, filtered. and
concentrated under vacuum. The residue 18 purified on a silica gel column providing the
Boc-protected dimer product. Subsequently, the material is treated with trifluoracetic acid
in CHzCh to rerove the protecting groups and the resulting maxture purified by reverse
phase preparative HPLC.

[0563] The crude product was purified by preparative HPLC with the following
conditions: Column, XBridge Shield RP18 OBD Columon, Sum, 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 {m/z). 1345.65
[MAH]T H NMR (Methanol-d4, 400 MHz) § 7.94 (d, /= 8.6 Hz, 2H), 7.80 (d. /= 1.9 Hz,
TH), 751 (d.J= 1.7 Hz, 1H), 7.39(d. J=8.8 Hz, 2H), 6.09 (d, J=5.9Hz, 1H). 400 (q./ =
7.4 Hz, ZH). 378 (1,7 = 4.9 Hz, 2H). 3.56 (. J = 5.3 Hz. 2H), 3.50 - 3.36 (m, 2H), 3.33 -
3.23 (m, 2H), 3.20 — 3.05 (m, 5H), 2.95 (1, J = 6.0 Hz, 2H), 2.37 (s, 1H), 2.04 (dd, J = 10.1,
4.0 Hz, 3H), 1.52 (5, 2H).

[0564]

Example 127 4-¢/{15,28)-6-Chloro-4-cyano-2-{1 4-diagepan-I-yh-2,3-dilydro- 1 H-
inder- I-yljoxy)-Nf{R}-1-20-{{R}-3-{{ 4-{{( 18, 25} 6-chelora-d-cyano-2-{ §, 4-diazeparn- 1
yi-2,3-dilkydro-1 H-inden- 1-yijoxylphenylfsulfonamida)pyrrofidin- 1-yi}- 7, 14-dioxo-3, 1 8-
dioxa-6,8,13,13-tetraazaicosyllpyrrofidin-3-yijhenzenesulfonamide; hs(irifluoroacetic

acid}
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{0565} The crude product was purified by preparative HPLC with the following
conditions: Column, XBridge Ci8 OBD Preparative Column, 19 mm™®250 rom, 5 pmy
mobile phase, water (0.05% TFA) and ACN (24.0% ACN up 10 42.0% n 9 nun); Detector,
UV 254 nm. This resulted m 1283 mg (70%) of the title compound as a white solid. MS
(m/z): 1348 [M+H]". 'H NMR (Methanol-d4, 300 MHz) 8 7.89 (d, J= 8.8 Hz, 2H), 7.75 (d,
J=1.9Hz, 1H), 7.46 (s, 1H), 7.34 (d. /= 8.8 Hz, 2H), 6.03 (d, /= 5.8 He, 1H), 487 —4.77
(m, TH), 4.00 ~ 3.89 (m, 2H), 3.73 (. J = 4.9 Hz, 2H), 3.52 {1, J = 5.2 Hz, 2H). 3.43 - 3.31
(m, 3H), 3.28 — 3.01 (m, 6H), 2.89 (1, J = 6.0 Hz, 2H). 2.04 — 1.94 (m, 3H), 1.47 (s, 2H).

Example 128 4-(/(18,28)-6-Chloro-d-cyano-2-{4-methyl-1, 4-diazepan- 1-yi-2,3-
difiydro-1 H-inden- I-vifoxyl-N=-{{$}- I-{ 20:f{8}=3-({4-(f (1.5, 28 }-6-cChloro-4-Cyano-2=-{4-
methyl- 1, d-diazepar-1-yi-2,3-diliydro- | H-indep- 1-
yifoxylphenyljsulfonamido)pyrrofidin-1-yif-7 1 4-dioxo-3, 1 8-dioxa-6,8,13,1 5-

tetragraicosyDpyrrolidin-3-pljhenzenesulfonamide
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Example 129 4-(/(18,28)-6-Chloro-d-cyano-2-{4-methyl-1, 4-diazepan- 1-yi-2,3-
difiydro- I H-inden- I-vifoxy)-N-f{R}=1-{20-§{ )= 3-( [ 4-{[{ 1 8, 28 }-6-chioro-4-cyano-2-{4-
methyl- 1, d-diazepar-1-yi-2,3-diliydro- | H-indep- 1-
yifoxylphenyljsulfonamido)pyrrofidin-1-yif-7 1 4-dioxo-3, 1 8-dioxa-6,8,13,1 5-

tetraazaicosylpyrrofidin-3-yijbenzenesulfonamide.
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Example 130 4-(/(15,28)-2-{{15,48)-2,5-Diazabicyciof2. 2. 1 jheptan-2-vif-G-Cliloro-4-
cyano~2,3-diliyidro- I H-inden- Ly loxy)- N {5}~ I 20-f{5}-3-({4-{f{ 18,28}~ 2-f (1 8,45} 2, 5~
diazabicyclof2. 2. I fheptan-2-yij-6-chiora-4-cyano-2,3-dihydro- 1 H-inden-1-
yi{oxyiphenyifsulfonamido)pyrrofidin-1-yij-7, 1 4-dioxe-3, 1 §-dioxa-6,8,1 3,1 5-

tefraazaicosylipyrrolidin-3-yiibenzenesulfonamide; bis{trifivorvacetic acid)

o s \x \\_,—-j o -
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[0566] The crude product was purified by Preparative HPLC with the following
conditions: Column, XBridge C18 OBD Preparative Column, 10 um, 19%250 mm; mobile
phase, water {0.05% TFA) and ACN (23.0% ACN up to 41 0% n 8 min); Detector, UV 254
nm. This resulied 10 209 mg (51%) of the title compound as a white solid. MS (mz), 1343
[MHH]T TH NMR (Methanol-d* 400 MHz) 5 7.96 — 7.88 (m, 4H), 7.76 (4, J= 1.9 Hz, 2H),
7.40 732 (m. 6H). 6.05 (d, J= 6.9 Hz, 2H). 4.27 (s, 2H), 3.99 (s, 4HD, 3.91 — 3.80 (m. 4H).
375¢,J=50Hz 6H), 3.64 - 340 (m14H), 321 {dd, /=115 24 Hz 6H), 3.15-3.01
(. 10H), 2.95 — 2.87 (m, 2H), 2.47 — 2.07 (m. 4H), 2.01 (s, 2H), 1.85 (d, J= 11.6 Hz, 2H),
1.49 (s, 4H).

Example 131 4(/(15,28)-2-f{185,48)-2,5-Diazabicycle{2 2. 1 Jreptan-2-yij-6-chloro-4-
cyana-2,3-difiydro- L H-inden- 1-yiaxy)-Naf(R)- I-{ 20-f{ R}~ 3-{{4-( [ (15,28} 2-f{ 18,45)-2, 5~
diazabicyciof2.2. I jheptan- 2-yi]-6-chiovo-4-cyano-2,3-difydro- 1 H-inden- I1-
yviloexylpheaylfsulfonanido)pyrrolidin-1-yl]-7, 1 4-dioxo-3, 1 8-dioxa-6,8,13,1 5~

tetmazaicmyl}pyrmiidinn-j?lyi]benzenesuéfmmmide; bis{trifluoroacetic acid)

(r‘f;\) -2 TFA ol
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{05671 The crude product was purified by preparative HPLC with the following

conditions: Column, XBridge C18 OBD Preparative Column, 10 um, 19 mm X 250 mmy;
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mobile phase, water (0.05% TFA) and ACN (23.0% ACN up 10 41.0% 1n 8 min), Detector,
UV 254 nm. This resulted in 288.8 mg (63%) of the fitle compound as a white solid. MS
(mzy 1343 [MHH]Y. 'H NMR (Methanol-d4. 400 MHz,) 8 7.96 — 7.88 (m, 4H), 7.77 (d. J
= 1.8 Hz, 2H), 7.40 - 7.32 (m, 6H), 6.06 (d, J = 6.9 Hz, 2H), 4.30 - 4.25 (m, 2H). 3.99 s,
2HY 393 381 (m, 5H), 375 (¢, J=50Hz TH), 3.65-336{m, 16t} 3.21{dd, /=116,
2.4 Hz, 4H), 3.15 - 3.01 {m, 10H), 2.97 — 2.89 (m, 2H), 2.49 — 2.06 (m. 4H), 2.00 (s, 2H),
186 (d,J=11.3 Hz, 2H), 1.49 (s, 4H).

Example 132 4-(/(18,28)-6-Chioro-d-cyano-2-{{R)-3-methyipiperazin-1-yif-2,3-
dibydro-1H-inden- I-ylfoxyl-N-f{&}- F-( 20-§{8}-3-(f4-{{{ 1.8, 25}-6-chloro-d-cyang-2-f{R)-3-
methyipiperazin-1-yif-2, 3-difiydro- I H-inden- I-yljoxyiphenylfsulfonanidopyrrofidin-i-
yij-7, 1 d-dioxo-3,18-dioxa-6,8,13, 1 S-tetraazaicosylpyrrolidin-3-yijbenzenesulfonamide;

bis(iriffuoroacetic acid)
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[0568] 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 (12% ACN up to 38% in 8 min): Detector, UV 220 nm. This
resulted 10 180.1 mg (59%) of the title coropound as a white solid. MS (n/z) 1347.7
[M+H]". 'H NMR (Methanol-d4. 300 MHz)} § 7.93 - 7.83 (m, 4H), 7.75 (d, /= 1.9 Hz, 2H),
7.43(d,J=1.8 Hz, 2H), 7.38 - 7.29 {m, 4H), 6.12 ~ 6.03 {m, 2H), 3.96 (s, 2H), 3.74 (q. J =
6.6, 51Hz 10H), 351 (4, J=52Hz 4H), 343327 (m, 16H), 3.19-2.97 {m, 15H), 2.63
(t,.J=108Hz 2H), 2.41 - 2.27 (m, 3H), 2.00 {s. 1H)}. 1.47 (s, 4H), 1.27 (d. J= 6.6 Hz, 6H).

Example 133 4-(/(18,28)-6-Chioro-d-cyano-2-{{R)-3-methyipiperazin-1-yif-2,3-
dibydro-1H-inden- -yl foxy)-N-f(R)- I-{ 20-f(B}-3-( [ 4-({ {18, 28 }-6-chivro-d-cyano-2-{{R}-
3-methyipiperazin-1-yij-2, 3-dilivdro- 1 H-inden- 1-yijoxy)phenylisulfonamido)pyrrolidin-
F-pif-7, 1 4-dioxo-3, 1 8-dioxa-6,8, 13, 1 5-tetfraazaicosyi)pyrrolidin-3-

yifbenzenesulfonamide; bis(triffucroacetic acid)



WO 2018/129552 PCT/US2018/013020

¢ o
W 2 TFA el
N
A0 O N
(/\ H H f >_QN/3 e .
N’/\V’O\/\NA N TN\/\O/\/N\ N \:/\H
- ..‘,«!\ N
H o H ~
NG, !/ /i\\ [9]
Ci Exampie 133
[0569] The crude product was purified by preparative HPLC with the following

conditions: Column, XBridge Preparative OBD CI18 Colurmn, 19%250mm, 5 pm; mobile
phase, water {0.05% TFA) and ACN (25% ACN up to 40% in 9 miny; Detector, UV 220 nm.
This resulted in 218.9 mg (54%) of the title compound as a white solid. MS (m/z); 1348
IM+H]T TH NMR (Methanol-d4, 300 MHz) § 7.88 (d, J= 8.8 Hz, 4H), 7.75 (d, /= 1.9 Hz,
2H), 747 - 7.40 (m, 2H), 7.38 - 7.29 (m, 4H), 6.08(d, J=6.0Hz, 2H), 3.74{q, /= 6.8, 5.2
Hz, 8H), 331 (1, J=52Hzr TH), 343 - 327 (m 10H), 319297 (m, 21H), 263 (1. /=
11.2 Hz, 2H), 2.34 (dd, J = 12.6, 10.2 Hz, 2H), 2.00 (s, OH), 1.47 (5, 4H), 1.27 (d, J = 6.6
Hz, 6H).

Example 134. 4-(/(18,28)-6-Chioro-4-cyano-2-§{8}-3-methyipiperazin-1-yij-2,3-
dibydro-1 H-indes- I-yHoxyh-N-f(5)- F-{ 20-§{8}-3-(f4-{{( 18, 25 }-6-chioro-d-cyano-2-f{$}-3-
methylpiperazin- 1-yl-2 3-diliydro- 1 H-inden- I-yljoxylphenyljsulfonamidolpyrrofidin-1-
yif-7, 1 d=dioxo-3, I 8-dioxa-6,8,1 3, 1 S-tetraazaicosyDpyrrolidin-3-yifbenzenesulfonamide;

hisgirifluoroacetic acid)
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[0570] The crude product was purified by preparative HPLC with the following

CN

conditions: Column, XBridge Shield RPI1R OBD Coluron, 5 wm, 19%150mm; mobile phase,
water {0.05% TFA) and ACN (12.0% ACN up to 38.0% in 8 nun}; Detactor, UV 220 nm.
This resulted in 257.5 mg (51%;) of the title compound as a white solid. MS (m/2z). 1346
IM+H]". TH NMR (Methanol-d4, 400 MHz} § 7.97 — 7.89 (m, 4H), 7.80 (d,.J= 1.8 Hz, 2H),
7.53 —7.48 (m, 2H). 7.42 — 7.34 (m, 4H), 6.10 (d.J = 5.9 Hz, 2H), 4.01 (s, 2H), 3.86 - 3.71
(m, 10H), 3.56 (1, J= 5.3 Hz, 5H). 3.50 —3.40(m, 15H), 3.24 - 3.05 (m, 14H), 2.67 - 2.56
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{m, 2H), 2.49(dd, /= 12.8, 10.2 Hz, ZH)}, 2.36 (s, 2H}, 2.02 (s, 2H}, 1.52 (5, 4H), 1.29 (4, J
= 6.6 Hz, 6H).

Example 138 4-(/(15,25)-6-Chloro-4-cyano-2-{{8)-3-methyipiperazin-1-yif-2,3-
diliydro- 1 H-inden- [-yifoxy-N-{{(R}- I-(20-f{ R}=3-{{ 4-({ (18,25 }-6-chlpro-4-cyano-2-{{5)-
3-methylpiperazin-I1-yij-2,3-diltydro- T H-inden- I-yijoxy)phenyijsulfonamido)pyrrolidin-
F-yif-7, 14=-dioxo-3, I 8-dioxa-6,8, 13, 1 5-tetraazaicosypyrrofidin-3-

yifbenzenesulfonamide; bis{triffuoroacetic acid
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[0571] The crude product was puritied by preparative HPLC wiuth the following
conditions: Column, XBridge C18 OBD Preparative Colunmmn, 19%250 mm, 5 um; mobile
phase, water {0.05% TFA) and ACN (25.0% ACN up 10 43.0% 1n 9 min}; Detector, UV 254
. This resulted in 226.5 mg (44%) of the title compound as a white solid. MS (n2z). 1346
[M+H]". 'H NMR (Methanol-d4, 400 MHz) 6 7.97 — 7.89 (. 4H). 7.80(d. /= 1.9 Hz. 2H).
7.53 - 7.48 (m, 2H), 7.42 — 7.34 (m, 4H), 6.10 (d, J = 5.9 Hz, 2H), 4.01 (s, 2H), 3.86 - 3.74
(m, 1OHD), 3.56 (1, J =53 Hz, 4H), 3.44 - 334 (m, 16H), 3.24 - 3.06 (m, 14H), 2.68 - 2.36
(o, 2H), 2.54 - 2.43 (m, 2H). 2.36 (5, 2H), 2.01 (s, 2H). 1.51 (4, J=5.9 Hz, 4H), 1.29(d. J
= 6.6 Hz, 6H).

Example 136 4-(/(15.28)-6-Chloro-4-cyano-2-§{38,5R)-3, 5-dimethylpiperazin- 1-yi}-2,3-
difiydro-1 H-inden- I-vifoxyl-N-{{($)}- I-{ 20-f{8}-3-{{4-( (15, 28}-6-Chioro-d-cyano-2-
f(38,3R)-3, 5~dimethyipiperazin-I-yif-2,3-difiydro- 1 H-inden- I -
yviloexylpheaylfsulfonanido)pyrrolidin-1-yl]-7, 1 4-dioxo-3, 1 8-dioxa-6,8,13,1 5~

tetraazaicosylpyrrolidin-3-yilhenzenesulfonamide; bis{trifinoroacetic acid
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[05372] The crude product was purified by preparative HPLC with the following
conditions: Column, XBridge C18 OBD Preparative Column, 10 um, 19%2350 mm; mobile
phase, water {0.05% TFA) and ACN (25% ACN up to 43% n & miny; Detector, UV 254 nm.
This resulted i 254 mg (84%} of the title compound as a white solid. MS (mzy 1376
[M+H]". TH NMR (Methanol-d4, 300 MHz) § 7.88 (d. /= 8.7 Hz, 4H), 7.76 (d.J = 1.9 Hz,
2H, 745 (s, 2H), 7.33{(d, J=89Hz 4H) 6.07 (d, J=60Hz 2H)}, 3.96 (5, 3H), 3.74 (&, J
=96 56 Hz 10H), 351 (1, J=52 Hz, 4H), 341 - 3.28 (m, 14H), 3.20 - 3.07 (m, 12H),
2.30(dt, =283, 11.9 Hz, 5H), 1.99 (s, 3H), 1.47 (s, 4H), 1.25 (dd, /= 9.3, 6.6 Hz, 13H).

Example 137. 4-(/(18,25}-6-Chioro-4-cyano-2-{{38,5R}-3,5-dimethyipiperazin-I-vif-2,3-
dibydro-1H-inden-1-yifoxy)-N-f{R)-I-(20-{R}-3-{{4-(]( 18, 28}-6~chloro-4-cyano-2-
J(38,5R}-3, S-dimethylpiperazin-I-ylf-2,3-dilvydro-1 H-inden-1-
vifoxyiphenyifsulfonamido)pyrrofidin. 1-yi]- 7, 4-dioxo-3, 1 8-dioxa-6,8,13,1 5-
tetraazaicosylpyrrolidin-3-yljbenzenesulfonamide; bis(irifluoroacetic acid)
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{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 & min); Detector, UV 220 nm. This
resulted in 171 mg (42%) of the title compound as a white solid. MS (m/z): 1375.6 [M+H]".
'H NMR (Methanol-d4, 300 MHz) § 7.88 (d. /= 8.7 Hz, 4H), 7.76 (d, J = 1.8 Hz. 2H). 7.46
(d.J=1.8Hz, 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, 10H), 3.51 (/= 5.2 Hz, SH), 3.41 - 3.28 {m, 13H), 3.20 - 3.06 (m, 13H), 2.30
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(dt, J=27.3, 11.9 Hz, 6H), 1.97 (s, 2, 1.48 (d, J = 5.3 Hz, 4H), 1.25(dd, /= 9.7, 6.6 Hz,
13H).

Example 138: 4-(/(15,28)-6-Chloro-4-cyano-2-{piperazin-1-yi}-2,3-dilyydro- 1 H-inden-1-
VEfoxpleNaf(8)= I -(20-{{8}=3={{4-{{( 1.8, 28}-6-Cliloro-4-cyano-2-{piperazin- i-yi}-2,3-
diliydro-1 H-inden-I-yiloxylphenyljsalionanddo)- 2-oxopiperidin-1-yij-7, 1 4-dioxo-3,1 8-

dioxa-6,8,13,1 5-tetraaraicosyl)-2-oxopiperidin-3-vijbenzenesulfonamide
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Example 139 4-(/(18,28)-6-Chloyo-d-cyano-2-{piperazin-1-yi}-2, 3-dilyydro-1 H-inden-1-
YHoxyl=N=f I-{ 20=f 3-{{ 4-{ {{ 1 X, 28 }-6-chioro-d-cyano-2-{piperazin- 1-yi}-2, 3-dilydro-1 H-
inden- I-vijoxyiphenvijsuifonamido)-2-oxoazepan- {-vif-7,  4-dioxo-3,1 8-divxa-6,8,13, 1 5-

tetraaiaicosyli-2-oxnazepan-3-yijbenzencsulfonamide

!\\

Example 139 (h\)
N
H

Scheme for the Synihesis of Cyclohexyl Core Dimer Products:

Example 140 4-(/(15,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
Py N f 2ol 2 f 23 f{ £ 8, A8} dof B f2{ 2 f 2 ({15, 28} -5~ dt30° 08 Ay 0883 0~ 2 {piperazin-
Feyl}-2, 3-dihydro-1 H-inden-1-
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vifoxyiphenyijsulfonamidojethoxyfethoxylethyijureidojcyclohexyvifureidoethoxylethoxy
Jethylibenzenesulfonamnide
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Exarnple 140

[0574] Step 1: The amine INT-MS5E is treated with disuccininidy! carbonate (DSC) or
sumilar  activating  agent  {others  including 1,1 -carbonyldiimidazole,  p-
nitrophenylchloroformate, etc) in DMF, followed by addition of the desired diamine, with
(Is.d4s9)-cyclohexane-1 4-diamane shown. Bis(2,S-dioxopyirolidin-1-vhcarbonate (85 mg,
0.33 mmol, 1.1 eq) and tert-butyl 4-{{18,28-2~-{4-(N-(2-(2-(2-
aminoethoxy jethoxy yethy Dsulfamoyliphenoxy}-4-chloro-6-cyano-2,3-dihydro-1H-inden-
I-ylpiperazine-1-carbosylate (200 mg, 0.3 nwool} were stirred in DMF (1 mlL) for 1.5 hours
before a solution of (Is.4si-cyciohexane-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 135, The DMF was removed under
vacuum, restdue 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. Boc-protected cyclohexyl diamine product: 143 mg
(61%); LCMS: ret time 3.3 min. M8 (m/z)y: [M/2+H|+ 747 4. The product was deprotected
in the following step.

