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COMPOSITIONS AND METHODS FOR 
TREATING OCULAR DISEASES 

CROSS REFERENCE 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/792,868, filed Mar. 15, 2013, the 
contents of which is incorporated by reference in its entirety. 

FIELD 

0002 Disclosed herein are compositions and methods for 
treating ocular diseases, interalia, diabetic macular edema, 
age-related macular degeneration (wet form), choroidal 
neovascularization, diabetic retinopathy, retinal vein occlu 
sion (central or branch), ocular trauma, Surgery induced 
edema, Surgery induced neovascularization, cystoid macular 
edema, ocular ischemia, uveitis, and the like. These diseases 
or conditions are characterized by changes in the ocular vas 
culature whether progressive or non-progressive, whether a 
result of an acute disease or condition, or a chronic disease or 
condition. 

BACKGROUND 

0003. The eye comprises several structurally and function 
ally distinct vascular beds, which Supply ocular components 
critical to the maintenance of vision. These include the retinal 
and choroidal vasculatures, which Supply the inner and outer 
portions of the retina, respectively, and the limbal vasculature 
located at the periphery of the cornea. Injuries and diseases 
that impair the normal structure or function of these vascular 
beds are among the leading causes of visual impairment and 
blindness. For example, diabetic retinopathy is the most com 
mon disease affecting the retinal vasculature, and is the lead 
ing cause of vision loss among the working age population in 
the United States. Vascularization of the cornea secondary to 
injury or disease is yet another category of ocular vascular 
disease that can lead to severe impairment of vision. 
0004 "Macular degeneration' is a general medical term 
that applies to any of several disease syndromes which 
involve a gradual loss or impairment of eyesight due to cell 
and tissue degeneration of the yellow macular region in the 
center of the retina. Macular degeneration is often character 
ized as one of two types, non-exudative (dry form) or exuda 
tive (wet form). Although both types are bilateral and pro 
gressive, each type may reflect different pathological 
processes. The wet form of age-related macular degeneration 
(AMD) is the most common form of choroidal neovascular 
ization and a leading cause of blindness in the elderly. AMD 
affects millions of Americans over the age of 60, and is the 
leading cause of new blindness among the elderly. 
0005 Choroidal neovascular membrane (CNVM) is a 
problem that is related to a wide variety of retinal diseases, but 
is most commonly linked to age-related macular degenera 
tion. With CNVM, abnormal blood vessels stemming from 
the choroid (the blood vessel-rich tissue layer just beneath the 
retina) grow up through the retinal layers. These new vessels 
are very fragile and break easily, causing blood and fluid to 
pool within the layers of the retina. 
0006 Diabetes (diabetes mellitus) is a metabolic disease 
caused by the inability of the pancreas to produce insulin or to 
use the insulin that is produced. The most common types of 
diabetes are type 1 diabetes (often referred to as Juvenile 
Onset Diabetes Mellitus) and type 2 diabetes (often referred 
to as Adult Onset Diabetes Mellitus). Type 1 diabetes results 
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from the body's failure to produce insulin due to loss of 
insulin producing cells, and presently requires the person to 
inject insulin. Type 2 diabetes generally results from insulin 
resistance, a condition in which cells fail to use insulin prop 
erly. Type 2 diabetes of the has a component of insulin defi 
ciency as well. 
0007 Diabetes is directly responsible for a large number 
of disease conditions, including conditions or diseases of the 
eye including diabetic retinopathy (DR) and diabetic macular 
edema (DME) which are leading causes of vision loss and 
blindness in most developed countries. The increasing num 
ber of individuals with diabetes worldwide suggests that DR 
and DME will continue to be major contributors to vision loss 
and associated functional impairment for years to come. 
0008 Diabetic retinopathy is a complication of diabetes 
that results from damage to the blood vessels of the light 
sensitive tissue at the back of the eye (retina). At first, diabetic 
retinopathy may cause no symptoms or only mild vision 
problems. Eventually, however, diabetic retinopathy can 
result in blindness. Diabetic retinopathy can develop in any 
one who has type 1 diabetes or type 2 diabetes. 
0009. At its earliest stage, non-proliferative retinopathy, 
microaneurysms occur in the retina's tiny blood vessels. As 
the disease progresses, more of these blood vessels become 
damaged or blocked and these areas of the retina send signals 
into the regional tissue to grow new blood vessels for nour 
ishment. This stage is called proliferative retinopathy. The 
new blood vessels grow along the retina and along the Surface 
of the clear, vitreous gel that fills the inside of the eye. 
0010. By themselves, these blood vessels do not cause 
symptoms or vision loss. However, they have thin, fragile 
walls and without timely treatment, these new blood vessels 
can leak blood (whole blood or some constituents thereof) 
which can result in severe vision loss and even blindness. 