{03575] Step 2. The product was deprotected under acidic conditions yielding Example

140, LCMS: ret time 2.40 min, [M/2+H] 647.3. 'H NMR (Methanol-d4, 400MHz} 8 7.86

330
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(d, J=9.0Hz, 4H), 7.76 (¢, J = 1.9 Hz, 2H), 745 (d, J= 1.2 Hz, 2F), 7.31 (d, J = 9.0 H,
4H), 6.06 (4, J= 6.2 Hz, 2H), 3.79 — 3.67 (m, 1H), 3.62 — 3.44 (m, 22¥), 3.33 (5, 3H), 3.22
(t.J=51Hz, 8H), 3.05 (t. J= 5.5 Hz, 4H), 2.85 (d. J = 14.3 Hz, SH), 1.70 — 1.46 (m. 4H)

Example 141 4-(/(15,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
O3y N f 2of 2 f 2 3 f{ F i, B Yoo B f 2{ 2 f 2{{ 4= J( 15, 28)-6-CHrbOPPOI-dCyam - 2-{piperazin-
F-yi}=2 3-dilyydro-1 H-inden-1-
yifoxylphenyifsulfonamido)ethoxyfethoxyletivifureidojcyclohexyifureido)ethoxyfethoxy

Jethyvlibenzenesalfonanide.
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Example 141 N

The title compound was prepared from {17, 4r}-cyclohexane-1 4-dianmine and INT-MSE
through the route to prepare Example 140, LOCMS: ret time 2.37 muin. MS (m/z):
[M/2+H] 6473, H NMR (Methanol-d4, 400MHz) § 7.91 — 7.82 (o, 4H), 7.76 (d, J=1.9
Hz, 2H), 7.46 (d. J = 1.2 Hz, 2H), 7.38 — 7.23 (m, 4H), 6.07 (4, J= 6.1 Hz, 2H), 3.80 -
3.66 (m, 2HY, 3.61 ~ 3.44 (m, 18H), 3.36 (dd, J = 16.7, 8.0 Hz, 4H). 3.24 (dt,J = 153,54
Hz, 13H), 3.12(dd, J = 16.6, 8.1 Hz. 2H), 3.05 (1, J = 5.5 Hz, 4H), 2.86 {qd, /= 13.0, 7.9
Hz, RH). 1.88 (d, .7 = 6.3 Hz, 4H), 121 (dd, J = 10.9, 9.2 Hz, 4H).

Example 142: 4-(/(15,28)-6-Chioro-4-cyano-2-{piperazin-1-vi}-2,3-dilyydro-1 H-inden-I-
yifoxpl-N-f{(R )= I-{ 18-{ (R }-3-( [ 4-(}{ 1 8,28 }~6-chlovo-4-cyano-2-(piperazin-1-yi}-2,3-
difiydro-1 H-inden- I-vifoxyiphenyijsulfonamidolpyrrofidin- 1-ylj-6,13, 1 8-trioxo-

5. 7,12, 14-tefraazacctadecanoyipyrrolidin-3-yilbenzenesulfonamide

331
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[0576] The title compound is prepared through the sequence employed in preparation of
Example 116, but beginning with Boc-4-aminobutyric acid and  1-Boc-(R)-3-

aminopyrolidine,

Example 143. 4-(/(18,28)-6-Chioro-4-cyano-2-{piperazin-1-yi}-2, 3-diliydro-1 H-inden-I-
Oy N=f (8} F (1 8-f(S}-3-({4-{{{ 15, 28}~ 6-Chioro-4-Cyano-2-{piperazin-1-yi}-2,3-
dibydro-1 H-inden- I-ylfoxylphenylfsulfonamido)pyrrolidin- 1-yi}-6,13,1 8-trioxo-

3, 7,12, I 4-tetraazaoctadecanoyiipyrrolidin-3-yifbenzenesulfonamide

CF\]{/.\ CN
H g j’
N
HN—> 0 Lo 9 = i W
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"",ﬁ..fo\{ G )_ Wi 8 HoOH 3 a
{ “\ “/ \:‘?*N (R
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{05771 The title corpound is prepared through the sequence emploved in preparation of
Example 116, but beginning with Boc-4-aminobutyric acid and 1-Boc-(5)-3-

aminopyrrolidine.

Example 144. (8)-N-{{4-{f{ 15, 28}-6-Chloro-4-cyano-2-(piperazin-1-yi-2, 3-dihydro-1 H-
inden-I-vijoxyiphenvijsuifonyl}- 1-(20-{(8}-3-{{{ 4-({{ 15, 28}-6-chipro-4-cyano-2-
{piperazin-1-vi}-2,3~-dikydro-1 H-inden- I-yijoxyiphenylisulfonylicarbamoyi{pyreolidin-1-

V-7, 14-dioxo-3,1 8-dioxa-6,8,13, 1 S-tetranzaicosyl)pyrrolidine-3-carboxamide
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[0578] The title compound was prepared through the procedure provided for Example

124 beginning with N-Boc-L-beta-proline. MS {(m/2z): 687.3 [M/2+H]" . 'H NMR
{Methanol-#4, 400MHz} 5 8.12 — 7.98 {(m, 4H), 7.81 — 7.77 {m, 2H}, 7.48 — 7.44 (m, ZH},
741 —728{m, 4H), 6.12 — 6.06 (m, 2H), 3.76 (s, OH), 3.59 - 3.50 (m, GH), 3.25 (s, 14H),
3.19-3.07 (m, OH). 2.96 - 2.74 (m, 9H), 1.57 — 1.43 (v, 4H).

Example 148 (R)-N-({4-({{15,25}-6-Chloro-4-cyane-2-{piperazin-1-yi}-2,3-diltydro-1 H-
inden- I-yljoxylphenyilsulfonyl)-1-( 20-J{R}-3-{{({ 4-({{1 &5, 28})-6-clhioro-d-cyano-2-
{piperazin-1-yi}-2,3-dikivdro-1 H-inden- I-yljfoxyiphenyljsulfonyljcarbamoyiipyrrofidin-I-
ybf-7, 1 4-divxe-3, 1 8-dioxa-6,8,13, 1 5-tetraazaicosyfpyrrolidine-3-carboxamide
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Exampie 145

[0579] The title corapound 1s prepared through the procedure provided for Example 124

beginning with N-Boc-D-beta-proline.

Scheme for the Synihesis of Menomer Products:

333
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{0580} “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 sulfonvl chloride A, prepared through oxidative chlorination as previously
described in this work. These materials A are reacied with any commercial or synthetic
amine {primary or secondary } coropounds, including those with protecting groups PG, in the
presence of bases like triethviamine, pyridine, or metal carbonates. The product
sulfonamides B are deprotecied as necessary 1o produce “monomer” producis of structure
C.

[0581] The following Example of products can also be prepared using the synthetic

routes described heremn:

Example 146. 4-(/(18,28)-6-Chloro-d-cyano-2-{piperazin-1-yi}-2, 3-dilyydro-1 H-inden-1-

yéifoxyibenzenesulfonamide

Exampie 146

Example 147 N-(2-12-(2-Aminocthoxy)ethoxylethyl)-4-(J( L8, 25)-6-chioro-4-cyano-2-

{piperazin-i-yi}-2,3-dihydro-1H-inden-1-vljoxy)benzenesulfonamide.
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Exampile 147

Example 148 N-fI-{4-Aminobutanoyl)piperidin-4-plj-4-(f{ 18, 28}-6-chloro-4-cyano-2-
{piperazin-I-yi}-2,3-dilsyiro- L H-inden- I-yiloxy) henzenesulfonamiie.
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Exampie 148

Example 149 4-{/(18,28)-6-Chioro-d-cyano-2-(piperagin-1-yi}-2,3-difsydro- 1 H-inden-1-

vioxyl-N-(3-ox0-7, 1 0-dioxa-2,4-diazadoedecan- 1 2-yibenzenesnifonamide

Example 149

Example 180; 4-(/(18,28)-6-Chloro-d-cyano-2-{piperazin-1-yi}-2, 3-dilyydro-1 H-inden-1-
yioxyl=-N-(I-{4-{ 3-methylureido) hutanovifpiperidin-4-ylibenzenesulfonamide

H

N
G

Example 150
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Example 151 4-(/(15.28}-6-Chloyo-d-cyano-2-{piperazin-1-yi}-2,3-dilyydro- 1 H-inden-~1-
yioxyl-N-[{28 IR 45, 5R})-1,3,4,5,6-pentalivdroxyhexan-2-yijbenzenesnifonamide

H
(N
N
s
. X OH
| \O\ J/ OH
v L /s
NG \> CffS‘N OH
-~ Ho5n on

Example 151

Example 152. 4-({4-({(18,25)-6-Chloro-4-cyano-2-{piperazin-1-yi}-2,3-dilsydro~ 1 H-
inden-1-yljoxy)phenyifsulfonamido)-N-{{285,3R, 48,5R)-1,3,4,5,6-pentahydroxyhexan-2-

viipiperidine- I-carboxamide

C“\
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(T P - e g
= '\\,/”‘\/?"\N \/E BH OH
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cl
Example 152
(Other Synthetic Schemes
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{0582} According 1o the General Scheme for the synthesis of compounds of structure
(Bi1}y, the claborated structures such as INT-MONI, “monomers”, are dimerized to the
symunetric  urea  {(BH¥)  through reaction with  1,17-carbonyldurmdazole or p-
nitrophenylchloroformate or the like. Through this step, compounds such as Example 153~

155 are prepared.

Example 183 4-(3-f4-(}4-{{{18,25}-6-Chloro-4-cyano-2-{piperazin-F-pi}-2, 3-diftydro-
I H-inden-1-yljoxyjphenyifsulfonamido)-4-oxobutyifureido)-N-({4-{{(18,25)-6-clior -4~
cyano-2-(piperazin-l-pli-2, 3-dikydro- 1 H-inden- I-yljoxylphenylfsulfonylibutanamide

%
( ™
N
. P l O,
H H Q oo
MNYNMNJ% N
| H
© Cl

Example 153

Example 154. 4-(/(18,25)-6-Chioro-d-cyano-2-{piperazin-1-yi}-2,3-diliydro- 1 H-indep- 1-
Y oxphaN=f [={duf3={4-f 4={f 4-({{ 15, 28}-6-Cltboro-4=-cyano-2-{piperazin- 1-yl}- 2, 3-dilivdro-

1 H-inden-I-pifoxyiphenyifsulfonamido}piperidin- [-pif-4-
axobutylareidofbutonoylpiperidin-4-yifbenzenesulfonamide

O

O H ” O
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=
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Example 184 Cl

Example 158: 4-{/(18,28)-6-Chioro-4-cyano-2-(piperagin-1-yi}-2,3-difsydro- 1 H-inden-1-
iyl N-{ 1 9-{f4-{J{ 18, 28}-6~Chlorp-4-cyano-2-{piperazin-1-yi-2, 3-dilyydro- I H-inden- I
vioxyiphenyljsulfonamido)-10-0x0-3,6,14, 1 7-tetraoxa-9,1 I~

diazanonadecylfbenzenesulfonamide
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Example 155

Step A Bis(2,5-dioxopyrrolidin-1-y1)carbonate (85 mg, 0.33 munol, 1.1 eq) and tert-butyl
4-((18,28-2-(4-(N-(2-(2-(2-aminoethoxy jethoxy yethvDsulfamovliphenoxy }-4-chloro-6-
cyano-2,3-dihvdro-1H-inden-1-vi)piperazine-i-carboxylate {200 mg, 03 mmol} were
stirred 1y DMF (1 mL) for 1.5 hours before a solution of (I1s,4¢)-¢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
hat 60 °C. LUMS showed significant amount of monourea side-product, example 155, The
DMF was removed under vacuum, residue dissolved in 4:1 MeUN: 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 1o
80.0% n 60 min); Detector, UV 214 nm. Product eluted ~ 62% MeCN. Cyclohexyl diamine
product: 143 mg {(61%); LCMS: ret tiroe 3.3 min, MS (/7). [M/2+HMH 747 4. Syrmometric
urea product: 47 mg (22%); LCMS: ret time 3.4 min MS {(m/z); [M/2+H|+ 6773 The
products were each deprotected in the following step.

Step B: Representative procedure (Example 155y TFA (150 uyL., 1.95 mmol, 69 eq) was
added to a solution of tert-butyl 4-((15.28)-1-(4-(N-{19-{(4-(((18,28)-2-(4-(tert-
butoxycarbonylpiperazin-1-y1}-6-chloro-4-cyano-2,3-dihy dro-1H-inden-1-
yvhoxy))phenyDsulfonamido)-10-ox0-3,6,14,17-tetraoxa-9, 1 1 -diazanonadecyl jsulfamovi)
phenoxy)-6-chloro-4-cyano-2,3~dihy dro- 1 H-inden-2-vDpiperazine-1 -carboxvlate (45 mg,
(.028 mmol} in BDCM (1.0 mL}. The nuxture was stirred for 4 hours (complete by LCMS).
The volatiles were removed under vacoum and the residue dissolved in 4.1 MeCNH2(0 and
purified by prep-HPLC with the following conditions: Columm, Atlantis Prep T3 OBD,
30%250 mm, 10 um;, mobile phase, water (0.1% TFA) and CH3CN (25.0% CH3CN up 1o
60.0% in 50 min};, 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.
H NMR (Methanol-d4, 400MHz) 8§ 7.86 (d. J= 9.0 He, 4H), 7.76 (d, .J = 1. 9 Hz, 2H), 7.47
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~ 7.44 (m, 2H), 7.31 (d, J = 9.0 Hz, 4H), 6.08 — 6.04 (m, 2FD), 3.78 — 3.67 (m, 1H), 3.61 -
3.43 (m, 21H), 3.40 — 3.32 (o, 2H), 3.27 (s, 4F1), 3.22 (1, J = 5.2 Hz, 10H), 3.16 - 3.08 (m,
1H), 3.05 (s, SH), 2.93 — 2.77 (m. 8H).

Example 156. 4-(/(18,25)-6-Chioro-4-amido-2-{piperazin-I-yi}-2,3-dilyydro- 1 H-inden-
J-viaxyl-N-f26-{{4-(}{ 18, 28}~6-chioro-4-anido-2-{piperazin-1-yi)-2, 3-diliydro- 1 H-
inden-I-yijoxy)phenylfsuifonamido)-10, I 7-dioxo-3,6,2 1, 24-tetraoxa-9,11, 16,1 8-

tetraazahexacosylfbenzenesulfonamide

)
N
0
<\T¢ P o o N o)
(9] " v ull
SN W HoH Hog N
HN ,f“J) N S L Nw/‘\/\s\.i’li‘r\f/‘ O N - /!;NH'r
N O H ’ 1}: H H h & /? = :
O cl e o“’\/\
Example 156 fo
7 N
.
N

H
[0583] The title compound is prepared through controlied hydrolysis of Example 41, via
the use of either protic acids inchuding sulfuric acid or hydrogen chloride or aqueous bases

such as sodium hydroxide.

Example 187 4-(/(15,28)-4-Cyano-6-methyl-2-(piperazin-1-yi}-2, 3-dihydro- 1 H-inden-
F-vifoxph-N-f26-{{4-{{( 18,28 }-4-cyanp-G-methyl-2-(piperazin-1-yi)-2,3-dilydro- 1 H-~
inden- I-yljoxylphenyisulfonamido)- 10,1 7-dioxe-3,6,2 1, 24-tetraoxa-9,11, 16,1 &-
fefraazahexacosylfbenzenesuifonamide

H
G,

7

-

b
i O L ) ;

e Ny AN H H H o

Py s N N J\ A O N

. / N o i N7 N o S
NC\ O H {:5 H H é/ ~ l
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Example 157
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{0584} The title compound is prepared through the same procedures as vield Example
41, beginning with the 4-methyi-2-bromobenzaldehyde or simular appropriate starting

matenial.

Scheme for the Synthesis of Bicyclic Analegs:

HO s
| NH
NS
A B C

RZ R®
N
A R O
& i
\m i Y’“\x\“"
sl 7”\7/;\\-/ /’ s
R4\ <)~R
RS Rb

(v

[0585] According to the General Scheme for the Synthesis of Bicyclic Analogs,
compounds of structure (FV) are prepared from starting materials such as phenol A, With or
without protection of the phenolic oxygen, compounds B are prepared via alkylation or
acviation with a suitable reagent such as alkyvl halides, carboxylic acids, isocvanates, etc
using bases or coupling agents known o those in the art.  Subsequently the linker of
compound B, containing a reactive or masked substituent Y, 15 reacted with a bisfunctional
reagent such as 1.4-diisocyanatobutane or the like to generate a dimer . Compounds of
structure (1Y) are generated by couphing of C with B under Mitsunobu conditions with
diazocarboxvlate reagents (DEAD, DIAD, etc) and triphenyiphosphine or through

mesylatior/displacement in the presence of base.

Example 188 1.7-(Batane-1,4-diylbis{3-(4-{6-({{15,258)-6-chivro-4-cyane-2-
{piperazin-I-yi}-2,3-dikivdro-1 H-inden-1-yifoxyi-3,4-diliydroisoguinolin-2{ | H)-yij-4-

oxobutyijureal

340



WO 2018/129552 PCT/US2018/013020

t
¢
H{

O
1S O PPN PO P e
N "A\/\/ 3 o
/ WHN i

Cl ;\;
Example 158 ( \)

L\N

H

Example 189. 1 1'-{Butane- 1 4-diy}bis{3-(4-§ 7-{{{18,25})-6-chloro-4-cyanp-2-

NCN\

{piperazin-I-yi}-2,3-dikydro- 1 H-inden-1-yifoxy)-3,4-dilivdroisoquinelin-2(1 H}-yij-4-

axobutylareaf
Ci
o N—CN

BN PN S +8 ¢
N‘\//\//\ I N

, N7 N o

Example 159 (“N)
H

Example 160 N N-{¢, 14-Dioxo-10-0xa-53,7, 13,1 5-tetraazanonadecane- {, I 9-diyH bis{6-
({15, 28} 6-chloro-d-cyanoe-2-{piperazin- I-yi}-2,3-dilydro- 1 H-inden- I-ylfoxy-3,4-
diliydroisoguinoline-2{ 1 H}-carboxamide]

H

N N
) o

N

- NTN\/MN/'J\N/\/O\VANJL\;,»WN N A =
o e

" 0 A
NC—R, H H H H \([)r \

Cl Example 160 cl

i~
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Example 161 N MN'-{6,14-Dioxe-10-0xa-3,7,13,15-teiraazanonadecane-1,19-divi)bis{7-
{}{(15,25)-6-chlore-4-cyano-2-(piperazin-i-yi)-2,3-dihydro-1 H-inden-1-yljoxy}-3.4-

dibydreisoquineline-2{1H)-carboxamide]
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Example 162 1 7'-(Butane-1,4-diylbis{3={ 2-{2-{6-({{ 15,28} 6-Chloro-d-cyano-2-
{piperazin-I-yi}-2,3-dikivdro- 1 H-inden-1-yljoxy}-1-oxoisoindofin- 2-yifethoxyethyljurea)

H
N\\
5‘3
< y H Q
H o H P
9]

Example 162

Example 163 1, 7-(Butane- 1, 4-diyBbis(3-{2-{2-{ 5-{{{ 15,28}t~ Chlpro-4-cyang-2-
{(piperazin-1-yi}-2,3-dikydro- 1 H-inden-1-yljoxy}-1-oxoisoindolin- 2-yljethaxyethyliurea)

‘,‘:;E
Example 163 /L \)
N
H

Example 164: 4-(/(18,28)-6-Chloro-4-cyano-2-[{R)-3-methyipiperazin- 1-ytf-2 3-diliydro-
I indea- F-plloxyh-N- {8} 1-{ I 8-§{8}-3-{{ 4-{{{ 1.8, 28}-6-Chelaro-d-cyano-2-f{ R}~ 3~
methylpiperazin- I-ylj-2, 3-dilydro- I H-inden- I-ylfoxy)phenyijsulfonamido)pyrrolidin- I -
yif-6,13,18-trioxo-5,7,1 2, d-tetraazaoctadecanoylipyrrolidin-3-yifbenzenesulfonamide
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ie 164 ¢
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Example 168 4-(f/(15,28})-6-Chioro-4-cyano-2-{{R)-3-methyipiperazin- 1-yif-2, 3-dilydro-
I indea- F-plfoxyh-Nof{{ R}~ I-{ 1 8-J{R}-3-(f4-{f{ 18, 28}~ 6~-chioro-d-cyano-2-f (R} 3-
methylpiperazin- I-ylj-2, 3-dilydro- I H-inden- I-ylfoxy)phenyijsulfonamido)pyrrolidin- I -
yif-6,13,18-trioxo-5,7,1 2, d-tetraazaoctadecanoylipyrrolidin-3-yifbenzenesulfonamide

Ho .
\/N\ .
\\_N) .
‘: \Y/
R Ak L {0
! { H N N NP N N H
o : N NTR
N 1at I G B e SN
NC—™\ Q0 g

C Example 165

Example 166 4-(/(18,28)-6-Chioro-d-cyano-2-{{R)-3-methyipiperazin-1-yif-2,3-
diliydro-1H-inden-I-yifoxyh-N-f1-{ 1 8-f4-{{ 4-{{{ 15, 28}-6-chioro-4-cyano-2-f{ R}-3-
methvipiperazin-{-yif-2, 3-dilivdro- | H-inden-I-vijoxyviphenylfsulfonamido)piperidin-1-

96,13, 18-trivxn-3,7, 12, 1 4-¢etranzavctadecan oyl piperidin- 4-yifbenjenesalfonandide

O i
== SN | { >
> b:N/\"J O O w
NCTNy ¢ g ( 3
Gl Exampie 166 \_.‘\.N
YK

Example 167 N N -Bis(2-[(53-3-([4-([{15,28)-6-chioro-4-cyano-2-[{R)-3-methyipiperazin-1-
vi}-2,3-dihydro-1 H-inden-1-ylioxyiphenyljsuifonamido)pyrrolidin-1-vii-2-oxoethyi}-4,1 1-

dioxo-3,5,1 6,1 2-tetraazaictradecancdiamide
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Example 168: 4-([{18,25}-6-Chlero-4-cyane-2-[(R)-3-methvipiperazin-1-vi]-2,3-
dihydro-1H-inden~1-vijoxy)}-N-[1-(20-{4-([4-{[(15,28)-6-chioro-d-cyano-2-[{K}-3-
methylpiperazin-1-yil-2.3-dihydro-1H-inden-I-ylloxyiphenylisuifonamide)piperidin-
1-y1}-7,14-dicxo-3,18-diexa-6,8,13, 1 S-fetraazaicosyDpiperidin-4-

yilbenzenesulfonamide

3 Ci
F " ~
(N J\ 4 \}’7 ’%ﬁ CN
O 9 HooH ' Py,
TR o N N o ] '
’E NSOy /*\l\/\//\/ \/’\ e N | (L\/)
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NC™R, / o H
ol Example 168 (\
&N
H

Example 169 4-(J(15,28)-4.6-Dichloro-2-[(B}-3-methyipiperazin-1-y1}-2,3-dihydro-
{H-inden-1-yHoxy)-N-{{5)-1-(28-[(8)-3-{[4-(]{1.5,25)-4,6-dichlore-2-{(K}-3-
methylpiperazin-1-yi}-2,3-dihydre-1H-inden-1-yljoxyphenylsuifonamidspyrrolidin-
1-vi}-7,14-diox0-3,18-dioxa-6,8,13,15-tetraazaicosyD pyrrolidin-3-

yi|benzenesulfonamide

Ci
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1 o - OM,O @A:i
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Example 169 ( 3
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Example 170 NUNVAABIs(2-[(8)-3-([4-(J(15,25)-4,6-dichioro-2-|(R)-3-methylpiperazin-
i-yij-2,3-dihiydro-i H-inden-§-yljoxy)phenyljsulfonamido)pyrrolidin-1-yi}-2-

oxoethyl)-4,11-dioxo-3,5,10,12-tetraazatletradecanediamide
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Example 171: 4-([{18,28)-6-Chloro-4-cyano-2-{(#)-3-methylpiperazin-1-vi}-2,3-

dihydre-1 H-inden-1-vijoxy - V-[{5}-1-(18-1(&)-3-([4-([{15,2%)-6-chlore-4-cyana-2-[{ H)-
S-methylpiperazin-1-yi}-2,3-dihydro-1 H-inden-1-
vijoxy)phenylisulfonamido)pyrrolidin-i-y]-6.13,18-iriox0-5,7,1 2,14-

tetraazacsctadecanoylpyrrolidin-3-yi}benzenesulfonamide,

TFA s *“/*\N
N , N
) INCOZ P TFA { i o GON L~
<\__ N/ o U YA,NH BocHN ; CHCl \--'\:‘/ o \\\_\ o (/\/N/K/\/th ~N e
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SN, & H HATU, iPr,EN, A &H EtyN, DM
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Step A

H.S \\L/;%

3 M NaDt(ag) F}N“\ & H K ,L [\{N! k; N
THF/MeQH \—r{ N Y SNy /\/Y ™
— )% !
Step D Example 18%
NC” \V’\Ci

Step A 4-(((15.253-6-Chloro-4-cyano-2-({R)-3-methvi-4-(2 2 2-trifluoroacety jpiperazin-
1-y1}-2,3-dihy dro-1 H-inden-1-yDoxy }-N-((S)-pyrrolidin-3-vijbenzenesulfonamide
{prepared by procedures analogous 1o the INT-SLCS, 200 mg, 0.33 mmoly, 4-({fers-
butoxy carbonyDamino)butanoic acid (100 mg, 0.49 mmol, 1.5 equiv), HATU (247 mg.
0.65 mmol, 2 equiv), and crushed molecular sieves (3A) were suspended in
dimethyformamide (1.0 mlb), then dusopropvlethylamine (226 pl., 1.3 vomol, 4 equiv)
was added at room temperature. The nuxture was stured 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% MeQOH, 250 mg (97%) was collected as tan
solid. LC/MS: retention time 4.06 minutes. MS (m/z) [M+H]" 797.2.

Step B: TFA (190 ul., 2.5 mimol, 8.0 equiv) was added to a solution of fer&-butyl (4-((5)-
3-{4-{{{15,25)-6-chloro-4-cvano-2-({ R}-3-methyl-4-(2, 2. 2-triflucroacetyypiperazin-1-vi}-
2,3-dihydro-1 H-inden-~1-yhoxyphenvisutfonamido)pvrrolidin-1-y1)-4-oxobutyhearbamate
(250 mg, 0.31 mmol} 10 DCM (1.0 mL). The reaction muxture was stirred for (6 hat i,
then concentrated under vacuum {(azeotroping TFA with DCE) providing crude product
{(theoretical 0.31 mmol} as a white foam, which was used for the next step withowt

purification. LCMS: retention time 3.22 minutes. MS (w/z) [M+H]" 697 2.

Step € 1,4-Diisocyanatobutane (18.6 mg, 0.13 mmol, .43 equiv) was added to a solution
of 2N-{({(8)-1-(4d-annobutanovhpyrrolidin-3-v1-4-(({15.28)-6-chloro-4-cyano-2-({ R)-3-
methyl-4-(2.2, 2-trifleoroacetylpiperazin-1-y1)-2,3-dihvdro-1 H-inden-1-

yloxy ibenzenesulfonamide (216 mg, 0.31 mmol} in DMF (1.0 mL) and EtN (213 ulL,
1.54 mumol, 5 equiv). The reaction mixture was stirred for 4 h at room temperature, diluted
with H2O0/MeCN, and purified by prep-HPLC with the following conditions: Column,
Atlantis Prep T3 OBD, 19%150 mim, 10 um; mobile phase, water ((.1% TFA) and CH3CN
(20.0% CH:CN 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 sohid.

LC/MS: retention time 4 31 minufes. MS (m/z): [M/2+H]" 7673

Step D 3M ag NaOH (185 pl, 0.55 mmol, 5.0 eq) was added to a solution of {55 R}-NN'-
{35,381, V'(6,13-dioxo-3,7,12, 14-tetraazaccladecane-1,18-dioy hbis{pyrrolidine-3, 1 -
diviNbis{4-({(1.5,25)-6-chloro-4-cyano-2~{{#}-3-methy1-4-(2,2 2-trifluoroacety Dpiperazin-
1-vi)-2,3-dihvdro-1 H-inden-1-yljoxy)benzenesulfonamide) (170 mg, 011 mmol} in
THF/methanol (0.9:0.1 mL). The reaction mixture was stirred for 4h at 1 - complete by
LC/MS. The reaction mixture was dituted in HoO/MeCN and purified by prep-HPLC with
the following conditions: Coluron, Atlantis Prep T3 OBD, 19%150 mom, 10 uny mobile
phase, water {0.1% TFA) and CHCN (10.0% CHsCN up to 60.0% in 40 min); Detector, UV
214 nm. Product eluted ~ 48% MeUN. This procedure provided 124 mg (72%) of the title
compound as a white solid. LC/MS: retention time 2.9 munutes. MS (m/z) [M/2HH]T 6713
'H NMR {Methanol-d4. 400MHz) § 7.92 — 7.83 {m, 4H), 7.76 (s, 2H), 7.49 ~ 7.45 (m, 2H).
7.37 - 7.25 (m, 4H), 6.09 — 6.05 (m, 2H), 3.86 — 3.69 (m, 2H), 3.34 (dd, J = 14.5, 6.4 Hy,
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19H), 3.11 {1, J = 8.6 Hz, 22H), 2.69 — 2.55 (m, 1H), 2.41 — 2.04 (m, 1H), 1.98 - 1.62 (m,
1H), 1.47 (s, 4H), 1.28 (dd. J=6.5, 3.7 Hz, 7H).

Example 172: 4-([{18,25}-6-Chloro-4-cyane-2-[(R)-3-methvipiperazin-1-vi]-2,3-
dihydro-1H-inden~1-vijoxy)}-N-[1-(18-{4-([4-{[(15,28)-6-chioro-d-cyano-2-[{(#})-3-
methyipiperazin-i-yij-2,3-dihyvdre-1H-inden-i-yijoxyiphenyljsuifonamide)piperidin-
1-vi}-6,13,18-trioxe-5,7,12, 1 4-tetraazacctadecanoy piperidin-4-

yljbenzenesulfonamide.
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Step A 4-(((18.253-6-Chloro-4-cvano-2-({(R)y-3-methyl-4-(2,2 2-trifluoroacety Dpiperazin-
I-y1}-2,3-dihy dro-1 H-inden- 1 -yDoxy }-N-{piperidin-4-ylybenzenesulfonamide (preparad by
procedures analogous to INT-SLT3, 170 mg, 0.27 mmol), 4-{{tert-
butoxycarbonyjaminoouianoic acid (83 mg, 0.40 mmol, 1.5 equiv), HATU {206 mg, 0.54
mmol, 2 equiv) and crushed molecular sieves (3A) were suspended in dimethyiformamide
{1.0 mL), then dusopropylethylamine (190 b, 1.1 mimol, 4 equiv) was added at room
ternperature. The reaction mixture was stirred for 1 h at room temperature - complete by
LC/MS. The reaction maxiure was concentrated under vacuum and the residue was purified
by silica gel chromatography with BDCM:MeGH ( to 8%. Product ehited ~6% MeQH; 210
mg {96%) was collected as atan sohid. LC/MS: retention time 4. 11 muinutes. MS {(m/2):

(MHH]' 811.2.
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Step B: TFA (160 uL, 2.06 mmol, 8.0 equiv} was added 1o a solution of rers-butyl (4-(4-
(4-(((18.28)-6-chloro-d-cy ano-2-({R}-3-methyl-4-(2, 2, 2-trifluoroacety Hpiperazin-1 -y 1}-2,3-
dihydro-1H-inden-~1 -yhoxv)phenylsulfonammdo)piperidin-1-y1)-4-oxobutvljcarbamate (210
mg, 0.26 mmol) in DCM (1.0 mL). The reaction mixture was stirred for 18 h at rt, then
concentrated under vacunm (azeotroping TFA with BCE) providing crude product
(theoretical 0.26 mmol} as a white foam, which was used for the next step without

purification. LUMS: retention time 3.24 minutes. MS (m/z). [M+H}" 711.2.

Step €. 1,4-Dusocvanatobutane (15,1 mg, 0.11 mmol, 0.43 equiv} was added to a solution
of N-{1-{4-aminobwanovDpiperndin-4-y13-4-(({(158,28)-6-chlorg-d-cy ano-2-({(}})-3-methyi-4-
(2,2, 2-rifluoroacetyDpiperazin-1-y1)-2,3-dihy dro-1 A-inden-~1 -y Doxy Ybenzenesulfonamide
(180 mg, 0.25 mmol} in DMF (0.8 mL) and Et:N (175 pl., 1.26 mmol, 5 equiv). The
reaction mixture was stirred for 4 h at room temperature diluted with HoO/MeCUN and
purified by prep-HPLC with the following conditions: Column, Adantis Prep T3 OBD,
19%150 mym, 10 umy mobile phase, water {0.1% TFA) and CHON (20.0% CHCN up to
80.0% in 40 nun); Detector, UV 214 nm. Product eluted ~77% MeCN. This procedure
provided 145 mg (86%) of the title compound as a white solid. LC/MS: retention time

4.37 minutes. MS (mz) [M/2+H] 781.3.

Siep B 3M ag NaOH (185 pl, 0.55 mmol, 6.0 ¢q) was added io a solution of (5,5 K-NN-
{1,1'-(6,13-dioxo~3,7,12, 1 4-tetraazaoctadecane-1,1 8-dioyDbis(piperidine-4, 1-diy ) )bis(4-(({(1.5,25)-
6-chloro-4-cvano-2-{{(R)-3-methyi-4-(2,2, 2-trifluoroacety Dpiperazin-1-y1)-2,.3-dihy dro- L H-inden- -
yvhoxy)benzenesulfonamide) (145 mg, 0.9 mmol) in THF/methano!l (0.9:0.1 mL). The reaction
mixture was stirred for 1h at rt - complete by LC/MS. The reaction mixture was diluted in HoO/MeCN
and purified by prep-HPLC with the following conditions: Column, Atlants Prep T3 OBD, 19%150
m, 10 om; mobile phase, water {0.1% TFA) and CHCN (10.0% CH;CON up to 60.0% 1n 40 min);
Detector, UV 214 nm. Product eluted ~ 48% MeCN. This procedure provided 108.8 mg (73%) of
the title compound as a white solid. LC/MS: retention time 2.93 minutes. MS (n/Zz): {M/2+H}"
685.3. '"H NMR (Methanol-d4, 400MHz) & 7.88 (d..7 = 8.9 Hz, 4H), 7.76 (d, J = 1.9 He, 2H), 7.44
(s, 2H}, 731 (d, /=89 Hz, 4H), 6.06 (3, 2H), 424 - 416 (m, 1H), 3.84 =370 (m, 3H), 341 -3.30
(u, 17H), 3.24 - 3.01 (m, 153H), 2,40 - 230 (m, 5H), L83 - 1.76 (m, 1H), 1.71 (d, /= 7.2 Hz, 4H),
1.46 (s, SH), 1.28 (d, J = 6.6 Hz, TH).

Example 173 4-([(15,28)-6-Chloro-d-cy ano-2-[(R}-3-methvipiperazin-1-y1]-2 3-dihvdro-
1 H-inden-1-yljoxy}-N-[ 1-(20-14-(|4-(](15,25)-6-chloro-4-cyano-2-[{R)-3-methvipiperazin-
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1=vi]-2,3-dihy dro-1 H-inden-1-yljoxy)phenvi jsulfonamidojpiperidin-1-vij-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosvi)piperidin-4-vijbenzenesulfonamide.

@ %
~ 1 N
K Q YOS
; O, H oM P
l \ o /’\N/\/C\,/\N/U\N/\\/’\/ \[er/\O/’\\/N\/’ SI|
e N b H  H
p "S\'\i/ O
NCRy o N
Ci Example 171

The title compound was prepared following the procedure from Example 123. The residue
purified by Cohumn, Atlantis Prep T3 OBD, 19%150 ram, 10 win; mobile phase, water (0.1% TFA)
and CH5CON (10.0% CH;CN up to 60.0% in 40 min); Detector, UV 214 nm. Product cluted ~ 43%
MeCN. This procedure provided 28 mg (41%) of the title compound as a white solid. LCMS: ret.
fime 1.89 min. MS (m/2): [M/2+H]7 687.3. 'H NMR (Mcthanol-d4, 400MHz) 5 7.89 (4, J = 9.0 Hz,
4H), 7.78 - 7.75 (u, 2H), 7.45 - 742 (m, 2H), 7.37 - 723 (ru, 4H), 6.11 -6.02 (m, 2H), 3.80-3.67
(m, 8H), 3.61 — 347 (m, 10H), 3.32 (dd, J =103, 7.5 Hz, 18H), 3.12 (d, J = 8.8 Hz, 18H), 2.69 —
237 Gum, 1H), 237 - 228 (m, 1H), 2.08 — 1.94 (m, 68), 188 — 1.74 (m, 2H}, 1.33 —~ 139 (m, 4H),
1.28 {d,J = 6.6 Hz, 6H).

Example 174 4-([(15.28)-4,6-Dichioro-2-{{R}-3-methyipiperazin-1-yi}-2 3-dihydro-1 /-
inden-1-vHoxy -N-{{5)-1-{20-{{S3-3-(J4-([{ 15, 25)-4 ,6-dichloro-2-[{ R)-3-methvipiperazin-1-
y1}-2,3-dihvdro- L H-inden-1-vljoxy yphenvlisulfonamido)pyrrohdin-1-v1}-7, 14-dioxo-3,18-

dioxa-6.8,13, 15-tetraazaicosypyvirolidin-3-vljbenzenesulfonanude.
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Step A: (S)-rer+-Buyl 3-(4-hydroxyphenylsulfonamido}pyrrolidine-1-carboxylate (0.47 g,
1.37 mmol, 1.1 eq), 1-{{(R)-4<({1R.2R}-4,6-dichloro-2-hydroxy-2,3-dihvdro-1 H-inden-1-
y-Z-methvipiperazin-1-y1}2,2 2-trifluoroethanone (0.5 g, 1.25 ramol), and PP (0,49 ¢,
1.87 mmol, 1.5 eq) were dissolved in THF (3 mL), the mixture heated at 40 °C for 15
ninutes under M, then a solution of ditsopropyl azodicarboxylate (0.39 mL, 2.0 mmol, 1.6
eq) in THF (1.2 mL} was added dropwise within 15 minutes. The reaction mixture was
stirred for 10 man (LCMS showed no starting aminocalcohol). The reaction maxiure was
concentrated under vacuum and purified by silica gel chromatography with hexane: EtOAc
(0 to 60%) providing 840 mg (93%) of product as a white foam. LCMS: ret time 3.96 min.
MS (), [MH+HT 7211

Step B: TFA (1.0 mL, 12.9 mamol, 11.7 eg) was added {0 a solution of (S)-rer-butyl 3-(4-
((( 15,284 6-dichloro-1 {({ R)-3-methvi-4~(2 2, 2-trifluoroacetyDpiperazin-1-yi)-2.3-
dihydro-1H-inden-2-yhoxy jphenylsulfonamidolpyrrolidine-1-carboxylate (800 mg, 1.1
mmnol} in BCM (5.0 mL). The reaction mixture was stirred for 16h, the DCM removed by
evaporation, and the residue was purified by prep-HPLC with the {ollowing conditions:
Column, Atlantis Prep T3 OBD, 50%250 vom, 10 umy;, mobile phase, water (0.1% TFA) and
CH3CN (30.0% CHCN up to 70.0% in 50 min); Detector, UV 214 nm. Product eluted ~
65% MeCN. Collected fractions were concenirated under vacuum, neutralized with solid

NaHCO: {(pH 9), and exiracted with 9:1 CHCI: IPA (3 x 40 mb). Combined organics were
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washed with brine (40 mL}, dnied over NaxS{, filtered, and concenirated to afford 500 mg

73%) of product as a white solid. LCMS: ret time 2.95 min. MS (m/2) [M+H] 621.2.
( p ,

Step C: 2-(2-({ferr-Butoxycarbonyaminojethoxy yethyvt 4-methyibenzenesutfonate (126
myg, 0.35 mmol, 1.1 eq), 4-({({15,25)-4,6~dichloro-1-((B)-3-methy1-4-(2,2.2-
frifluoroacetypiperazin-1-yi}-2,3-dihy dro- 1 H-inden-2-y Doxy }-N-({(S}-pyrrolidin-3-
viYbenzeneswdfonamide (200 mg, 0.32 mmol} and KoCO: (89 mg, 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 slurry was stirred for another 24 h
at 60 °C giving complete conversion. The reaction mixture was filtered, the filtrates
concentrated, and the residue punfied by silica gel colomm with DOM: MeOH (0 to 10%).
The product 144 mg (56%) was collected as a white foam. LCMS: ret time 3.3 mun. MS

(m/z). [M+H]' 808.25.

Step D TFA (3150 ub, 1.95 mmol, 11 eq} was added to a solution of fert-butvl (2-(2-((8)-
3-{4-{{{15,25)-4 6-dichloro-1-({R)-3-methyl-4-(2,2.2-influorcacetyi ypiperazin-1-vi)-2,3-
dihy dro- 1H~-inden-2-vhoxy jphenyisulfonamido)pyrrolidin-1-yhethoxyethyDcarbamate
(145 mg, 0.18 mmol) in DCM (2 mL). The reaction maxture was stitred for 15 h then
concentrated under vacuum. The residue was dissolved in water {5 mlL} and neutralized
with solid NaHCOs (pH ~8). The agueous layer was extracted with EtOAc (3x10 mL).
The organic layer was dried over NaxSQs, filtered, and concentrated to afford 120 mog

{95%) of desired product. LUMS: ret time 2.43 min. MS (m/z) [M+H]}" 708.2.

Step E: A solution of | 4-diisocyanatobutane (10 mg, G.071 mmol, 0.42 eg) in DMF (0.1
mb} was added to a solution of N-({S}-1-(2-(2-aminoethoxy yethyDpvrrolidin-3-y1)-4-
(€(1.5,28)-4,6-dichloro-1 -{({R}-3-methv]-4-(2,2 2-trifluorcacety Dpiperazin-1-y1)-2,3-
dihydro-1H-1mden-2-yhoxy Ybenzenesulfonarmde (120 mg, 0.17 numol} in DMF (0.4 mL).
The reaction mixture was stirred at 1t for 2h, concentrated under vacuum, and the residue
purified by silica gel column DCM : 85DCM/1 SMeOH/SERN (0 to 10%). Product eluted
~ 85% of polar solvent. 150 mg (theoretical 110 mg, not completely drv) of product was

collected as a white foam. LUMS: ret time 3.56 min. MS (m/z) [M/2+H]" 778.3.