0011. Also, fluid can leak into the center of the macula, the 
part of the eye where sharp, straight-ahead vision occurs. The 
fluid and the associated protein begin to deposit on or under 
the macula swell the patient’s central vision becomes dis 
torted. This condition is called macular edema. It can occurat 
any stage of diabetic retinopathy, although it is more likely to 
occur as the disease progresses. About half of the people with 
proliferative retinopathy also have macular edema. 
0012 Uveitis is a condition in which the uvea becomes 
inflamed. The eye is shaped much like a tennis ball, hollow on 
the inside with three different layers of tissue surrounding a 
central cavity. The outermost is the sclera (white coat of the 
eye) and the innermost is the retina. The middle layer between 
the sclera and the retina is called the uvea. The uvea contains 
many of the blood vessels that nourish the eye. Complications 
of uveitis include glaucoma, cataracts or new blood vessel 
formation (neovascularization). 
0013 The currently available interventions for exudative 
(wet form) macular degeneration, diabetic retinopathy, dia 
betic macular edema, choroidal neovascular membrane and 
complications from uveitis or trauma, include laser photoco 
agulation therapy, low dose radiation (teletherapy) and Surgi 
cal removal of neovascular membranes (vitrectomy). Laser 
therapy has had limited Success and selected choroidal 
neovascular membranes which initially respond to laser 
therapy have high disease recurrence rates. There is also a 
potential loss of vision resulting from laser therapy. Low dose 
radiation has been applied ineffectively to induce regression 
of choroidal neovascularization. Recently ranibizumab and 
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pegaptinib which are vascular endothelial growth factor 
(VEGF) antagonist, have been approved for use in age-related 
macular degeneration. 
0014 Retinal vein occlusion (RVO) is the most common 
retinal vascular disease after diabetic retinopathy. Depending 
on the area of retinal venous drainage effectively occluded, it 
is broadly classified as either central retinal vein occlusion 
(CRVO), hemispheric retinal vein occlusion (HRVO), or 
branch retinal vein occlusion (BRVO). It has been observed 
that each of these has two subtypes. Presentation of RVO in 
general is with variable painless visual loss with any combi 
nation of fundal findings consisting of retinal vascular tortu 
osity, retinal hemorrhages (blot and flame shaped), cotton 
wool spots, optic disc Swelling and macular edema. In a 
CRVO, retinal hemorrhages will be found in all four quad 
rants of the fundus, whilst these are restricted to either the 
superior or inferior fundal hemisphere in a HRVO. In a 
BRVO, hemorrhages are largely localized to the area drained 
by the occluded branch retinal vein. Vision loss occurs sec 
ondary to macular edema or ischemia. 
0015 There is therefore along felt and substantial need for 
methods of treating diseases of the eye which are character 
ized by vascular instability, vascular leakage, and neovascu 
larization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016. The disclosed Figures represent a control or base 
line study used as a benchmark for determining the effective 
ness of the disclosed methods for treating ocular diseases 
(FIGS. 1 and 3) and studies directed to the disclosed methods. 
Described herein below, four patients with visual acuity loss 
due to diabetic macular edema (central retinal thickness 
CRT of more than 325 microns and best corrected visual 
acuity less than 70 letters) were treated with subcutaneous 
injections of 5 mg of the disclosed compound twice a day for 
28 days and then observed for an additional two months (days 
28 through 84). At any time during the course of the study, 
investigators could administer additional therapy consisting 
of intravitreal injection of an anti-VEGF agent, for example, 
ranibizumab, bevacizumab and/or aflibercept if considered 
by the investigator to be medically necessary. Retinal thick 
ness as measured by ocular coherence tomography and best 
corrected visual acuity as measured by a standard vision test 
were assessed at regular intervals during the 28 day active 
treatment phase and through the 2 month post-treatment 
observation phase, (Screening, Day 1 baseline, Day 7, Day 
14, Day 21, Day 28, Day 42, Day 56 and Day 84). The main 
efficacy outcomes for the study were change in CRT and 
visual acuity over time with treatment. 
0017 FIG. 1 depicts the results of two phase three studies 