Step ¥ 3M ag NaOH (400 yL, 1.2 mmol, 17 eq) was added to a solution of {85 R}-NA'-
((353'8)-1,V«(7,14-dioxo-3,18-dioxa-6.8,13,1 S-tetraazaicosane-~1,20-divlibis{pvrrolidine-
3, 1-divyibis(d-({({ 15,28%-4.6-dichloro-1-({ R}-3-methy]-4-(2,2 2-trifluoroacety Dpiperazin-1 -
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yvi}-2,3-dihydro-1 H-inden-2-yoxy Ybenzenesulfonamide) (110 mg, 0.071mmol) im MeOH
(I mLYTHF (0.5 mL). The addition was portionwise {130+130+240 uL) within 2 b, 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, waler (0.1% TFA) and CHCN
{20.0% CH3CN up to 60.0% in 50 nun}); Detector, UV 214 nm. 127.7 mg (88%) was
collected as a white solid. 124.7 mg registered as NTX-0010630 tare: 4.9286. LCMS: ret
time 1.89 min. MS {m/z): [M/2+H]" 6823, 'H NMR (Methanol-d4, 400MHz) & 7.87 (s,
4H), 7.43 — 7.41 (m. 2H). 7.33(d, J=9.0 Hz, SH), 7.11 - 7.09 (m, 2H), 6.07 — 6.04 (m.
2H), 3.77 ~ 3.70 {m. 8H), 3.70 ~ 3.62 (m, 3H), 3.55 ~ 3.49 (m, 6H), 3.26 — 3.06 {m, 7H),
2.64 (s, 1H). 2.37 — 2.28 (m, 1H), 1.50 — 1.44 (m, 3H), 1.28 (d, J = 6.6 Hz, 6H).

Example 175: NUNVBis(2-1(9)-3-([4-(J{15,28)-4,6-dichlore-2-{(R)-3-methylpiperazin-
1-yi}-2,3-dihydro- 1 H-inden-{-ylloxy)phenylsulfonamideo)pyrrolidin-1-yij-2-

oxoethyi)-4,1 1~-dioxe-3,5,10,1 2-ietraazateiradecanediamide.
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Step A 2-{2-{{teri-ButoxyecarbonyDaminojacetamidojacetic acid {84 mg, 0.36 mumol, 1.5
eq), 4~({({15,25)-4,6-dichloro-1~-{{R)-3-methy]-4-(2,2 2-trifluoroacetyDipiperazin-1-v1)-2,3
dihydro-1H-inden-2-vhoxy }-N-{(S}-pyrrolidin-3-yl)benzenesulfonamide (150 mg, 0.24
mmol), and HATU (183 mg, ¢.48 mmol, 2 eq) were mixed in DMF (1 mL).

Duisopropylethviamine (170 pl., 0.96 mimol, 4 eq) was added and the muxture 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 columm with BCM:MeOH (0 to 10%); 220 mg (>100%,
not dry) of product was collected as a shghtly yellowish solid. LCMS: ret time 3.50 min.

MS (m/z); [M+H]+ 835.2.

Step B: TFA (300 ub., 3.9 mmol, 16 eq) was added to a solution of fert-butyl (2-((2-((5)-
3-{4-{{{15,25)-4 6-dichloro-1-({R)-3-methyl-4-(2,2.2-influorcacetyi ypiperazin-1-vi)-2,3-
dihy dro- 1A ~inden-2-vDoxy Jphenvisulfonamidopyrrolidin-1-y1)-2-oxoethyDamino}-2-
oxoethylycarbamate (theoretical 200 mg, 0.24 mymol) in DCM (2 mbL). The reaction
mixture was stirred at rt for 1h - complete by LCMS. The volatiles were removed by
evaporation and the residue dissolved in water (20 ml} and neutralized with solid NaHCGOs
(pH 9). The solution was extracted with FtOAc (2 x 20 mL), then with 9:1 CHCI3:1PA (2
x 20 mL) [compound mostly went to EtOAc]. The combined organic layers were dried
over NaxS{, filtered, and concentrated to afford 173 mg (98%) of product as a tan foam.

LCMS: ret ime 2.89. MS (n/z). [M+H]T 7352,

Step € A solution of 1,4-diisocvanatobutane (14.5 mg, (.10 mmol, 0.45 eq} in DMF
{0.14 mL) was added to a solution of Z-amino~-N-(2-({8)-3-(4-(((1.5,28)-4 6~dichloro-i -
{(R)-3-methyi-4-(2,2 2-influorcacety ipiperazin-1-yi)-2,3-dihvdro-1 H-inden-2-
yvhoxy)phenvisulfonamidoypyrrolidin-1-y1)-2-oxoethylacetarmde (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 BCM : 8 SDCM/1.5MeOH/0.5EN (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. MS (n/z) [M/2+H] 782.3.

Step B: 3 M aq NaOH (100 pL, 0.3 mmol, 3 eq) was added to a solution of N N*-bis(2-
{(S¥3-(4-(({(15,28)-4 6-dichioro-1-({}}-3-methy1-4-(2.2, 2-trifluoroacety Dpiperazin-1 -vi}-
2,3-dihy dro-1 H-inden-2-vDoxy yphenyisulfonamdo)py rrohidin-1-v)-2-oxoethy1)-4,1 -
dioxo-3,5,10, 1 2-tetraazatetradecane-1, 14-diamide (165 mg, 0.1 mmol) n THF :MeQOH
0.6:0.07 mL. After 1h, added additional NaOH (300 pL) and MeOH (200 ul) in two
poriions over the next 2 hours. After 1h the reaction was complete. The reaction was
quenched with 4 N HCE (pH ~2), the volatiles removed under vacuum, and the residue
purified by prep-HPLC with the following conditions: Coluron, Atlantis Prep T3 OBD,
50%250 mm, 10 um, mobile phase, water (0.1% TFA) and CH3CN (20.0% CH:CN up to
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60.0% in 50 miny, Detector, UV 214 nm. 92 mg {48%) was coliected as a white sohid. 90.6
mg registered as NTX-0010628 tare: 4.9269. LCMS: ret time 2.5 min. MS (m/z):
[M/2+H] 709.3. TH NMR (Methanol-d4, 400MHz) 3 7.91 — 7.80 (m, 4H), 7.43 - 7.37 (m,
ZH}, 7.30 (s, 4H), 7.16 - 7.10 (m, 2H), 6.07 - 6.00 {(m, 2H), 3.94 - 3.89 (m, 3H), 3.79(d, J
=4 9 Hz, SH), 3.59 - 3.50 (m, 4H), 3.13 {5, 14H)}, 1.53 - 1.45 {(m, 4H), 1. 25 (d, /= 6.6 Hz,
6H).

Example 176: 4-(](15,28)-4-Cyano-6-methyl-2-(piperazin-1-y1}-2,3-dihydre-1 -
inden-~1-yloxy -NV-{26-([4-(J( 15,25 )-4-cyvano-6-methyl-2-(piperazin-1-y1}-2,3-dihydro-
1H-inden-1-vljoxyphenyiisulfonamideo)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16.18-

tetraazahexacosyl]benzenesulfonamide,
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Step A 3-(2-Bromo-~4-methylphenylpropanoic acid (2.4g, 9.9 mimol) was dissolved in
DCM (12 mL) and DMF (0.1 mL, 1.3 mmol, 0.13 eq). Oxalyl chloride (1.7 mL, 197
mmol, 2 eq) was added dropwise over 7 minutes. The reaction mixture was stirred at 1t
under Nz for 1.5 h (LCMS showed no starting material). The reaction mixture was
concentrated under vacuum to 1/3 of original volume and added to a precooled suspension

of AICE (1.7g, 12.8 ramwol, 1.3 eq) in DCM (10 mL) over S munutes, keeping imntermal
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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 muxture was quenched by slow addition of cold 3 M ag HCI (20 mbL) under
cooling. The solution was exiracted with DCM (3 x 25 mL}. The combined organic lavers
were washed with brine (2 x 25mL}, dried over NaxS0q, filtered, and concentrated under
vacuum. The residual solid was suspended in hexane and collected by filtration - product
2.0 g {20%). white solid; LCMS, NMR are good. The filtrates were purified by silica gel
chromatography Hexane:EtOAc (0 to 15%) to afford 0.1g of product. LCMS: ret time

2.75 minutes. MS (n/z) [M+H]T 225.0.

Step B: To 4-bromo-6-methyi-2,3-dithydro-1 H-inden-1-one (2.1 g, 9.3 mmol) in methanol
(23 mL) was added NaBH4 (320mg, 8.45 mimol, 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 mi of water and extracted with EtOAc (3 x 35 mL). The
combined organic layers were washed with brine (2 x 30 mbL), dried over Na:SOq4, filiered,
and concentrated to 2.1 g (99%) of white solid. LCMS and NMR are good. The crude was
used directly in the next step. LUMS: ret. time 2.49 minutes. MS (m/z) [M-FRO+H|T
209.0.

Step C: 4-Bromo-6-methyl-2 3-dihvdro~-1 H-inden-1-ol (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
- complete by LCMS. Upon cooling EtOAc¢ {30 mL) was added and the resulting solution
washed with brine (2 x 15 mL}. The orgamic phase was dried over NaxSQu, filtered, and
concentrated under vacuum fo afford 1.8 g of crude product as a vellowish oil. NMR and
LUMS showed mixture of 2 compounds which were separated by silica geal
chromatography with hexane (2 long columns). Desired product - indene, eluted first,
providing 600 mg (31%) as a colorless iqud. Ret time 3.6 nunutes, no ionization, NMR

confirmed structure.

Step D 7-Bromo-5-methyvi-1H-indene (0.6 ¢, 2.86 mumol) was dissolved in DCM (18 mL)
and treated with a solution of pyridine 1-oxide {1.35g, 14.3 mmol, 5 eq) in BCM (10 mL},
followed by (5,8)-Jacobsen catalyst (Sigma-Aldrich 404454, CAS 135620-04-1). The

mixture was cooled to 0 °C and stirred for 15 nunutes. mCPBA (0.98 g, 5.72 nmunol, 2 eq)

was added in 3 poriions over 10 minutes. The reaction mixture was stirred at 0 °C for
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another hour {complete by TLC). The reaction mixture was quenched with 3 M ag NaOH
(8 mL), the organic layer separaled, and the agueous layer extracted with hexane {2 x 20
mb}). The combined organic layers were washed with water (20 mL) and brine {20 mL),
dried over Na:SOq, filterad, and concentrated under vacuum. The residue was purified by
silica gel chromatography with hexane: DCM (0 to 409) to afford 320 mg (50%) of

scalemic epoxide, used for the next step without resolution.

Step E: 5-Bromo-3-methyl-6,6a-dihyvdro-1aH-indeno] 1, 2-bloxirene (300 mg, 1.33 mmol)
[scalenuc material from epoxidation step] and (R)-reri-butyl 2-methyipiperazine-1-
carboxylate (318 mg, 1.59 mmol, 1.2 eq) were mixed in MeCN (4 mL} and heated at 65 °C
for 16h. The reaction maxture was concentrated under vacoum and 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) IM+H] 4251

Step F: {R)-fert-Butyl 4-{{1R 2R})-4-bromo-2-hvdroxy-6-methyi-2, 3-dihydro-1 H-inden-1-
yI}-Z-methvipiperazine- i -carboxyvlate (0.2 g, 0.47 mamol), 2,2, 2-tnfluoro-N-(2-(2-2-(4-
hydroxy phenylsulfonanidolethoxy jethoxy Jethvlyacetanude (0.2 g, 0.51 mamol, 1.1 eq) and
PhsP (0.18 g, (.7 mmol, 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 duisopropyl azodicarboxviate (0.15 mL, 0.7
mmol, 1.6 egyin THF (0.4 mb) was added dropwise within 5 nunutes. The reaction
mixture was stitred 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 EIOAc (0 1o 70%) to afford 0.35 g (92%) of product as a white foam. NMR and
LCMS showed impurity of other diastereomer which came from the prev. step. LCMS

major diastereomer: ret time 3.44 min. MS (m/z). [M+H} 807.2.

Step G {(R)-fert-Butyl 4-{{15,25)-4-bromo-6-methyl-1-(4-{N-(2-{2-(2-(2,2,2~
frifluorcacetamido jethoxy Jethoxy yethvhsutfamoylphenoxy }-2,3-dihv dro-1 H-inden-2-v1)-
2-methvipiperazine-i-carboxvlate (0.35 g, 0.43 mmol) and Zn{CN):2(30.4 mg, 0.26 mimol,
0.6 eq} were dissolved in NMP {15 mL}, Nz bubbled through solution, then (PhsPyPd (50
mg, 0.04 mmol, 0.1 eq) was added. The reaction mixture was stirred under Nz at 100 °C
for 3 h. The reaction maxture was diluted in waler (10 mL) and the suspension was
extracted with BtOAc (3 x 15 mL). The combined organics were washed with brine 3 x 7

mk), dried with NaxS04, concenirated under vacuum, and the residue purified by silica gel
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chromatography with hexane Et0Ac {0 to 100%), 0.25 g {(77%: of product was collected

as a white foam. LCMS: major diastereomer 3.13 minules. MS (m/z) [M+H]" 7543

Step H: 3 Mag NaOH (300 uL, 4.9 mmol, 2.7 eq) was added to a solution of (B)-tert-
butyl 4-((1.5,28)-4d~cyano-6-methy - 1-(d~-(N-{2~2-(2-(2.2,2~
frifluoroacetamidojethoxy Jethoxy Yethylisulfamoviphenoxy -2, 3-dihy dro-1 H-inden-2-y1)-
2-methylpiperazine-1-carboxylate (250 mg, 0.33 mmol) in MeOH (1.2 mL) THF (0.3 mL).
The reaction mixture was stirred {or 1.5 h at rt - complete by LCMS. The reaction maxture
was concentrated under vacuum and the residue dissolved in MeCN/H20 and punified by
prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, S0%250 mm,
10 um; mobile phase, water (0.1% TFA)Y and CHCN (25.0% CHsCN isochratic for 10 min
then up to 60.0% n 20 man); Detector, UV 214 nm. 245 myg (96%) was collected as a

white solid. LCMS: ret time 2.43 min. MS (mz): [M+H]" 6583,

Step I Triethylamine (100 ul, 0.72 mmol, 4.3 eq) was added to a solution of (R)-fers-
butyl 4-((1.5,25)-1 -(4-(N-(2-(2-(2-aminoethoxy jethoxy yethy lisulfamoyliphenoxy )-4-cvano-
6~-methyl-2 3-dihydro-1 H-inden-2-y1)-2-methylpiperazine-1 ~carboxvlate 2,22~
trifluoroacetate (130 mg, 0.17 munol, 1 eqyin DMF (0.5 mL). A solution of 1.4-
diisocyanatobutane (9.5 mg, 0.067 mmol, 0.4 eq} i DMF (0.1 mL) was added. The
reaction mixture was stured for 20 min at i -~ complete by LCMS. The reaction mixture
was concentrated under vacuum and the residue purified by silica gel chromatography
DCM:-E5DCM/15MeOH/SEGN {0 1o 90%). 150 mg of product was collected (not
completely dry} as a white solid. LCMS: ret time 3.64 minutes. MS (m/z): [M/2+H]
728.4.

dioxo-3,6,21,24-tetraoxa-9,11,16, 1 8-tetragzahexacosyamino)sulfony Hbis(4, i -
phenylene})bis(oxy))bis{6-cyvano-4-methyl-2,3-dihydro-1H-indene-2, 1-divi)bis{2-
methyipiperazine-1-carboxylate} (100 mg, 0.68 mmol) was dissolved in DCM (0.5 mL)
then TFA (200 w, 2.61 nmuynol, 38 eq) was added. The reaction nuxture was stured for 2 h -
complete by LCMS. The reaction nuxture was concentrated and the residue purified by
prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 50250 mm,
10 um; mobile phase, water {0.1% TFA}Y and CH3CN (20.0-60.0% CH3;CN); Detector, UV
214 vim. 84 mg (72%) was collected as a white solid.  LCMS: ret time 2.36 min. MS

(m/zy, [M+H|"628.3. TH NMR (Methanol-d4, 400MHz) 8 7.85 (d, J = 9.0 Hz, 4H), 7.51
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(s, 2FD), 7.30 (1. J = 5.9 Hz, TH), 6.05 - 6.00 {m, 2H). 3.72 - 3.64 (m, 1H), 3.55 (dd. J =
6.2, 1.6 Hz, 9H), 3.49 (td, = 5.5, 2.8 Hz, 9F), 3.39 — 3.30 (m, 5H). 3.20 — 3.00 (m, 19H),
2.68 — 2.58 (o, 1H), 2.31 (s. 9H). 1.45 (s, 4H), 1 28 (d, J = 6.6 Hz, 6H).

Example 177: 3-(2-{2-}(35}-3-(4-{[(15,25)-6-chioro-4-cyano-2-[{3R}-3-
methylpiperazin-1-vil-2,3-dihyvdro- 1 H-inden-1-ylloxy 42,3.5,6-

H benzenesulfonamido)pyrrolidin-i-yljethoxy jethyl-1-(4-{{(2-{2-](35)-3-(4-
{1(18.28)-6-chloro-4-cyane-2-{(3R)-3-methylpiperazin-1-yi}-2,3-dihydro-1 H-inden-1-
yioxy }{2,3,5,6-2H  jhenzenesulfonamido)pyrrolidin-1-

yijethoxy lethylcarbameyljamino }(1,1,2,2,3,.3,4.4-2Hg Ybutyhurea
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Step A: 4-Bromophenol-2,3,5,6-d4 (300 mg, 1.69 mmol, 1 eq) was dissolved in

acetonitrile (5 mL). Powdered potassium carbonate (0.39 g, 2.8 mmol, 1.6 eq) was added

while stirring, followed by dropwise addition of benzy] bromide (0.24 mL, 2.0 mmnol, 1.2

eq). The mixture was vigorously stirred under nitrogen over weekend {(after 6 h ~ 90 %

conversion). The reaction mixture was filtered and filirates concentrated under vacuum o

afford crude product as a white solid, used for in next step without purification. LCMS:

ret. time 3.52 min, no ionmzation,

5]
b
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Step B Crude 1-(benzvioxy)-4-bromobenzene-2.3,5,6-ds {450 mg, 1.69 mmol, 1 eq),
Pdx{dba)s (38.4 mg, 0.042 mamol, 0.025 eq), and xantphos (48.6 mg, 0.084 mmol, 0.05 eq)
were dissolved in dioxane (6.7 mL) and 1Pr2EIN (0.358 mb, 3.38 mmol, 2 eq). The solution
was degassed with No, the vial sealed, and BnSH (0.2 mb, 1.69 mmol, leq) added. The
reaction mixture was stirred at 90 °C for S h, concentrated under vacuum, and the residue
purified by silica gel column with hesane: EtOAc (0 to 10%) to afford 310 mg (60%) of

product as a white sohid. LCMS: ret time 3.84 min. MS (m/z): [M+H|"311.5.

Step C: Benzyl(4-(benzyloxy)phenvl-2,3,5.6~ds)sulfane (310 mg, 1 nynol, 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 ¢t for 2 h ~ complete by LCMS. The reaction mixture was
diluted in EtOAc (50 mL) and washed with sat NaHCOs3 (2 %15 mbl), brine (20 mbL). The
organic phase was dried over NaxSQs, filtered, and concentrated to afford crude product
(286 mg, theoretical} as a white solid. The material was used for the next step without

purification. LCMS: ret time 3.34 min, no ionization.

Step B To a solution of crude 4-<(benzyloxy)bensenesulfonyl chlonde-2,3,5,6-d4 (
theoretical 0.29 g. 1.0 mmol) in DCM {2 mL) was added solution of (S)-ferr-butyl 3-
aminopvrrolidine-1-carboxviate (¢.23 g, 1.2 mmol, 1.2 equiv) in BCM (1 mL) then EtsN
(017 mL, 1.2 mymol, 1.2 eg) was added. The reaction mixture was stirred at 1t for 20
mianutes - complete by LC/MS. The reaction mixture was concentrated under vacuurn and
the residue purified by silica gel chromatography with hexane: EtOAc ({ to 50%) to afford
320 mg (73%) of product as a white solid. LCMS: retention time 3.14 munutes. MS (m/z):

[M+Naj* 459.1.

Step E: fert-Butyl {8)-3-((4-(benzyloxyphenyDsulfonamido-2,3,5,6-dypyirolidine-1 -
carboxylate {320 mg, 0.73 mmol)} and Pd (10% on carbon, 50% wet, 100 mg, 0.05 mmol}
were mixed in MeQH (3.7 mL}. Vac/ Hz cycles were performed and the reaction siurry
was stirred under He at room temperature for 2.5h - complete by LOMS. 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: rat time 2.09

min. MS (m/2) [M+Naj" 369.1.

Step F: 1-({(R)-4-((1R 2R)-4-Bromo-6-chioro-2-hvdroxy-2,3-dihy dro-1 H-inden-1-y1}-2-

methylpiperazin-1-v1}-2,2, 2-trifluoroethanone (289 mg, 0.66 mmol, 1eq), boe-(S)-3-((4-
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hvdroxyphenylisulfonamido-2,3,5,6-dsypyrrolidine (250 mg, 0.72 mmol, 1.1 eq} and
triphenyiphosphine (257 mg, 0.98 mmol, 1.5 eq) were mixed in THF (2.0 mL) and stirred
at 40 °C for 15 myunutes under No. A solution of DIAD (0.2 mL, 1.07 muvol, 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: E{QAc (0 to 50%) affording
290 mg (58%;) of product as a white foam. LCMS: ret time 4.05 min. MS (m/z): IM+H]'
769.15.