to determine the effect of intravitreal injections of ranibi 
Zumab in patients with diabetic macular edema. Results of 
these studies were used as a benchmark for determining the 
effectiveness of the disclosed methods for treating ocular 
diseases. In this study patients received intravitreal injections 
with either 0.3 mg (0) or 0.5 mg () ranibizumab monthly, 
whereas the control group (A) received placebo. As depicted 
in FIG. 1 the reduction in Central Foveal Thickness (CFT) for 
both the 0.3 mg and 0.5 mg cohorts were essentially identical. 
As shown in FIG. 1, the two groups receiving ranibizumab 
had a reduction in Central Foveal Thickness of approximately 
120 to 160 um from day 7 to 1 month after the first injection 
of ranibizumab. 
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0018 FIG. 2 depicts the results of a study wherein 4 
patients received 5 mg of the disclosed compound Subcuta 
neously twice daily for 28 days and subsequently were treated 
in one or both eyes (7 eyes total) with either ranibizumab (0.3 
or 0.5 mg) or aflibercept (2 mg) by intravitreal injection at the 
discretion of the study investigator. FIG. 2 is read in this 
manner: 1 patient eye had a Central Foveal Reduction of 
between 50-100 um, 1 patient eye had a Central Foveal 
Reduction of between 150-200 um, 1 patient eye had a Cen 
tral Foveal Reduction of between 200-250 lum, 1 patient eye 
had a Central Foveal Reduction of between 300-350 um, 2 
patient eyes had a Central Foveal Reduction of between 350 
400 um, and 1 patient eye had a Central Foveal Reduction of 
between 450-500 Lum at 14-28 days post ranibizumab or 
aflibercept. The mean change in Central Foveal Thickness 
was -289 um, approximately double the reduction seen 7 
days to one month after ranibiZumab injection in the bench 
mark study as depicted in FIG. 1. 
(0019 FIG.3 depicts the results of two phase three studies 
to determine the effect of intravitreal injections of ranibi 
Zumab in patients with diabetic macular edema. Results of 
these studies were used as a benchmark for determining the 
effectiveness of the disclosed methods for treating ocular 
diseases. The control group is represented by (A). Patients 
receiving 0.3 mg of ranibizumab monthly via ocular injection 
are represented by (0). Patients receiving 0.5 mg of ranibi 
Zumab monthly via ocular injection are represented by (). 
As shown in FIG. 3, the two groups receiving ranibizumab 
had an increase in visual acuity of between approximately 4 to 
6 letters from day 7 to 1 month after the first injection of 
ranibizumab. 