Step G The bromide (270 mg, 0.35 mimol, T eq), Zn{CN} (23 mg, 0.19 mmol, 0.55 eq),
Zu (~4 mg), Pda{dba)s (96 mg, 0.1 mmol, 0.3 eq), and dppf (116 mg, 0.21 munol, 0.6 eq)
were dissolved in 3:1 dioxane:H20 (3.5 mbL) and the reaction muxture stirred at 80 °C
under Nz for 2.5 h - complete by LCMS. The reaction mixture was diluted in EtOAc (40
mb} and washed with brine (15 mbL). The organic phase was dried over NaxSQOq, filtered,
concentrated, and the residue purified by silica gel column with hesane:E1OAc (0 1o 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)-fert-butyl 3-
{4-({(18.25}-4~chloro-6-cy ano- 1 -({({}-3-methvi-4-(2,2, Z-trifluoroacety Hpiperazin-1 -y 1)-2,3-
dihydro-1 H-inden-2~-yhoxvphenyl-ds-sutfonamidopvrrolidine-1-carboxvlate (0.2 g, 0.28
mmol) i DCM (1.4 mL), The reaction mixture was stitred at 1t for 16 h - complete by
LCMS. The reaction mixture was concenirated under vacuum and the residue purified by
prep-HPLC with the following conditions: Column, Atlantis Prep T3 OBD, 50250 mm,
10 um; mobile phase, water (0.1% TFA) and CHCN (30.0% CH:CN up to 70.0% in 50
miny; Detector, UV 214 nm. Product eluted ~ 58% MeCUN. MeCN removed under vacuum,
the aq phase neutralized with solid NaHCO; and extracted with EtOAc (3 x 25 mL).
Organic phases dried over Naz80;, {iltered and concentrated to afford 136 mg (80%;) of

product. LCMS: ret time 2.61 min. MS (m/z), [M+H]" 616.2.

Step I 2-Q2~{{terr-Butoxy carbonyDaminoethoxyethyl 4-methylbenzenesulfonate (102
mg, 0.29 mmol, 1.3 eq), 4-(((18 25)-4-chloro-6-cvano-1-{{R}-3-methvi-4-(2.2 2~
triftuoroacety}piperazin-1-vi)-2,3-dihydro- 1 H-inden-2-y Doxy }-N-({S}-pvrrolidin-3-
yhbenzene~-di-sulfonamide (136 mg, 0.22 mwmol), and KzCOs3 (61 mg, 0.44 mmol, 2 eq)
were nuxed i MeCN (1.7 ml) and stirred at 50 °C for 20 h - complete consumption of

amine by LCMS. The reaction mixture was diluted with Et0 Ac, filtered, and concentrated
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under vacuum. The residue was purified by silica gel chromatography with hexane:EtQAc
(50 1o 80%) then with BCM:MeGH (0 1o 6%) providing 128 mg (73%) of product as a
white solid. LCMS: ret time 3.0min. MS {(n/z): [M+H] 803.3.

Step J0 TFA (100 ul, 1.27 mmol, 8 eq) was added to a solution of fert-buty] (2-2-((S)-3~
{(4-{((15,28)-6-chloro-4-cyano-2-{({R)-3-methy1-4-(2,2 2-trifluoroacetyipiperazin-1-v1)-
2,3-dihydro-1 H-inden-1-yhoxy phenyDsutfonamido-2,3,5,6-dejpyrrolidin-1-

ylethoxy yethyDcarbamate (128 mg, 0.16 ramol) in BCM (1 mL). The reaction mixtiure
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 NaHCOs, and extracted with
9.1 CHCIIPA (3 x 5 mL). The combined organics were washed with brine, dried over
NazS 04, filtered, and concentrated under vacuum to afford 108 mg (97%) of product as a

white foam. LCMS: retention time 2.27 nunutes. MS (m/z): [M+H]" 703.3.

Step K Butane-1 4-diamine dihydrochlonide (300 mg, 1.86 mmol} and CDI (930 mg, 5.7
mmaol, 3 eq) were dissolved in MeCN (3.5 mL, ¢.5M) and suspension was cooled to 0 °C,
then ditsopropylethylamine (8.97 mL, 5.6 mwnol, 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 mbL) and filtered, the solids washed with 4.1 MeUN: H20 (3mL} then with MeCUN

{4 x 2 mL), dried under vacuum to provide 400 mg (78%) of product as a white solid.

N-{(S31-(2-(2~aminoethoxy ethy Dpyrrolidin-3-y 13-4-({{ 1.5, 25)-6~chloro~-4-cy ano-2~-{(R)-3~
methvi-4-(2,2 2-trifluoroacetyDpiperazin-1-v1)-2,3-dihvdro-1 H~inden- 1 -voxyYbenzene-
ds-sulfonamide (100 mg, 0.14 mmol, 2.2 eq) and NV N'-(butane-ds-1 4-diyDbis(1 H-
imidazole-1-carboxamide} (18.3 mg, 0.065 mmol} were mixed in THF (0.6 mL) and stirred
at 60 °C for 1.5 h - complete by LOMS. The reaction mixiure was concentrated under
vacuum and the residue purified by silica gel coluron DCM: 85/15/5 DCM/MeOH/EN (0
1o 70%) to afford product as a tan foam. LCMS: ret time 3.13 min. M8 (n/zy. [M/2+H]
7773

~J

Step L: Sodium hydroxide (3 M NaGH(aqg), 100 ul, 0.3 mmol, 4.7 eg) was added 0 a
solution of protected dimer (100 mg, 0.065 romol} in THF :MeOH (0.38:0.26 mL). The
reaction mixture was stirred for 1 h (LCMS showed only sm). Additional 3M ag NaOH
(200 uL, 0.6 mmol, 9.4 eq) was added to the reaction mixture in 2 portions within 1 howur at

which point the reaction complete by LCMS. The reaction mixiure was neutralized with 4
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N HCI (0.3 mL, 1.2 mmoi, 1.3 eq relative to Na(OH), 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 umy mobile phase, water (0.1% TFA) and CH:CN (25.0%
CH3CN up to 60.0% m 50 mun}; Detector, UV 214 nm. Lyophilization provided 64 mg
{73%) of the title compound as a white solid. LCMS: ret time 1.95 mun. MS {(m/z). 6813
M/2+H]". 'H NMR (Methanol-d4, 400MHz) § 7.77 (4, J = 1.9 Hz, 2H), 744 (4. = 0.9
Hz, 2H). 6.08 (d,.J= 5.9 Hz, 2H), 3.74 (1, J = 4.9 Hz, 13H). 3.52 (. /= 54 Hz, 6H), 323 -
2.97 (m, OH), 2.63 (1, J = 12.0 Hz, 1H), 2.34 (. J= 9.8 Hz, 2H), 1.28 (4. J = 6.6 Hz, 6H).

Example 178:  3-(2-{2-](38}-3-(4-{{(15,28)-6-chioro-4-cvane-2-[(3R}-3-
methylpiperazin-1-yi]-2 3-dihydro-1H-inden-1-

viloxy benzenesulfonamido)pyrrolidin-i-yijethoxylethy)- 1-(4-(2-12-}{35)-3-(4-
1(18,28)-6-chloro-4-cyane-2-[{3R)-3-methyipiperazin-1-yi]-2,3-dihydro-1 H-inden-i-
yioxy thenzenesulfonamido)pyrrolidin-1-yHethoxy lethyljcarbamoyvl]aming}

(1,1,2,2,3,3.4,4-2Hg)butylurea
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The title compound was prepared from INT-M3E utilizing the same procedures in
Example 177. LUMS: ret time 1.9 min. MS (m/z) [M/3+H]" 452.1. 'H NMR (Methanol-
d4, 400MHz) 6 7.89(d, J=8.9 Hz, 4H}, 7.79 - 7.76 (m, 2H). 7.47 - 7.41 (m, 2H), 7.35 (4,
J=90Hz 5H), 6,11 —6.04 (im, 2H), 4.04 - 387 (m, 1H),3.74 (d, /=49 Hz, OH), 3.52 {3,
4H). 3.14 (s, 15H), 2.68 — 2.58 (m, 2H), 2.39 — 2.27 (m, 3H). 2.06 — 1.88 (m, 2H). 1.28 (d.
J=6.6Hz, TH).
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Example 179: (18,25)-1-(4- {1351 2-2-{{4-{(2-12-1(38)-3-(4- 1 {(18,25)4-carboxy -
&-chlore-2-{(3R}-3-methyipiperazin-{-ylj-2,3-dihydro-1 H-inden-1-
yHexyibenzenesulfonamido)-1-hydroxy-12 -pyrrolidin-1-
yijethoxylethylcarbamoyi]amine] butyhecarbamoyljamine lethoxy) ethylj-i-hydroxy-
12*-pyrrofidin-3-yljsuifameyl i phenoxy -6-chlore-2-[ (3R)-3-methyipiperazin-1-y1}-2,3-

dibydre-1H-indene-4-carbexylic acid
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Hvdrogen peroxide (3%, 0.1 mb, 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 HCL filtered, and punified by prep-HPLC with the
following conditions: Column, Atlantis Prep T3 OBD, 50%250 mum, 10 um; mobile phase,
water {0.1% TFA) and CH3CN (25.0% CH:3CN up to 50.0% in 50 miny;, Detector, UV 214
nm. Lvophilization provided the title diacid di-N-oxide (NMR, HPLC). MS (m/z). 7082
[M/2+H]", 472.5 [M/3+HT. 'H NMR (Methanol-d4, 400MHz) § 7.87 — 7.72 (m, 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 (5. 1H), 4.00 - 3.75
(m, 14H), 3.02 (s, 12H), 2.54 (s, 1H), 2.40 (s, 1H), 2.23 (s, 1H), 1.39 (s, 3H), 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' antiport was measured using
a modification of the pH sensitive dve method oniginally reported by Paradiso (Proc. Natl.

Acad. Sci. US AL (1984) 81{23): 7436-7440). PS120 fbroblasis siably expressing human
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MNHE3 and NHERF2 were obtained from Mark Donowitz (Baltimore, MDB). Opossum kidney
(0K} cells were obtained from the ATCC and propagated per thetr insiractions. The rat
NHE-3 gene (GenBank M85300) was introduced into OK cells via electroporation, and cells
were seeded into 96 well plates and grown overnight. Medium was aspirated from the welis
then incubated for 30 min at 37 °C with NH4CI-HEPES buffer (20 mM NHCl 80 mM NaCl,
50 mM HEPES, 5 wM K1, 2mM CaClz, 1 M MgClz, pH 7.4} contaiming 5 uM BCECF-
AM. Cells were washed once with Ammonium free, Na'-free HEPES (100 mM choline, 50
m HEPES, 10 mM glucose, 5 mM KCl, 2 mM CaCly, 1 mM MgCla, pH 7.4) and incubated
in the same buffer for 10 minutes at roorm temperature to lower intracellular pH with 0-30
uM test compound. After incubation, NHE-3-mediated recovery of neutral intraceliular pH
was inttiated by addition of Na-HEPES buffer containing 0.4 uM ethyl isopropyl amiloride
(EIPA, a selective antagonist of NHE-1 activity that does not inhibit NHE-3). Changes in
intracelhular pH were monitored using a FLIPR Tetra® (Molecular Devices, Sunnyvale, CA)
by excitation at kex 439 to 305 nm, and measuring BCECF fluorescence at hem 338 nm. The
initial rate of the fluorescence ratio change was used as a measure of NHE-mediated Na'/H"
activity, and reporied as the change in fluorescence ratio per minute. Initial rates were plotied
as the average of 2 or more replicates, and plCse values were estimated using GraphPad

Prism.

Result | pICso Range Yo inhibition
range
A NHE3 plCso < 6 | NHE3 <40%
B NHE3 piCso 6-7 | 40-70 %
C NHE3 plCse > 7 | >70%
human Preincubation
Esample | pIC50 %o
Inhibition
i C C
2 C C
3 C C
4 C B
5 C B
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A
A

A
A

A

40
41
44
45
48
49
50
51

42
43
46
47
G0
61
63

66
67
68
69

70

71

72
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74 A C
75 B B
76 C C
77 A C
78 C C
79 C C
80 B B
81 C C
82 C B
83 C C
34 C C
35 C C
36 C C
37 C C
38 C C
39 C C
S0 C C
91 C C
92 C C
93 C C
94 C C
95 C C
96 C C
97 C C
98 C C
G99 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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108 C C
109 C C
110 C C
11 { C
112 { C
113 { C
114 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 { {
136 { {
137 C C
142 C C
143 C C
146 C C
154 C C

Example 181. Cell-based assay of NHE-3 activity {Persistent inhibition)

{03587] The ability of compounds to inhibit human and rat NHE-3-mediated Na'*-

dependent H' antiport after application and washout was measured using a modification of
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the pH sensitive dve method described above. PS120 fibroblasts stably expressing human
NHE3 and NHERF2 were obtained from Mark Donowitz (Baltimore, MD). Gpossum 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 plaies and grown overmight. Medium was aspirated from the wells, cells were washed
once with NaCl-HEPES buffer (100 mM NaCl, 50 mM HEPES, 10 mM glucose, 5mM KCL,
2 oM CaCly, 1 mM MgCly, pH 7.4), then overlayed with NaCI-HEPES buffer containing 0-
30 uM test compound. After a 60 min incubation at room temperature, the test drug
contaming buffer was aspirated from the cells. Following aspiration, cells were washed once
with NaCl-HEPES buffer without drug, then incubated for 30 min at 37°C with NH.Cl-
HEPES buffer {20 mM NHaCl, 80 mM NaCl, 50 mM HEPES, 5 mM KL 2mM CaCly, 1
mM MgClh, pH 7.4) contaming S pM BCECF-AM. Cells were washed once with
Ammomum free, Nat-free HEPES (100 mM choline, 30 mM HEPES, 10 mM glucose, S
mh KCIL 2 mM CaClo, 1 mM MgCl, pH 7.4) and incubated in the same buffer for 10
minutes at room temperature to lower mtraceliular pH. NHE-3-mediated recovery of neutral
mtracellular pH was mittated (10 min after compound washout) by addition of Na-HEPES
buffer. For the rat NHE3 assav, the Na-HEPES buffer contamed 0.4 uM ethvl isopropyl
amiloride (EIPA, a selective antagonist of NHE-1 activity that does not inhibit NHE-3),
Changes in intracelivlar pH were monitored using a FLIPR Tetra® (Molecular Devices,
Sunnyvale, CA) by excitation at fex 439 to S0S nm, and measuring BCECF fuorescence at
Aem 338 nm. The initial rate of the tluorescence ratio change was used as a measure of NHE-
mediated Na'/H" activity, and reported as the change in fluorescence ratio per minute. Initial
rates were plotied as the average of 2 or more replicates, and pICso values were estimated
using GraphPad Prism.

[0588]

Table 3: Data for example in luiman Persistence assay:

Result | plCs Range % inhibition
yange
A NHE3 pICso < 6 | NHE3 <40%

B NHE3 plCse 6-7 | 40-70 %
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NHE3 plCsp > 7

human Persistence

Example | plCS0 Yo
inhibition
i C B
2 C C
3 C C
4 C B
5 C C
6 A A
7 C C
8 A A
9 B B
10 C C
It C C
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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21 A C
22 C C
23 C C
24 C C
25 C C
26 C C
27 C C
28 C C
29 C C
30 C C
31 C C
32 C C
33 C C
34 C C
35 C C
36 C C
37 C B
38 A A
39 C A
40 A A
41 C C
42 C C
43 C C
44 B C
45 C C

357

PCT/US2018/013020



WO 2018/129552

46 C C
47 C C
48 B C
49 C C
50 C B
51 C B
52 C C
53 C C
54 C B
55 C C
56 C C
57 C C
58 C C
59 C C
60 C C
61 C C
62 A A
63 B B
64 A A
65 A A
66 A A
67 B B
68 C C
69 B C
70 C C
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71 A B
72 B C
73 A B
74 A A
75 A A
76 A A
77 A A
78 C C
79 B C
30 B B
&1 B C
82 B C
83 B C
&4 C C
85 C C
86 C C
&7 C C
88 C C
39 C C
90 B C
91 C C
92 C C
93 C C
94 C C
95 C C
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96 C C
97 C C
98 C C
99 B C
100 C C
101 C B
102 C C
103 C C
104 C C
105 C C
106 C C
107 C C
108 C C
109 C C
110 C C
il C C
112 C C
113 C C
114 C C
113 C C
120 C C
121 C A
122 C C
123 C C
124 B C
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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 of apical acid secretion in human organoid

monoiaver cell cultures

[0589] asal media (BM) congisted of advanced DMEM/F12 containing 10
mh HEPES {(Invitrogen, 15630-080), 1:100 Glutamax (Invitrogen, 35050-061), and 1:100
peniciliin/streptomycin  {Invitrogen, 15140-122). Supplemented basal media (SBM)
contained 1:100 N2 (Invitrogen, 17502-048), 1:50 B27 (Invitrogen, 12587-010), I mM N-
acetvicysteine (Sigma, A9165), and 10 nM [LeulS]-gastrin 1 (Sigma, G9145). Growth
factors used included 50 ng per mbL 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-R8), 100 ng
per mL mouse Wnt-3a (R&D, 1324-WN), 20 pM Y-27632 (Tocns, 1254), 10 mM
nicotinanude (Sigma, N0636}, 500 nM A83-01 (TFocris, 2939), 10 uM SB202190 (Tocrs,
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12643, Transwells were 0.4 pm pore polyester membrane 24-well Transwell inserts
{Corning). Cultures were incubated at 37 °C in 5% COu.

[0591] Human tleum organoids were cultured in WENRENAS (Wnt, EGF, noggin, R-
spondinl, Nicotinamide, A83-01, SB202190) and typically grown for 7-12 days before
being used to plate monolaver cultures. On day 0, organocid cultures embedded in Mairigel
were treated with TrvpLE Express to break organoids into small preces and/or single cells.
The cells were resuspended to 0.5 x 10° cells / mL in SBM containing WENRAY (Wnt,
EGF, noggin, R-spondini, A83-01, Y-27632). Following this step, 200 uL of cell suspension
was plated o 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. fleum cells were differentiated with
ENRA (EGF, noggin, R-spondinn 1, A83-01) on day 3. The color of apical compartment
turns from pink or orange to vellow due to the increase in NHE3 expression afier
differentiation.

[0592] Fach human ileum monolayer culture well was washed twice with fresh SBM on
the apical side on day 6 before compound dosing. Al compound stocks were 10mM
dissolved in DMSO. Each cormpound stock was individually mixed with fresh SBM to reach
final compound concentration 1M and dosed only on the apical side of the monolayer (total
volume 200 ul). DMSO at the equivalent concentration was used as the vehicle control.
Druplicate wells were dosed for each compound. On day 8. apical media pH was measured
by pH elecirode, (o determine the ability of example compounds to produce sustained
mhibition of NHE3 activity in a human monolayer culture system by preventing proton
secretion into the apical compartment. Fach 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 Yo Inhibition (G1
Sepmient)
A < 50%
B 50-70%
C > T0%
Example Yo %o

inhibition inhibition
{leum) {duodenum)
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17 B B
23 B B
24 A B
26 B B
28 B B
29 C C
31 C C
32 C C
33 C C
34 B B
35 C C
36 C C
41 B C
42 C C
43 B C
45 B C
49 C C
32 C C
35 A B
78 C C
91 B C
105 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

PCT/US2018/013020

Example 183 {ncreased trans-epithelial resistance in human organocid monolayer cell

cuftures
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{0593} Basal media (BM) consisied of advanced DMEM/F12 containing 10 mM HEPES
(Invitrogen, 15630-080), 1:100 Ghlatamax  {(Invitrogen, 35050-061), and 1:100
penicilivystreptorayemn  (Invitrogen, 15140-122). Supplemented basal media (SBM)
contained 1:100 N2 {Invitrogen, 17502-048), 1:50 B27 (Invitrogen, 12587-010), 1 mM N-
acetvicysteine (Sigma, A9165), and 10 nM [Leul5|-gastrin 1 (Sigma, G9145). Growih
factors used included 50 ng per mbL mouse EGF (Peprotech, 315-09), 100 ng per ml mouse
noggin {Peprotech, 250-38), 500 ng per mL human R-spondin | {(R&D, 4645-R8), 100 ng
per mi, mouse Wnt-3a (R&D, 1324-WN), 20 pM Y-27632 (Tocris, 1254), 10 mM
nicotinanide (Sigma, NO6363, 500 nM A83-01 (Tocris, 2939), 10 uM SB202190 (Tocrs,
1264). Transwells were 0.4 pm pore polyester membrane 24-well Transwell inserts
(Corning). Cultures were incubated at 37 °C in 5% COn.

[0594] Human duodenum organoids were cultured in WENRNMNAS (Wnt, EGF, noggin,
R-spondini, Nicotinamide, A83-01, SB202190) and typically grown for 7-12 davs before
being used to plate monolaver cultures. On day 0, organoid cultures embedded in Matrigel
were treated with TivpLE Express to break organoids into small pieces and/or single cells.
The cells were resuspended to 0.5 x 10° cells / mL in SBM containing WENRAY (Whnt,
EGF, noggin, R-spondini, 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 yuL 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 tums from
pink or orange to vellow due to the increase in NHE3 expression after differentiation.
{0595] Fach human ducdenum monolayer culture well was washed twice with fresh
SBM on the apical side on dav 6 or day 7 before dosing. All compound stocks were 10mM
dissolved in DMSO. Each compound stock was individually nuxed with fresh SBM to reach
final compound concentration 1uM and dosed only on the apical side of the monolayer (total
volume 200 ul). DMSO at the equivalent concentration was used as the vehicle control.
Duplicate wells were dosed for each compound. Transepithehial electrical resistance (TEER)
was used as a quantitative technique to measure of tight junction 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
mdividual well baseline TEER. Baseline correcied TEER {or 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 3:

Result TEER (% of
vehicie}
A < 100%
B 100-130%
C >130%
Esample | TEER at30 | TEER at 60
minutes minuies
(% of {% of
Yehicle) Yehicle)
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
a1 B B
105 C C
106 C C
107 C B
116 C B
115 B B
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126 B B

Example 184 /nhibition of intestinal sodium absorption in mice

[0396] 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 io compound
treatment was made. Approximately gight-week old, male, CD-1 mice were purchased from
Envigo (Livermore, CA), were housed 6 per cage and acclimated for at least 48 hours before
study initiation. Anmimals were fed Harlan Teklad Global TD.160470 rodent chow
{(Maddison, W1}, standard iaboratory rodent chow Harlan Teklad Global 2018 with the
addition of 0.4% morganic phosphorous. Animals had ad hibitum access to food and water
for the duration of the study and were maintained n a temperature and humidity controlled
room on a standard light/dark cvcle of 6AM to 6PM. To mitiate the study, mice were
weighed and then individually placed n 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
(B3mM HCI, 0.01% Tween80) at a dose volume of 5 mi/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 drv 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 determmned gravimetrically. Feces and urine were analvzed for sodium content by
microwave plasma-atomic emission spectroscopy or ion chromatography, respectively,
Urine samples were analyzed on an 1on chromatography system (Thermo Fisher 1CS-3000
or ICS-3000+) coupled with conductivity detectors. Chromatographic separation of cations
was performed using an lonPac CS12A (Thermo Fisher) 2 x 250 mm analytical columm with
an 1socratic elution using 25 mM methanesulfonic acid. Concentrations were interpolated
from a a standard curve {prepared in 10mM HCI} for sodium 1on based on retention time and
peak area. Fecal sample analvsis by Microwave Plasma Atomic Emission Spectrometry
(MP-AES). Dry fecal samples were ground o a fine powder on a homogenizer and the

ground samples (400-600mg aliquots weighed) were digested with niiric acid by microwave

90
%
foivy
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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 fo a standard curve
(prepared 1n 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 sodiom concentration by 24-hour urine volume.
Twenty-four-hour fecal sodium excretion {mg/24-hours) was calculated by multiplving fecal
sodium concentration by 24-hour drv fecal weight. The urinary and fecal sodium excretion
on dav 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 (U from
vehicle) vehicke) vehicie)
A > T0% < 150% <5
B 50-70% 150-200% 5-1¢
C <50% > 200% >10
Exampl | Urinary Na Fecal Na Fecal fluid Diarrhe
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 -
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28 A B B -
29 B B A -
30 B C C -
31 B C B -
32 B B A -
33 C C C -
34 B B B -
35 A B A -
36 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 -
78 A A A -
88 B B B -

Example 185: Inhibition of intestinal sodinm absorption in rats

{03597] Urinary sodium excretion and fecal form were measured {0 assess the ability of
selected example compounds to inhibit the absorption of sodium from the intestinal lumen.
Eight-week old, male, Sprague Dawlev rats were purchased from Envigo (Livermore, CA},
were housed 2 per cage and acclimated for at teast 48 hours before study mitiation. Animals

were fed Harlan Teklad Global TD.160470 rodent chow (Maddison, WI), standard
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laboratory rodent chow Harlan Teklad Global 2018 with the addition of $¢.4% inorganic
phosphorous. Animals had ad libtturn access o food and water for the duration of the study
and were maintained in a termperature and humidity controlled room on a standard hight/dark
cycle of 6AM to 6PM. On the day of study initiation, rats {n=5/group} were dosed by oral
gavage with fest compound or vehicle (3mM HCL 0.01% Tween30) at a dose volume of S
mi/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 cornmon 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 logs
of shape with a blotting pattern; 3, 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 lvophilizer 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 weighis. 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 IC5-3000 or ITS-3000+) coupled with conductivity detectors. Chromatographic
separation of cations was performed using an TonPac CS12A (Thermo Fisher) 2 x 250 mm
analytical columon 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 nuwltiplving 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:

Regult Urinary Na

{%% of Vehicle,

out/in)
A > T70%
B 40-70%
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C < 40%

385
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Example | Daose Urinary Ma FFS
(mg/ke) | (or of Venicte, | (1Y
out/in}
41 0.003 A 2
41 0.01 A 2
41 0.03 B 2
41 0.1 C 5
115 (.003 A 1
115 0.01 A 2
i15 (.03 A 2
115 0.1 C 2
107 0.03 B 3
107 0.1 B 3
107 0.3 C 3
120 (.03 A 2
i20 0.1 B 3
120 0.3 C 4
132 0.03 A 3
i32 0.1 B 3
132 0.3 C 5
123 0.03 A 3
i23 0.1 B 3
123 0.3 C 3
122 0.03 A 2
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122 0.1 A 2
122 03 B 3
133 (.03 A 3
133 0.1 C 3
133 (.3 C 3
143 (.03 B 3
143 0.1 C 3
143 (.3 C 4
Example 186 Inkibition of intestinal sodinm and phosphorous absorption in the

raf balance model

{0598} Urinary and fecal sodium excretion, along with urinary phosphorous excretion
are measured fo assess the ability of selected example compounds {o inhibit the absorption
of sodium and phosphorous from the mtestinal lumen. In addition, an assessment of fecal
form m response to compound treatment 15 made. Approxamately 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 iniiation. Animals are fed Harlan Teklad Global
TE. 160470 rodent chow {(Maddison, Wi}, standard laboratory rodent chow Harlan Teklad
Global 2018 with the addition of 0.4% mmorganic phosphorous. Animals have ad Hibitum
access to food and water for the duration of the study and are mamntamed m 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
acchimation period to the metabolic cage, a 24-hr baseline collection of urine and feces i
perforroed. Rats (n=6/group) are then dosed by oral gavage with test compound or vehicle
3mM HCL, 6.01% 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
mntake, urine volume and wet fecal weight are recorded, along with any observation of
diarrhea. Fecal samples are dried using a lyophilizer for at least 3 days, following which dry
weight is recorded and fecal fluid content is calculated based on the difference between the

wet and dry stool weights. Fecal fluid content on day 3 of compound treatment ts calculated
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as a change from the vehicle group mean. For urine samples, the volumes are determined
gravimeirically. Feces and urine are analyrzed for sodium and phosphorous content by
microwave plasma-atornic enussion 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 IonPac CS12A (Thermo Fisher) 2 x 250 mm analvtical columm with an
isocratic elution using 25 mM methanesulfonic acid. Chromatographic separation of anions
1s performed using an {onPac AS18 (Thermo Fisher) 2 x 250 mm analviical column with an
isocratic elution using 35 mM potassium hyvdroxide. Concentrations are interpolated from a
standard curve (prepared m 10mM HCY) for each ion based on retention time and peak area.
Fecal sample analysis by Microwave Plasma Atomic Emission Spectrometry (MP-AES).
Dy 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 19 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-hour urinary sodium and phosphorous excretion (mg/24-hours) s calculated
by multiplying urinary sodium or phosphorous concentration, respectively, by 24-howr urine
volume. Twenty-four-howr fecal sodium excretion (mg/24-hoursy is calculated by
multiptving fecal sodium concentration by 24-hour dry 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.

Example 187: Restoration of gastrointestinal motility in opioid induced constipation

[0599] Gastrointestinal transit is measured in mice treated with the peripherally acting
w-opioid agonist loperamide 1o assess the ability of selected example compounds to restore
gastroiniestinal motility in a model of opioid induced constipation. Approximately eighi-
week old, female, CD1 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, W), Ammals 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



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 varving doses of test compound or vehicle (3mM HCI, 0.01% Tween803,
at a dose volume of 5 ml/kg. Approximately fifteen manutes 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% Nall) at a dose volume of 5 mL/kg. Fifteen minuies
later, amimals are dosed orally with Evans Blue Dyve (6%) at a dose volume of 100 uL. 30
minutes later, amimals are euthanized by carbon dioxide inhalation, and the length from the
pvlorus to cecum {(whole length of the small intestine) and the length from the pylorus to the
Evans Bluoe 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 the whole smoall intestine, measured
from the pylorus to the cecum, and multiplied by 100, to provide the distance of the small
intesting travelled by the dye as a perceniage. In animals dosed orally with vehicle and
mjected subcutaneously with vehicle {vehicle/vehicle), the Evans Blue dve front travels
approximately 70% of the length of the small intestine 1 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 tength
of the small intestine 1n 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 &:

Result Yo
Restoration
of Transit
A < 206%
B 20-40%
C > 40%
Example | Daose %o

(mg/ke) | Restoration

of Transit
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Standard 15 C
41 15 A
115 i5 B
132 15 C
123 15 A
Standard 15 C
43 i35 A
43 1.5 B
43 5 A

Example 188: Restoration of gastrointestingl motilizy in multiple sclerosis

[0600] Gastrointestinal transit fime 13 measured to assess the ability of selected example
compounds to restore gastrointestinal motility in a model of muliple sclerosis. Multiple
sclerosis  (MS) patients often experience constipation and other gastromnfestinal
manifestations related to disturbed gastrointestinal motility. The Expenimental Autoimmune
Fncephalomyelitis {(EAE) mouse model is one of the most frequently used animal modeis
for studving multiple sclerosis (MS), in which immunization against CNS-specific antigen
results in central nervous system inflanwoation. This model results in a spectrum of acute,
chronic, and relapsing disease that results in varving degrees of progressive paralvsis and
gastrointestinal dysmotility.

{0601} Animals are 8-16 weeks of age at study mitiation, and are {ed standard laboratory
rodent chow Harlan Teklad Global 2018 (Maddison, W1}, Animals have ad libitum access
to food and water for the duration of the siudv and are maintaimed in a temperature and
humidity controlled room on a standard light/dark cyvele of 6AM to 6PM. EAE is induced in
female mice by injection of a combination of antigen (MOG35-35, §.C.) in complete
Freund’s adjuvant (CFA), and pertussis toxin (PTX, IP). After somatic motor symptoms
develop, generally 10 or more days’™ post immunization, EAE mice are dosed by oral gavage
with test compound at varving doses {0.01 to 30 mg/kg) or vehicle (3mM HCL 0.01%
Tween®0) at a dose volume of 5 ml/kg. Test compound 15 adnunistered 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 1s determuned by oral gavage of carmine red or Evans Blue and
calculating the latency for dve to appear in the feces. Stoall intestinal transit 1s 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 dyve. Colonic motility 15 assessed by measuring time {0
extrusion of a single glass bead inserted a standardized distance into the distal colon. The
effect of example compounds on GIT motility in EAE nuce is calculated as the ability to
restore iransit distance to those observed in control mice from those observed in EAE treated

with vehicle, expressed as a percentage.

Example 189: Restoration of gasirointestinal motifity in Parkinson s disease

[0602] Gastrointestinal transit time 1s measured to assess the ability of selected example
compaounds to restore gastrointestinal motility in a model of Parkinson s disease. Parkinson
’s disease (PD) is a newrodegenerative disorder characterized by chronic and progressive
motor impairment. PD patients also expertence significant non-motor symptoms including
constipation and other gastrointestinal manifestations related to disturbed gastrointestinal
matidity. The toxin, 1-methyvl-4-phenvl-1,2,3 6-tetrahvdropyridine (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 dvsmaotility (Scientific Reports, 2016 6:30269)

{0603] Animals are 8-16 weeks of age at study mitiation, 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
hunudity controlled room on a standard hight/dark cvcle of 6AM to 6PM. PD 15 induced in
mice by multiple, generally four, intraperitoneal injections of MPTP. After MPTP is
mjected, generally 4 to 20 days’ post injection, PD mice are dosed by oral gavage with test
compound at varving doses {0.01 to 30 mg/kg) or vehicle 3mM HCL 0.01% Tween80) ata
dose volume of 53 ml/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 gastroiniestinal transit time
is determined by oral gavage of carmine red or Evans Blue and calculating the latency for

dve to appear in the feces. Small intestinal {ransit 1s measured by dosing carmine red or
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Evans Blue by oral gavage and measuring the distance of the leading edge of the dve from
compared to the whole length of the small intestine 15 minuies to two hours following oral
dosing of the dye. Colonic motlity is assessed by measuring tiroe 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 1o restore transit distance
to those observed in control mice from those observed in PD mice treaied with vehicle,

SX}}Y@SSEd as a percentage.

Example 186: Effect on biood pressure in a models of sali-sensitive hiyperéension

{0604] Arterial blood pressure 15 measured to assess the ability of selected example
compounds 1o attenuate hypertension in a model of salt-sensitive hvpertension. Dah! Salt
Sensitive {DSS) rats are a well characterized model of salt-sensitive hypertension and end-
organ imjury. Sali-sensitive hypertension is established in DSS rats by mcreasing the NaCl
content of the diet from 0.49% up to 4% NaCl for a period of 1 to 4-weeks. DSS rats
maintained on 0.49% Na(l are used as a conirol group. Animals are 6-10 weeks of age at
study initiation, and have ad libitum access to food and water for the duration of the study
and are mamntained in a temperature and homudity controlled room on a 12-hr light/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% Tween&0) at a dose volume of 5 mb/kg, twice daily for 1 to 3
weeks, while maintained on a4 % NaC(Cl diet. Arterial blood pressure is measured weekly by
tail cuff plethvsmography. A 24-hr unine collection is also collected weekly by placing

animals individually in metabolic cages.

Example 191: Effect on cardiac function in models of heart failure

[0605] Serial echocardiography 1s 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 rais are used to induce heart failure by permanent lefl main coronary arterial
ligation. Animals are 6-10 weeks of age at study initiation, and have ad libiturn access to
food and water for the duration of the study and are maintained in a temperature and hunudity
controlled room on a 12-hr light/dark cycle. Rats (n=6-10/group) are dosed by oral gavage

with test corapound {0.01 to 30 mg/kg) or vehicle GmM HCL 0.01% Tween80) at a dose

v
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volume of $ mi/kg, twice daily for 1 to 8 weeks. Senal echocardiography is performed
weekly to assess time-dependent cardiac remodelling (HWI, LV, chamber size}, time-
dependent cardiac performance (EF, dP/dt, LVEDP) changes and time-dependent cardiac
morphometry (HW1, LVI, LVEDV, LVERV) indices. Ternminal assessment of load-
dependent and load-independent left ventricular function are made using pressurg-volume
loop analysis. Extracellular volume expansion 15 assessed by measuring volume sensitive

hormones ANP and BNP.

Example 193 FPain refief in IBS-C - Reduction of visceral hypersensitivity in rafs
[0606] The ability of selected example compounds to reduce the hypersensitivly of the
colon to balloon distension (CRD} in a rat model of visceral hypersensitivy is measured by
grading the rat's abdomunal withdrawal reflex (AWR) and by measuring electromy ographic
{(EMG) responses. Visceral hypersensitivity is induced by injecting 10-day old male Sprague
Dawley rat pups with a 0.2 mL imfusion of 0.5% acetic acid solution in saline into the colon
2 em from the anus. Control rats receive an equal volume of saline. Visceral hvpersensitivity
15 then assessed in these rats as adulis, between 8 and 12 weeks of age. Rats (n=4-10/group)
are dosed by oral gavage with test compound (0.01 1o 30 mg/kg) or vehicle (3mM HCL,
.01% Tweenf0) at a dose volume of 5 mi/kg, twice dailv for up to 2 weeks prior to the
assessment of visceral hy persensitivity. Visceral hypersensitivity is measured by grading the
response to CRD. Under mild sedation with 1% wmethohexital sodium, a fexible balloon
attached to Tygon tubing is inserted & cm into the descending colon and rectum via the anus
and secured in place by {aping the {ube o the tail. Approximately 30 minutes later, CRE i3
performed by rapidly inflating the balloon to varving pressures (10 {0 80 mmHg) measured
by a sphygmomanometer connected to a pressure transducer for a 20 second period followed
by a 2-munute 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, coniraction of abdominal muscles; 3, ifting of abdominal wall; 4, body arching
and lifting of pelvic structures. EMG responses are measured continuously in response io
CRD via two electrodes implanted at least one-week prior o in the external oblique muscle

and calculated as the area under the curve of the EMG i response to CRD.
Equivalents

[0607] Those skilled 1o the art will recognize, or be able to ascertain, using no more than

rouiine experimentation, numerous equivalents o the specific embodimenis described

v
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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.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of formula I:

2 R
6
o R R14
|
R® W‘N\[ Linker
R3 R7
R4

or a pharmaceutically acceptable salt thereof,

wherein:

Linker is -R"?-(CHR ®),-[Y-(CHa)]s-Z-R"*-(CH2)-Z-;

Xisabond, H, N, O, CR''R"?, CR!!, C, -NHC(O)NH-, -(CHR!?),- or C3-
Cscyclolakyl;

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, O, S, NH, N(C-Csalkyl), or -C(O)NH-;

Q is a bond, NH, -C(O)NH-, -NHC(O)NH-, -NHC(O)N(CHj3)-, or -NHC(O)NH-
(CHR");

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 §;

s is an integer from 0 to 4;

tis an integer from O to 4;

u is an integer from 0 to 2;

R! and R? are independently H, Ci-Cealkyl, C2-Cealkenyl, Cs-Cscycloalkenyl, C-
Csalkynyl, C3-Cgcycloalkyl, heterocyclyl, aryl, heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P and O, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more halogen, OH, CN, —-NO>, oxo, —-SR’?, ~OR’, -NHR’, -NR°R!? -
S(0)N(R?)—, —S(0)2R?, —-C(O)R®, —C(O)OR?, —C(O)NR’R!?, -NR?S(0).R'?, —=S(O)R’,
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—S(O)NRR!, -NR3¥S(O)R?, C-Csalkyl, C»-Cealkenyl, Cs-Cscycloalkenyl, Co-Cealkynyl,
Cs3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl ; or

R! and R? 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 O, wherein the heterocyclyl or heteroaryl group is optionally substituted
with one or more halogen, OH, CN, —-NO>, oxo, —-SR’?, ~OR’, -NHR’, -NR°R!? -
S(0)N(R?)—, —S(0)2R?, —-C(O)R?, —C(O)OR?, —C(O)NRR!’,-NR’S(0).R'?, —S(O)R’,
—S(O)NRR!®, -NR?S(O)R!?, C;-Cealkyl, C2-Cealkenyl, Ca-Cscycloalkenyl, C2-Coalkynyl,
C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or heteroaryl;

R3 is CN and R* is halogen, OH, CN, C;-Cealkyl, C-Csalkoxy, Ci-Cshaloalkyl, Ci-
Cehaloalkoxy, or -C(O)NRR'?;

R3, RS, R, and R® are independently H, halogen, OH, CN, —-NO,, C;-Csalkyl, Ca-
Csalkenyl, C4-Cscycloalkenyl, C2-Cealkynyl, C3-Cgcycloalkyl, heterocyclyl, aryl,
heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P and O,
—SR?, —OR’, -NHR’, -NR°R!°, —S§(0)2N(R%)>—, —S(0)2R?, -C(O)R?, -C(O)OR’, —
NRS(0):R!?, —S(O)R’, —=S(O)NR’R!?, -NRES(O)R’;

R’ and R!? are independently H, Ci-Cealkyl, C>-Cealkenyl, C4-Cscycloalkenyl, Ca-

Csalkynyl, Cs-Cgcycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P and O

R!" and R'? are independently H, C-Csalkyl, OH, NH», CN, or NO»;

R is independently, at each occurrence, a bond, H, C-Cealkyl, Cs-Cscycloalkenyl,
Cs3-Cseycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R'%;
R'%is independently, at each occurrence, H, Ci-Cesalkyl, or Ci-Cghaloalkyl; or

RS 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 Cs-

Cs cycloalkyl, or heterocyclyl is optionally substituted with one or more R!?; or

R and R together with the atoms to which they are attached may combine to
form independently, at each occurrence, C3-Cg cycloalkyl, heterocyclyl, aryl, or heteroaryl
containing 1-5 heteroatoms selected from the group consisting of N, S, P and O, wherein

each heterocyclyl or heteroaryl is optionally substituted with one or more R'%;
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R!5 R!'6, R'7 and R'® are independently, at each occurrence, H, OH, NH», or C;-C;

alkyl, wherein the alkyl is optionally substituted with one or more R!%; and

R are independently, at each occurrence, H, OH, NH>, oxo, C;-Csalkyl, Ci-
CsHhaloalkyl, Ci-Csalkoxy;

provided that:

(1) when X is H, nis 1;

(2) when X is a bond, O, or CR''R'? n is 2;
(3) whenn is 3, X is CR!! or N;

(4) whennis 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
NP ~{ N \/\/\/\/\ \/\
N N
=N =N

RM/\jw
0 ;X (o] /{
\/\O/\/ \/\N/B__/ N:QN \/\’h N 3

N

b b

, W
R1“jK/\/o\/\ Ci(\f R |

‘,/'T]/\/\O/\/\,( | J\/N &/ NSO
'@ O and .

o)

N=N

b

3. The compound of claim 1 or 2, wherein Linker is selected from the group

consisting of
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4. The compound of any one of claims 1 to 3, wherein R! and R? are methyl.