0020 FIG. 4 depicts the increased visual acuity of a study 
wherein 4 patients received 5 mg of the disclosed compound 
Subcutaneously twice daily for 28 days and Subsequently 
were treated with either ranibizumab (0.3 or 0.5 mg) or 
aflibercept (2 mg) by intravitreal injection at the discretion of 
the study investigator. FIG. 4 is read in this manner: 1 patient 
eye had an increase of from 16 to 18 letters improvement, 2 
patient eyes had an increase of from 14 to 16 letters improve 
ment, 1 patient eye had an increase of from 10 to 12 letters 
improvement, 1 patient eye had an increase of from 6 to 8 
letters improvement, 1 patient eye had an increase of from 2 
to 4 letters improvement, and 1 patient eye had a decrease of 
from 2 to 4 letters at 14-28 days post ranibizumab or afliber 
cept. The mean change in Visual Acuity was 9 letters, 
approximately 3 to 5 letters more improvement than seen 7 
days to one month after ranibiZumab injection in the bench 
mark study as depicted in FIG. 3. 
0021 FIG. 5 represents the results of a single patient. The 
eye having the greater Central Foveal Thickness is chosen as 
the Study Eye. The patient from day one was given 5 mg of the 
disclosed compound Subcutaneously twice daily. At week 3 
(21 days, indicated by arrow) the fellow eye is treated with 0.5 
mg of ranibizumab. At week 6 (42 days, indicated by arrow) 
the treated eye is treated with 0.5 mg of ranibizumab. As seen 
in FIG. 5, the Central Foveal Thickness of the study eye drops 
significantly by week 4 (28 days). Without wishing to be 
limited by theory, it is believed that when the fellow eye is 
treated with an injection of 0.5 mg of ranibizumab, the ranibi 
Zumab enters the study eye systemically. As a result, there is 
a pronounced reduction in CFT from day 21 to day 28 (ap 
proximately 300 um). As seen in FIG. 5, by the next moni 
toring point, week 6, the effects of the systemically received 
ranibizumab is no longer present and the CFT returns to 
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approximately 775 um. At week 6, the study eye is treated 
with an intravitreal injection of 0.5 mg of ranibizumab. As 
depicted in FIG. 5, by week 8, there is an overall reduction in 
CFT of approximately 690 um, wherein the CFT of the sub 
ject eye is approximately 180 um. Although the Fellow Eye 
began with less CFT than the study eye, nevertheless, treat 
ment with ranibizumab at week 3 (day 21) produced a change 
in CFT of approximately 430 um. Compared to the bench 
mark study depicted in FIG. 1 wherein the average change in 
CFT was approximately 160 mm, the combination disclosed 
method proved an approximately 690 mm reduction in CFT at 
2 weeks. 

0022 FIG. 6 represents the results of a single patient. The 
eye having the greater Central Foveal Thickness is chosen as 
the Treated Eye (Study Eye). The patient from day one was 
given 5 mg of the disclosed compound Subcutaneously twice 
daily. At week 3 (21 days, indicated by arrow) the fellow eye 
is rescued with 2 mg of aflibercept. After rescue, the Fellow 
eye has a CFT reduction of approximately 400 um. At week 6 
(42 days, indicated by arrow) the treated eye is rescued with 
2 mg of aflibercept. After rescue, the Study eye has a CFT 
reduction of approximately 310 um. 

SUMMARY OF THE INVENTION 

0023. In some embodiments, the invention provides: a 
method for treating an ocular disease, comprising adminis 
tering: a) a compound having the formula: 

R 

O O 

\/ N 
HO1 H1 NZ 

H 

wherein R is a substituted or unsubstituted thiazolyl unit 
having the formula: 

--CC - K - 
(r 

R. R. and Rare each independently: 
i) hydrogen; ii) Substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkyl; iii) Substituted or 
unsubstituted C-C linear, C-C branched, or C-C cyclic 
alkenyl; iv) substituted or unsubstituted C-C linear or 
branched alkynyl; v) substituted or unsubstituted C or Co 
aryl; vi) substituted or unsubstituted C-C heteroaryl; vii) 
substituted or unsubstituted C-C heterocyclic; or viii) R' 
and R can be taken together to form a saturated or unsatur 
ated ring having from 5 to 7 atoms; wherein from 1 to 3 atoms 
can optionally be heteroatoms chosen from oxygen, nitrogen, 
and Sulfur, Z is a unit having the formula: 
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R" is chosen from: i) hydrogen; ii) hydroxyl; iii) amino; iv) 
Substituted or unsubstituted C-C linear, C-C branched, or 
C-C cyclic alkyl. V) Substituted or unsubstituted C-C lin 
ear, C-C branched, or C-C cyclic alkoxy; vi) Substituted or 
unsubstituted C or Caryl; vii) substituted or unsubstituted 
C-C heterocyclic rings; or viii) Substituted or unsubstituted 
C-Coheteroaryl rings; L is a linking unit having the formula: 

-IQ), C(RR).IQLIC(RR), 
Q and Q' are each independently: i)—C(O)—; ii) - NH-; 
iii) - C(O)NH-; iv) - NHC(O) ; v) - NHC(O)NH-; vi) 
- NHC(O)O-; vii) –C(O)O ; viii) –C(O)NHC(O)–: 
iX) —O—: X) —S : xi) —SO : xii) —C(=NH)—; xiii) 
C(-NH)NH ; xiv) - NHC(=NH) ; or xv) - NHC 