5. The compound of any one of claims 1 to 3, wherein R! and R? 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:

@
N R®
o] R R o
|
RS S/N\[ Linker ]\N)LN
R® R 0 O “HOH
Cl

wherein the ring Het represents R! and R? together with the nitrogen to which they are

2 (la),

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from
the group consisting of N, S, P and O, wherein the heterocyclyl or heteroaryl group is
optionally substituted with one or more halogen, OH, CN, -NO,, oxo, —SR’?, -OR?, —
NHR?, -NR°R!?, —S(0)2N(R%)2—, =S(0)2R?, —C(O)R’, -C(O)OR?’, -C(O)NR’R!° —
NRS(0):R!?, =S(O)R’, —S(O)NR’R!?, -NR’S(O)R %, C;-Cealkyl, C>-Csalkenyl, Cs-
Cscycloalkenyl, C>-Cealkynyl, C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or

heteroaryl.
7. The compound of claim 1 having the formula Ib:
N RS
6
0] R I|?1 4 o o
R8 ”S\\’N\[ Linker | "N
R R7 O 0 H oK
Cl
2 (1),

wherein the ring Het represents R! and R? 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 O, wherein the heterocyclyl or heteroaryl group is
optionally substituted with one or more halogen, OH, CN, -NO,, oxo, —SR’?, -OR?, —
NHR?, -NR°R!?, —S(0)2N(R%)2—, =S(0)2R?, —C(O)R’, -C(O)OR?’, -C(O)NR’R!° —
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NRS(0):R!?, =S(O)R?, —S(O)NR’R!?, -NR’S(O)R!?, C;-Cealkyl, C>-Csalkenyl, Ca-
Cscycloalkenyl, C2-Cealkynyl, Cs-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or

heteroaryl.
8. The compound of claim 1 having the formula Ic:
RZ
R1~N' R5
o R®
Het 0
R8T g NBA Y- (CHy~ Z-Res— (ol A
3 > H H
R R7 O O R13
Cl p-2

2 (o),

wherein Het B represents a C3-Cg cycloalkyl, heterocyclyl, aryl, or heteroaryl containing 1-
5 heteroatoms selected from the group consisting of N, S, P and O, wherein each

heterocyclyl or heteroaryl is optionally substituted with one or more R’

9. The compound of claim 1 having the formula Id:
R2
0 R6 R14 (0]
|
R8 g-N Z- [(CH) YI5 (CHR”)p\N)%
R3 R7 ()// \b H H
cl 2 (1q).

wherein Het is R!> which represents C4-Cscycloalkenyl , C3-Cscycloalkyl, heterocyclyl,
aryl, or heteroaryl, wherein each cycloalkenyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl

is optionally substituted with one or more R'?,

10. The compound of claim 1 having the formula Ie:
Het

A

N R®
o R6 R14 (o)

|
R® N Z- [(CHo) YIs (CHR‘?’),,\N*N
R3 R7 OI, \\O H H

Cl

2 (le)

wherein the ring Het A represents R! and R? together with the nitrogen to which they are

attached can form a heterocyclyl or heteroaryl containing 1-5 heteroatoms selected from
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the group consisting of N, S, P and O, wherein the heterocyclyl or heteroaryl group is
optionally substituted with one or more halogen, OH, CN, -NO,, oxo, —SR’?, -OR?, —
NHR?, -NR°R!?, —S(0)2N(R%)2—, =S(0)2R?, —C(O)R’, -C(O)OR?’, -C(O)NR’R!° —
NRS(0):R!?, =S(O)R’, —S(O)NR’R!?, -NR’S(O)R %, C;-Cealkyl, C>-Csalkenyl, Cs-
Cscycloalkenyl, C>-Cealkynyl, C3-Cscycloalkyl, heterocyclyl, heterocycle, aryl, or

heteroaryl; and

Het is R'® which represents Cs-Cscycloalkenyl , C3-Cscycloalkyl, heterocyclyl, aryl, or
heteroaryl, wherein each cycloalkenyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is

optionally substituted with one or more R'?,

11. The compound of claim 1 having the formula If:
R2
R1~N’ R5
0 Re $14
RS s~ N \[ Linker
R3 R7” 0O
Cl (1),
12. The compound of claim 1 having the formula:
RZ
R1~N' R5
o R6 $14
R8 S’N\[ Linker COH
R3 R7 00
Cl
13. The compound of claim 1 having the formula Ig:
R1
R2~N' R5
0 R6 $14
R8 w’ N \[ Linker
R3 R?
R? (Ig).

14. The compound of claim 1 having the formula Ih:
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2 .

R1
N RS R19
O
Het
RS wNN Linker
R7
R4

Het represents R® and R!# together with the atoms to which they are attached forming,

R
R3

wherein;

independently, at each occurrence, a 5- to-6 membered heterocyclyl.

15. The compound of formula I having the formula Ii:
1
R2~N'R R5
o RS $14
RE wN Linker
R R7
4
R (Ti).
16.  The compound of claim 1 selected from the group consisting of:

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-3-fluorobenzene)sulfonamido]ethoxy] ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-
1 H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1 H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-
1 H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-
[[(15,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-1 H-inden- 1-
ylJoxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-
1 H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-
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[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

1-[2-(2-[2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-fluoro-2,3-dihydro-

1 H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-fluoro-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-

1 H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl] urea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-

1 H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-cyano-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene) sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-
1 H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methoxy-2,3-dihydro-1 H-inden- 1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino) butyl]urea;

3-[2-(2-[2-[(4-[[(1S5,25)-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,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1 H-inden-1-
yl]Joxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy) ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-6-chloro-
2-(dimethylamino)-4-methyl-2,3-dihydro-1/-inden-1-
ylJoxy]benzene)sulfonamido]ethoxyJethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(18,25)-6-chloro-
4-cyano-2-(dimethylamino)-2,3-dihydro-1#-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] amino)butylJurea;
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3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-6-
chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea;

1-[2-(2-[2-[(4-[[(18,25)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-
1 H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-
[[(1S,28)-6-chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-1 H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(18,25)-6-chloro-
2-(dimethylamino)-4-methoxy-2,3-dihydro-1/-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-fluoro-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
6-chloro-2-(dimethylamino)-4-fluoro-2,3-dihydro-1/-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino) butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-
ylJoxy]-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]Joxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamidoJethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]Joxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy) ethyl] carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-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,28)-6-chloro-2-(dimethylamino)-4-(trifluoromethyl)-2,3-dihydro-1H-inden-1-
yl]Joxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

1-[2-(2-[2-[(4-[[(18,25)-6-Chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-
1 H-inden-1-yl]oxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-
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[(4-[[(1S,25)-6-chloro-2-(dimethylamino)-4-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,2S)-
6-chloro-2-(dimethylamino)-4-methoxy-2,3-dihydro-1H-inden-1-ylJoxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy]-
3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,25)-4,6-
dichloro-2-(dimethylamino)-2,3-dihydro-1/-inden-1-yl]oxy]-3-methyl
benzene)sulfonamidoJethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea dihydrochloride;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy]-
3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-4,6-
dichloro-2-(dimethylamino)-2,3-dihydro-1/-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-
ylJoxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-
6-chloro-2-(dimethylamino)-4-methyl-2,3-dihydro-1H-inden-1-yl]Joxy]-3-

fluorobenzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-
dihydro-1H-inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-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-[[(18,25)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-
dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-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-[[(18,25)-4,6-dichloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-
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dihydro-1H-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-
dihydro-1H-inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-6-chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-
1H-inden-1-

ylJoxy]benzene)sulfonamido]ethoxyJethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-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-[[(18,25)-6-chloro-2-[ (3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-
dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-
dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxyJethoxy)ethyl]-1-[4-([[2-
(2-[2-[(4-[[(18,25)-6-chloro-2-[ (3R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-
dihydro-1H-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden- 1 -
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-4,6-
dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy]-
3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,25)-4,6-
dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-/ H-inden-1-ylJoxy]-
3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-4,6-
dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butylurea;
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3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(18,25)-6-chloro-
4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1#H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
6-chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-
6-chloro-4-methyl-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl|carbamoyl]amino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-
6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl]Joxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-
1 H-inden-1-yl]oxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[ 2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-6-chloro-4-methyl-2,3-dihydro-1 H-inden-1-

yl]Joxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butylurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-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-[[(18,25)-6-chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-
dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl] amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-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,2S5)-6-chloro-4-cyano-2-[(3R)-3-(dimethylamino)piperidin-1-yl]-2,3-
dihydro-1H-inden-1-yl]oxy]-3-fluorobenzene)sulfon
amido]ethoxy]Jethoxy)ethyl]carbamoyl]amino)butylJurea;
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3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(18,25)-6-chloro-
4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1#H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1/-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-
6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1/-inden-1-yl]oxy]-3-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl|carbamoyl]amino)butyl Jurea;

3-[2-(2-[[(3S)-1-[(4-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-ylJmethoxy]ethoxy)ethyl]-1-[4-([[2-(2-
[[(3S)-1-[(4-[[(18,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro -1H-inden-1-yl]oxy]-3-
methylbenzene)sulfonyl] pyrrolidin-3-ylJmethoxy]ethoxy)ethyl]carbamoyl]amino)
butyl]urea;

3-[2-(2-[[(BR)-1-[(4-[[(15,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonyl] pyrrolidin-3-yl]methoxy]ethoxy)ethyl]-1-[4-([[2-(2-
[[(BR)-1-[(4-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-ylJoxy]-3-
methylbenzene) sulfonyl] pyrrolidin-3-yllmethoxy]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-
I-yl]oxy]-3-methylbenzene)sulfonyl|pyrrolidin-3-ylJmethoxy]ethoxy)ethyl]-1-[4-([[2-(2-
[[(3S)-1-[(4-[[(18,25)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]|pyrrolidin-3-ylJmethoxy]
ethoxy)ethyl]carbamoyl]amino)butylJurea;

3-[2-(2-[[(BR)-1-[(4-[[(18,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-
inden-1-ylJoxy]-3-methylbenzene)sulfonyl|pyrrolidin-3-yl] methoxy]ethoxy)ethyl]-1-[4-
([[2-2-[[(BR)-1-[(4-[[(18,25)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-
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I-yl]oxy]-3-methylbenzene)sulfonyl] pyrrolidin-3-
ylJmethoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea;

3-[(4-[[(3S)-1-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]pyrrolidin-3-yljmethoxy]pyridin-2-ylymethyl]-1-[4-
([[A-[[(3S)-1-[(4-[[(1S5,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]|pyrrolidin-3-yl]methoxy]pyridin-2-
ylh)methyl]carbamoyl]amino)butyl]urea;

3-[(4-[[(BR)-1-[(4-[[(1S5,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden- 1-
ylJoxy]-3-methylbenzene)sulfonylpyrrolidin-3-ylJmethoxy]pyridin-2-yl)methyl]-1-[4-
([[A-[[(BR)-1-[(4-[[(1S5,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]|pyrrolidin-3-yl]methoxy]pyridin-2-
ylh)methyl]carbamoyl]amino)butyl]urea;

3-[(4-[[(3S)-1-[(4-[[(18,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonylpyrrolidin-3-ylJmethoxy]pyridin-2-yl)methyl]-1-[4-
([[A-[[(3S)-1-[(4-[[(1S,25)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]|pyrrolidin-3-yl]methoxy]pyridin-2-
ylh)methyl]carbamoyl]amino)butyl]urea;

3-[(4-[[(BR)-1-[(4-[[(1S5,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-
1-yl]oxy]-3-methylbenzene)sulfonyl|pyrrolidin-3-ylJmethoxy]pyridin-2-yl)methyl]-1-[4-
([[A-[[(BR)-1-[(4-[[(1S5,25)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylloxy]-3-methylbenzene)sulfonyl]|pyrrolidin-3-yl]methoxy]pyridin-2-
ylh)methyl]carbamoyl]amino)butyl]urea;

3-(2-[2-[(38)-3-[(4-[[(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene) sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(35)-3-
[(4-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-ylJoxy]-3-
methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy] ethyl) carbamoyl]amino]butyl)urea;

3-(2-[2-[(BR)-3-[(4-[[(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3R)-3-
[(4-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-ylJoxy]-3-
methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea;
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3-(2-[2-[(3S)-3-[(4-[[(18,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-
I-ylJoxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy] ethyl)-1-(4-[[(2-[2-[(35)-
3-[(4-[[(18,25)-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-[[(18,285)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-
1-ylJoxy]-3-methylbenzene)sulfonamido]pyrrolidin-1-yl]ethoxy]ethyl)-1-(4-[[(2-[2-[(3R)-
3-[(4-[[(18,25)-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;

I-([1-[2-(2-[2-[(4-[[(1S,2S)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-
inden-1-ylJoxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]-1H-1,2,3-triazol-4-yl|methyl)-
3-(A-[[([1-[2-(2-[2-[(4-[[(1S,25)-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-
ylJmethyl)carbamoyl]amino]butyl)urea;

(2R,3S,4R,58)-N! NO-Bis([1-[2-(2-[2-[(4-[[(185,2S)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-
dichloro-2,3-dihydro-1H-inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1H-
1,2,3-triazol-4-yl]methyl)-2,3,4,5-tetrahydroxyhexanediamide;

3-[(1-[4-[(4-[[(1S,28)-2-[(BR)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-
I-ylJoxy]benzene)sulfonamido]butyl]-1H-1,2,3-triazol-4-ylymethyl]-1-[4-([[(1-[4-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]butyl]-1H-1,2,3-triazol-4-
ylh)methyl]carbamoyl]amino)butyl]urea;

3-[(1-[6-[(4-[[(1S,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-
I-ylJoxy]benzene)sulfonamido]hexyl]-1H-1,2,3-triazol-4-yl)ymethyl]-1-[4-([[(1-[6-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]hexyl]-1H-1,2,3-triazol-4-
ylh)methyl]carbamoyl]amino)butyl]urea;

(4R,4aS,85,8aR)-N* N3-Bis([1-(4-[4-((15,2S5)-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 Jmethyl)-
2,2,6,6-tetramethyl-tetrahydro-[ 1,3]dioxino[5,4-d][1,3]dioxine-4,8-dicarboxamide;
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(4R ,4aS,88S,8aR)-N* N8-Bis([1-(6-[4-((1S,2S)-2-[(3R)-3-amino piperidin-1-yl]-4,6-
dichloro-2,3-dihydro-1#-inden-1-yloxy)phenylsulfonamido]hexyl)-1#-1,2,3-triazol-4-
ylJmethyl)-2,2,6,6-tetramethyl-tetrahydro-[ 1,3 ]dioxino[5,4-d][1,3]dioxine-4,8-

dicarboxamide;

3-[8-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-1-
ylJoxy]benzene)sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-
yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-ylJoxy]benzene)

sulfonamido]octyl]carbamoyl)amino]butyl]urea;

3-[8-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene) sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,25)-2-[(3R)-3-
aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]octylJcarbamoyl)amino]butylJurea;

3-[8-[(4-[[(1S5,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]octyl] -1-[4-[([8-[(4-[[(1S,25)-4,6-dichloro-2-
(dimethylamino)-2,3-dihydro-1H-inden-1-yl]oxy]benzene)

sulfonamido]octyl]carbamoyl)amino]butyl]urea;

3-[8-[(4-[[(1S5,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-yl|oxy]-3-
methylbenzene)sulfonamido]octyl]-1-[4-[([8-[(4-[[(1S,25)-4,6-dichloro-2-
(dimethylamino)-2,3-dihydro-1H-inden-1-yl]Joxy]-3-methylbenzene)

sulfonamido]octyl]carbamoyl)amino]butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-[(2R)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,25)-
4,6-dichloro-2-[(2R)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl] carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-[(2S)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,25)-
4,6-dichloro-2-[(2S5)-2-methylpiperidin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S8,25)-2-[2-Azabicyclo[2.2.1]heptan-2-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-
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2-[2-azabicyclo[2.2.1]heptan-2-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

1-[2-(2-[2-[(4-[[(18,25)-2-[2-Azabicyclo[2.2.2]octan-2-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]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-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[8-azabicyclo[3.2.1]octan-8-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]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-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]urea;

1-[2-(2-[2-[(4-[[(18,25)-2-[9-Azabicyclo[3.3.1]nonan-9-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido] ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-[[(185,25)-
2-[9-azabicyclo[3.3.1] nonan-9-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1 H-inden- 1 -
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-4,6-
dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1/-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1 H-inden- 1 -
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
4,6-dichloro-2-(4-methylpiperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-2-(4-Acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1 H-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S5,25)-2-(4-
acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1/-inden-1-
ylJoxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl carbamoyl]amino)butyl Jurea;

3-[2-(2-[2-[(4-[[(1S,25)-2-(4-Acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1 H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S5)-
2-(4-acetylpiperazin-1-yl)-4,6-dichloro-2,3-dihydro-1H-inden-1-yl]oxy]-3-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;
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4-[(18,25)-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-1/-inden-1-yl]oxy]benzene)
sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butyl]carbamoyl]amino)ethoxy]ethox
ylethyl)sulfamoyl]phenoxy]-2,3-dihydro-1H-inden-2-yl]-N,N-dimethylpiperazine-1-

carboxamide;

4-[(15,25)-4,6-dichloro-1-[4-[(2-[2-[2-([[4-([[2-(2-[2-[(4-[[(1S,2S5)-4,6-dichloro-2-[4-
(dimethylcarbamoyl)piperazin-1-yl]-2,3-dihydro-1/-inden-1-yl]oxy]-3-
methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]carbamoyl]amin
o)ethoxy]ethoxy]ethyl)sulfamoyl]-2-methylphenoxy]-2,3-dihydro-1H-inden-2-yl]-N,N-

dimethylpiperazine-1-carboxamide;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-[(3R)-3-[methyl(propan-2-yl)amino |piperidin-1-
yl]-2,3-dihydro-1H-inden-1-ylJoxy]benzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-
(2-[2-[(4-[[(1S,25)-4,6-dichloro-2-[(3R)-3-[methyl(propan-2-yl yamino]piperidin-1-yl]-2,3-
dihydro-1H-inden-1-yl]oxy]benzene)sulfonamido]ethoxy]ethoxy)ethyl]

carbamoyl]amino)butylJurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-3,5-dimethyl benzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden- 1 -
ylJoxy]-3,5-
dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea;
hydrochloride;

1-[2-(2-[2-[(3-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-yl]oxy]-
2,4-dimethylbenzene)sulfonamido]ethoxy]ethoxy) ethyl]-3-[4-([[2-(2-[2-[(4-[[(1S,25)-4,6-
dichloro-2-(dimethylamino)-2,3-dihydro-1/-inden-1-yl]oxy]-3,5-
dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoylJamino)butylJurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-2,5-dimethylbenzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden- 1 -
ylJoxy]-2,5-dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]

carbamoyl]amino)butylJurea;
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3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy]-
2,5-dimethylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,25)-4,6-
dichloro-2-(dimethylamino)-2,3-dihydro-1/-inden-1-yl]oxy]-2,5-
dimethylbenzene)sulfonamido]ethoxy] ethoxy)ethyl]carbamoyl]amino)butyl]urea;

1-[2-(2-[2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]-3-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-
[2-[(4-[[(18,25)-2-[(BR)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylloxy]-3-fluoro-5-
methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

hydrochloride;

1-[2-(2-[2-[(4-[[(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-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)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-3,5-difluorobenzene) sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-
[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden- 1 -
ylJoxy]-3,5-difluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]carbamoyl]

amino)butyl]urea;

4-([(18,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy)-N-[ 26-([4-
([(18,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden- 1-yl]oxy)-3,5-
difluorophenyl]sulfonamido)-10,17-diox0-3,6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosyl]-3,5-difluorobenzenesulfonamide;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-5-fluoro-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-
[2-[(4-[[(18,25)-2-[(BR)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylloxy]-5-fluoro-2-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy]-
5-fluoro-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-[[(1S,2S)-
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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-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-2-fluoro-5-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-
[2-[(4-[[(18,25)-2-[(BR)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylloxy]-2-fluoro-5-
methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]Jamino)butyl]urea;

3-[2-(2-[2-[(4-[[(1S,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy]-
2-fluoro-5-methylbenzene)sulfonamido Jethoxy]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)ethylJcarbamoyl]amino)butyl]urea;

1-(2-[2-[(35)-3-[(4-[[(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylJoxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1-yl]ethoxy]ethyl)-3-(4-[[(2-[2-
[(3S5)-3-[(4-[[(1S,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1H-inden-1-ylJoxy]-3-
methylbenzene)sulfonamido]-2-oxopyrrolidin-1-

yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea;

1-(2-[2-[(35)-3-[(4-[[(18,25)-6-Chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-
I-ylJoxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1-yl]ethoxy]ethyl)-3-(4-[[(2-[ 2-
[(385)-3-[(4-[[(1S,25)-6-chloro-4-cyano-2-(dimethylamino)-2,3-dihydro-1H-inden-1-
ylloxy]-3-methylbenzene)sulfonamido]-2-oxopyrrolidin-1-
yl]ethoxy]ethyl)carbamoyl]amino]butyl)urea;

3-[2-(2-[[(BR)-1-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy]benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]-1-[4-([[2-(2-
[[(BR)-1-[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-
I-ylJoxy]benzene)sulfonyl|pyrrolidin-3-yl]oxyJethoxy)ethyl|carbamoyl]Jamino)butylJurea;

3-[2-(2-[[(3S)-1-[(4-[[(1S5,25)-2-[(BR)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy] benzene)sulfonyl]pyrrolidin-3-yl]oxy]ethoxy)ethyl]-1-[4-([[2-(2-
[[(3S)-1-[(4-[[(18,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-
I-ylJoxy]benzene)sulfonyl|pyrrolidin-3-yl]oxyJethoxy)ethyl JcarbamoylJamino)butyl Jurea;
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3-[2-[2-([1-[(4-[[(1S8,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-
inden-1-ylJoxy]benzene)sulfonyl|piperidin-4-ylJoxy)ethoxy]ethyl]-1-[4-[([2-[2-([ 1-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-

ylloxy]benzene)sulfonyl]piperidin-4-yl]Joxy)ethoxy]ethyl]carbamoyl)amino Jbutylurea;

1-(2-[2-[(28)-2-[(4-[[(18,25)-2-[ (3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)-3-(4-[[(2-[2-[(2S5)-2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]propoxy]ethoxy]lethyl)carbamoyl]amino]butyl)urea;
hydrochloride;

3-(2-[2-[(2R)-2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy]benzene)sulfonamidopropoxy]ethoxy]ethyl)-1-(4-[[(2-[2-[(2R)-2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]propoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea;

3-(2-[2-[(28)-2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy]benzene)sulfonamido]-3-methylbutoxy]ethoxy]ethyl)-1-(4-[[(2-[2-
[(25)-2-[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-
I-ylloxy]benzene) sulfonamido]-3-

methylbutoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea dihydrochloride;

3-(2-[2-[(2R)-2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-

1 H-inden-1-yl]oxy]benzene)sulfonamido]-3-methylbutoxy]ethoxy]ethyl)-1-(4-[[(2-[2-
[(2R)-2-[(4-[[(1S,25)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-
1-ylJoxy]benzene)sulfonamido]-3-

methylbutoxy]ethoxy]ethyl)carbamoyl]amino]butyl)urea;

1-[2-(2-[2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]benzene)sulfonamido]-2-methylpropoxyJethoxy)ethyl]-3-[4-([[2-(2-[2-[ (4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy]benzene)sulfonamido]-2-

methylpropoxy]ethoxy)ethyl]carbamoyl]amino)butylJurea; hydrochloride;

1-[2-(2-[2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]-2-methoxybenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-
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[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl|oxy]-2-

methoxybenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butylurea;

3-[2-(2-[2-[(4-[[(1S5,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro- 1 H-
inden-1-ylJoxy]-2-methylbenzene)sulfonamido]ethoxy]ethoxy)ethyl]-1-[4-([[2-(2-[2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl|oxy]-2-

methylbenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl] amino)butylJurea;

1-[2-(2-[2-[(4-[[(18,25)-2-[(3R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-
inden-1-ylJoxy]-2-fluorobenzene)sulfonamido]ethoxy]ethoxy)ethyl]-3-[4-([[2-(2-[2-[(4-
[[(18,28)-2-[(3R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-yl|oxy]-2-

fluorobenzene)sulfonamido]ethoxy]ethoxy)ethylJcarbamoyl]amino)butyl Jurea;

4-([(18,25)-2-[(R)-3-Aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1 H-inden-1-yl]oxy)-
N-[26-([4-([(18,25)-2-[(R)-3-aminopiperidin-1-yl]-4,6-dichloro-2,3-dihydro-1H-inden-1-
ylJoxy)-2-chlorophenyl]sulfonamido)-10,17-dioxo-3,6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosyl]-2-chlorobenzenesulfonamide;

4-([(18,25)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(R)-1-(20-
[(R)-3-([4-([(18,25)-4,6-dichloro-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-ylJoxy)-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-([(18,25)-4,6-Dichloro-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(5)-1-(20-
[(S)-3-([4-([(1S,28)-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-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1 -yl Joxy)-N-[(S)-
1-(20-[(S)-3-([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylloxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; tetra(trifluoroacetate);

4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1-yl]oxy)-N-[ (R)-
1-(20-[(R)-3-([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylloxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl]benzenesulfonamide; tetra(trifluoroacetate);
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4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1-yl]oxy)-N-[ (R)-
1-(20-[(R)-3-[(4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylJoxy)-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-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1 -ylJoxy)-N-[(S)-
1-(20-[(S)-3-[(4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)-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-([(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-yl]oxy)-N-[ (S)-1-
(20-[(S)-3-([4-([(15,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-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-([(18,25)-4,6-Dichloro-2-(dimethylamino)-2,3-dihydro-1 H-inden-1-ylJoxy)-N-[(R)-1-
(20-[(R)-3-([4-([(1S8,25)-4,6-dichloro-2-(dimethylamino)-2,3-dihydro-1 H-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-([(18,25)-6-Chloro-2-[(R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H-
inden-1-ylloxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,25)-6-chloro-2-[(R)-3-
(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1/-inden-1-yl]oxy)-3-
methylphenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo0-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl]-3-methylbenzenesulfonamide; tetra(trifluoroacetate);

4-([(18,25)-6-Chloro-2-[(R)-3-(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1H-
inden-1-ylloxy)-N-[(S)-1-(20-[(S)-3-([4-([(1S,2S)-6-chloro-2-[(R)-3-
(dimethylamino)piperidin-1-yl]-4-methyl-2,3-dihydro-1/-inden-1-yl]oxy)-3-
methylphenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo0-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl]-3-methylbenzenesulfonamide; tetra(trifluoroacetate);

4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden- 1-ylJoxy)-N-[ 1-
(18-[4-([4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)phenyl]sulfonamido)piperidin-1-yl]-6,13,18-trioxo-5,7,12,14-

tetraazaoctadecanoyl)piperidin-4-yl]benzenesulfonamide;
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4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1-yl]oxy)-N-[(S)-
1-(14-[(S)-3-([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylloxy)phenyl]sulfonamido)pyrrolidin-1-yl]-4,11,14-trioxo-3,5,10,12-

tetraazatetradecanoyl)pyrrolidin-3-yl]benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1 -ylJoxy)-N-[(S)-
1-[(28,1385)-14-[(S)-3-([4-([(1S5,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro- 1 H-
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 NM-bis(2-[(S)-3-([4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro- 1 -
inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo0-3,5,10,12-

tetraazatetradecanediamide;

N NM-bis(2-[(R)-3-([4-([(1S,2S)-6-chloro-4-cyano-2-(piperazin- 1-yl)-2,3-dihydro- 1 /-
inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo0-3,5,10,12-

tetraazatetradecanediamide;

N N'B_Bis(1-([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)phenyl]sulfonyl)piperidin-4-yl)-6,13-dioxo-5,7,12,14-tetraazaoctadecanediamide;

4-([(18,25)-6-Chloro-4-cyano-2-[(R)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1 H-
inden-1-ylJoxy)-N-[26-([4-([(1S,25)-6-chloro-4-cyano-2-[(R)-3-(dimethylamino)piperidin-
1-yl]-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24-

tetraoxa-9,11,16,18-tetraazahexacosyl|benzenesulfonamide;

-([(15,28)-6-Chloro-4-cyano-2-[(S)-3-(dimethylamino)piperidin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy)-N-[26-([4-([(1S,25)-6-chloro-4-cyano-2-[(S)-3-(dimethylamino)piperidin-
1-yl]-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)-10,17-dioxo-3,6,21,24-

tetraoxa-9,11,16,18-tetraazahexacosyl|benzenesulfonamide;

4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[ 1-(20-
[4-([4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylloxy)phenyl]sulfonamide]piperidin-1-yl)-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl]piperidin-4-yl)benzenesulfonamide;

418



16 Jun 2022

2018205400

N',N'8_Bis([4-([(15,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)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-1 H-inden-1-
ylJoxy)phenyl]sulfonyl)-1-[16-(4-[([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-
dihydro-1H-inden-1-ylJoxy)phenyl]sulfonyl)carbamoyl]piperidin-1-yl)-5,12-dioxo-

4,6,11,13-tetraazahexadecyl]piperidine-4-carboxamide;

4-([(18,25)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-/N-
[(S)-1-(20-[(S)-3-([4-([(18,25)-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-([(18,25)-6-chloro-4-cyano-2-(1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-/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-([(18,25)-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-([(185,25)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan- 1 -
yl)-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,25)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S5)-6-chloro-4-cyano-2-(4-methyl-1,4-diazepan-1-
yl)-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(185,25)-2-[(15,4S5)-2,5-diazabicyclo[2.2.1 ]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-
1 H-inden-1-yl]oxy)-N-[(S)-1-(20-[(S)-3-([4-([(15,25)-2-[(1S,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-1/-inden-1-
ylloxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(185,25)-2-[(15,4S5)-2,5-diazabicyclo[2.2.1 ]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-
1 H-inden-1-yl]oxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,25)-2-[(15,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]-6-chloro-4-cyano-2,3-dihydro-1/-inden-1-
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ylloxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,285)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1 H-inden-1-
ylJoxy)-N-[(S)-1-(20-[(S)-3-([4-([(18,25)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-
yl]-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,285)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1 H-inden-1-
ylJoxy)-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-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,25)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)-N-[(S)-1-(20-[(S)-3-([4-([(15,25)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-
2,3-dihydro-1#-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo0-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,25)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,2S5)-6-chloro-4-cyano-2-[(S)-3-methylpiperazin-1-
yl]-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-

dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,285)-6-chloro-4-cyano-2-[(3S,5R)-3,5-dimethylpiperazin-1-yl]-2,3-dihydro-1 H-
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-1#-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-
yl]-7,14-diox0-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-ylJbenzenesulfonamide;

4-([(18,285)-6-chloro-4-cyano-2-[(3S,5R)-3,5-dimethylpiperazin-1-yl]-2,3-dihydro-1 H-
inden-1-ylloxy)-N-[(R)-1-(20-[(R)-3-([4-([(1S,25)-6-chloro-4-cyano-2-[(35,5R)-3,5-
dimethylpiperazin-1-yl]-2,3-dihydro-1#-inden-1-yl]oxy)phenyl]sulfonamido)pyrrolidin-1-
yl]-7,14-diox0-3,18-dioxa-6,8,13,15-tetraazaicosyl)pyrrolidin-3-yl Jbenzenesulfonamide;

4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]oxy)-N-[(S)-1-
(20-[(S)-3-([4-([(15,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylloxy)phenyl]sulfonamido)-2-oxopiperidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)-2-oxopiperidin-3-yl]benzenesulfonamide;
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4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-N-[2-(2-
[2-(3-[(17,4r)-4-(3-[2-(2-[2-([4-([(1S,2S5)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-
1H-inden-1-

ylJoxy)phenyl]sulfonamido)ethoxy]ethoxy)ethylJureido)cyclohexylJureido)ethoxy]ethoxy)

ethyl]benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1-yl]oxy)-N-[ (R)-
1-(18-[(R)-3-([4-([(1S,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo-5,7,12,14-

tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide;

4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden- 1 -

ylloxy)benzenesulfonamide;

N-(2-[2-(2-Aminoethoxy)ethoxy]ethyl)-4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-
2,3-dihydro-1/-inden-1-yl]oxy)benzenesulfonamide;

N-[1-(4-Aminobutanoyl)piperidin-4-yl]-4-([(1S,2S5)-6-chloro-4-cyano-2-(piperazin- 1-yl)-
2,3-dihydro-1/-inden-1-yl]oxy)benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden- 1-yl]oxy)-N-(3-

ox0-7,10-dioxa-2,4-diazadodecan-12-yl)benzenesulfonamide;

4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-N-(1-[4-
(3-methylureido)butanoyl]piperidin-4-yl)benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-N-
[(25,3R,45,5R)-1,3,4,5,6-pentahydroxyhexan-2-yl|benzenesulfonamide;

4-([4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylJoxy)phenyl]sulfonamido)-N-[(2S,3R,4S,5R)-1,3,4,5,6-pentahydroxyhexan-2-

yllpiperidine-1-carboxamide;

4-(3-[4-([4-([(18,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylJoxy)phenyl]sulfonamido)-4-oxobutyl Jureido)-N-([4-([(1S,25)-6-chloro-4-cyano-2-
(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonyl)butanamide;
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4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-N-[1-(4-
[3-(4-[4-([4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy)phenyl]sulfonamido)piperidin-1-yl]-4-oxobutyl)ureido]butanoyl)piperidin-4-

yl]benzenesulfonamide;

4-([(18,285)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy)-N-[19-
([4-([(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-
ylloxy)phenyl]sulfonamido)-10-ox0-3,6,14,17-tetraoxa-9,11-

diazanonadecyl]benzenesulfonamide;

4-([(18,25)-6-Chloro-4-amido-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl|Joxy)-N-[26-
([4-([(18,25)-6-chloro-4-amido-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden- 1-
ylJoxy)phenyl]sulfonamido)-10,17-dioxo0-3,6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosyl|benzenesulfonamide;

4-([(18,25)-4-Cyano-6-methyl-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden-1-yl|Joxy)-N-[ 26-
([4-([(18,25)-4-cyano-6-methyl-2-(piperazin-1-yl)-2,3-dihydro-1 H-inden- 1 -
ylJoxy)phenyl]sulfonamido)-10,17-dioxo0-3,6,21,24-tetraoxa-9,11,16,18-

tetraazahexacosyl|benzenesulfonamide;

1,1'-(Butane-1,4-diyl)bis[3-(4-[6-([(1S5,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-
dihydro-1H-inden-1-yl]oxy)-3,4-dihydroisoquinolin-2(1/)-yl]-4-oxobutyl)urea];

1,1'-(Butane-1,4-diyl)bis[3-(4-[ 7-([(1S5,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-
dihydro-1H-inden-1-yl]oxy)-3,4-dihydroisoquinolin-2(1/)-yl]-4-oxobutyl)urea];

N,N'-(6,14-Dioxo-10-oxa-5,7,13,15-tetraazanonadecane-1,19-diyl)bis[6-([(1S,25)-6-
chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1//-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,25)-6-
chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1//-inden-1-yl]oxy)-3,4-
dihydroisoquinoline-2(1H)-carboxamide];

4-([(18,2S5)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)-N-[(S)-1-(18-[(S)-3-([4-([(18,25)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-
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yl]-2,3-dihydro-1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo-

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl]benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)-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-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-6,13,18-trioxo-

5,7,12,14-tetraazaoctadecanoyl)pyrrolidin-3-yl[benzenesulfonamide;

4-([(18,25)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)-N-[1-(18-[4-([4-([(1S,25)-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;

NLNY-Bis(2-[(S)-3-([4-([(18,25)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-
1H-inden-1-ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-2-oxoethyl)-4,11-dioxo-3,5,10,12-

tetraazatetradecanediamide;

4-([(15,25)-6-Chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-ylJoxy)-N-
[1-(20-[4-([4-([(1S8,25)-6-chloro-4-cyano-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy)phenyl]sulfonamido)piperidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)piperidin-4-yl]benzenesulfonamide;

4-([(15,25)-4,6-Dichloro-2-[(R)-3-methylpiperazin- 1-yl]-2,3-dihydro-1 H-inden- 1-ylJoxy)-N-[(S)-1-
(20-[(S)-3-([4-([(18,25)-4,6-dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1 H-inden-1-
ylJoxy)phenyl]sulfonamido)pyrrolidin-1-yl]-7,14-dioxo-3,18-dioxa-6,8,13,15-

tetraazaicosyl)pyrrolidin-3-ylJbenzenesulfonamide;

NLNY-Bis(2-[(S)-3-([4-([(18,25)-4,6-dichloro-2-[(R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy)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,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-
dihydro-1H-inden-1-yl]oxy)-1-oxoisoindolin-2-yl]ethoxy)ethylJurea); and

1,1'-(Butane-1,4-diyl)bis(3-[2-(2-[5-([(1S,2S5)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-
dihydro-1H-inden-1-yl]oxy)-1-oxoisoindolin-2-yl]ethoxy)ethyl Jurea).

(185,28)-1-(4-{[(3S)-1-[2-(2-{ [(4-{[(2-{2-[(35)-3-(4-{[(15,2S)-4-carboxy-6-chloro-2-[ (3R)-
3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-yl]Joxy} benzenesulfonamido)-1-hydroxy-
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12*-pyrrolidin-1-yl]ethoxy} ethyl)carbamoyl]amino } butyl)carbamoylJamino}
ethoxy)ethyl]-1-hydroxy-1A*-pyrrolidin-3-yl]sulfamoyl} phenoxy)-6-chloro-2-[(3R)-3-
methylpiperazin-1-yl]-2,3-dihydro-1H-indene-4-carboxylic acid;

3-(2-{2-[(35)-3-(4-{[(18,28)-6-chloro-4-cyano-2-[ (3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-
inden-1-ylJoxy}(2,3,5,6-°H4)benzenesulfonamido)pyrrolidin-1-yl]ethoxy} ethyl)-1-(4-{[(2-{2-
[(3S)-3-(4-{[(18,28)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin- 1-yl]-2,3-dihydro- 1 H-inden-1-
ylloxy}(2,3,5,6-2H4)benzenesulfonamido)pyrrolidin-1-

yl]ethoxy} ethyl)carbamoyl]amino}(1,1,2,2,3,3,4,4-*Hg)butyl)urea;

3-(2-{2-[2-(4-{[(18,25)-4-cyano-6-methyl-2-[ (3R)-3-methylpiperazin-1-yl]-2,3-dihydro- 1 H-inden-
1-ylJoxy}benzenesulfonamido)ethoxyJethoxy } 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-
ylJoxy}benzenesulfonamido)ethoxy]ethoxy } ethyl)carbamoyl]amino } butyl)urea;

3-(2-{2-[(35)-3-(4-{[(15,25)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-
1-ylJoxy}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-
ylJoxy}benzenesulfonamido)pyrrolidin-1-yl]ethoxy} ethyl)carbamoyl]amino } butyl)urea;

N-{2-[(35)-3-(4-{[(18,28)-4,6-dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl } -2-({[4-({[({2-[(35)-3-(4-{[(18S,25)-4,6-
dichloro-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro- 1 H-inden-1-
ylJoxy}benzenesulfonamido)pyrrolidin-1-yl]-2-

oxoethyl} carbamoyl)methyl]carbamoyl }amino)butyl Jcarbamoyl} amino)acetamide;

3-(2-{2-[2-(4-{[(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonamido)ethoxy]ethoxy } ethyl)-1-[(1s,4s)-4-{[(2-{2-[2-(4-{[(1S,2S5)-6-chloro-
4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-

ylJoxy}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-
ylJoxy}benzenesulfonamido)ethoxy]ethoxy } ethyl)urea;

4-([(15,25)-6-Chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro- 1 H-inden- 1 -yl Joxy)-N-[19-([4-
([(15,25)-6-chloro-4-cyano-2-(piperazin- 1-yl)-2,3-dihydro- 1 H-inden-1-

ylJoxy)phenyl]sulfonamido)-10-0x0-3,6,14,17-tetraoxa-9,1 1-diazanonadecyl]benzenesulfonamide;
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3-(2-{2-[2-(4-{[(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
yl]oxy}benzenesulfonamido)ethoxyJethoxy} ethyl)-1-[(11,41)-4-{[(2-{2-[2-(4-{[(1S,2S)-6-chloro-4-
cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-

ylJoxy}benzenesulfonamido)ethoxy]ethoxy } ethyl)carbamoyl]amino } cyclohexyl]urea;

3-(2-{2-[(35)-3-(4-{[(15,25)-6-chloro-4-cyano-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-
{[(18,28)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonamido)pyrrolidin-1-ylJethoxy} ethyl)carbamoyl]amino} (1,1,2,2,3,3,4,4-
2Hg)butyljurea;

3-{4-[(3S)-3-(4-{[(18,25)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro- 1 H-
inden-1-yl]oxy} benzenesulfonamido)pyrrolidin-1-yl]-4-oxobutyl}-1-{4-[({4-[(3S)-3-(4-{[(15,25)-
6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-

ylJoxy}benzenesulfonamido)pyrrolidin-1-yl]-4-oxobutyl } carbamoyl)amino]butyl} urea;

3-{4-[4-(4-{[(18S,2S)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonamido)piperidin- 1-yl]-4-oxobutyl}-1-{4-[({4-[4-(4-{[(18,25)-6-chloro-4-
cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro-1H-inden-1-

ylJoxy}benzenesulfonamido)piperidin- 1 -yl]-4-oxobutyl } carbamoyl)aminobutyl } urea;

N-{2-[(3R)-3-(4-{[(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy}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]Joxy} benzenesulfonamido)pyrrolidin-

1-yl]-2-oxoethyl} carbamoyl)methyl|carbamoyl } amino)butylJcarbamoyl } amino)acetamide;

3-(2-{2-[4-(4-{[(18,25)-6-chloro-4-cyano-2-[(3R)-3-methylpiperazin-1-yl]-2,3-dihydro- 1 H-inden-
1-ylJoxy}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- 1 H-inden-1-
ylJoxy}benzenesulfonamido)piperidin- 1 -yl]ethoxy} ethyl)carbamoyl]Jamino } butyl)urea;

3-{2-[(3S)-3-(4-{[(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonamido)pyrrolidin-1-yl]-2-oxoethyl }-1-{4-[({2-[(3S)-3-(4-{[(18,25)-6-chloro-
4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-ylJoxy} benzenesulfonamido)pyrrolidin- 1-yl]-

2-oxoethyl} carbamoyl)amino]butyl }urea; and

(3S)-N-(4-{[(18,25)-6-chloro-4-cyano-2-(piperazin-1-yl)-2,3-dihydro-1H-inden-1-
ylJoxy}benzenesulfonyl)-1-[2-(2-{[(4-{[(2-{2-[(3S)-3-[(4-{[(18,25)-6-chloro-4-cyano-2-
(piperazin-1-yl)-2,3-dihydro-1H-inden-1-yl]Joxy} benzenesulfonyl)carbamoyl|pyrrolidin-1-
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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 1 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,
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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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