(—NH)NH-; R and Rare each independently: i) hydro 
gen; ii) hydroxy; iii) halogen; iv) Substituted or unsubstituted 
C-C linear or C-C branched alkyl, or V) a unit having the 
formula: 

R" and R'' are each independently: i) hydrogen; or ii) sub 
stituted or unsubstituted C-C linear, C-C branched, or 
C-C cyclic alkyl; R is: i) hydrogen; ii) substituted or unsub 
stituted C-C linear, C-C branched, or C-C cyclic alkyl: 
iii) substituted or unsubstituted C or Caryl; iv) substituted 
or unsubstituted C-C heteroaryl; or V) substituted or unsub 
stituted C-C heterocyclic; R and Rare each indepen 
dently: i) hydrogen; or ii) C-C linear or C-C branched 
alkyl; the index n is 0 or 1; the indices t, w and X are each 
independently from 0 to 4; the indices y and Z are each 
independently 0 or 1; or a pharmaceutically acceptable salt 
thereof; and b) one or more anti-VEGF agents. 

DETAILED DESCRIPTION 

0024. The materials, compounds, compositions, articles, 
and methods described herein may be understood more 
readily by reference to the following detailed description of 
specific aspects of the disclosed subject matter and the 
Examples included therein. 
0025 Before the present materials, compounds, composi 
tions, and methods are disclosed and described, it is to be 
understood that the aspects described below are not limited to 
specific synthetic methods or specific reagents, as such may, 
of course, vary. It is also to be understood that the terminology 
used herein is for the purpose of describing particular aspects 
only and is not intended to be limiting. 
0026. Also, throughout this specification, various publica 
tions are referenced. The disclosures of these publications in 
their entireties are hereby incorporated by reference into this 
application in order to more fully describe the state of the art 
to which the disclosed matter pertains. The references dis 
closed are also individually and specifically incorporated by 
reference herein for the material contained in them that is 
discussed in the sentence in which the reference is relied 
upon. 

GENERAL DEFINITIONS 

0027. In this specification and in the claims that follow, 
reference will be made to a number of terms, which shall be 
defined to have the following meanings: 
All percentages, ratios and proportions herein are by weight, 
unless otherwise specified. All temperatures are in degrees 
Celsius (°C.) unless otherwise specified. 
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0028 By “pharmaceutically acceptable' is meant a mate 
rial that is not biologically or otherwise undesirable, i.e., the 
material can be administered to an individual along with the 
relevant active compound without causing clinically unac 
ceptable biological effects or interacting in a deleterious man 
ner with any of the other components of the pharmaceutical 
composition in which it is contained. 
0029 Ranges may be expressed herein as from “about 
one particular value, and/or to “about another particular 
value. When such a range is expressed, another aspect 
includes from the one particular value and/or to the other 
particular value. Similarly, when values are expressed as 
approximations, by use of the antecedent “about, it will be 
understood that the particular value forms another aspect. It 
will be further understood that the endpoints of each of the 
ranges are significant both in relation to the other endpoint, 
and independently of the other endpoint. 
0030 A weight percent of a component, unless specifi 
cally stated to the contrary, is based on the total weight of the 
formulation or composition in which the component is 
included. 
0031. By “effective amount’ as used herein means “an 
amount of one or more of the disclosed compounds, effective 
at dosages and for periods of time necessary to achieve the 
desired or therapeutic result. An effective amount may vary 
according to factors known in the art, Such as the disease state, 
age, sex, and weight of the human or animal being treated. 
Although particular dosage regimes may be described in 
examples herein, a person skilled in the art would appreciate 
that the dosage regime may be altered to provide optimum 
therapeutic response. For example, several divided doses may 
be administered daily or the dose may be proportionally 
reduced as indicated by the exigencies of the therapeutic 
situation. In addition, the compositions of this disclosure can 
be administered as frequently as necessary to achieve athera 
peutic amount. 
0032 “Admixture” or “blend” is generally used herein 
means a physical combination of two or more different com 
ponents 
0033) “Excipient' is used hereinto include any other com 
pound that may be contained in or combined with one or more 
of the disclosed inhibitors that is not a therapeutically or 
biologically active compound. As such, an excipient should 
be pharmaceutically or biologically acceptable or relevant 
(for example, an excipient should generally be non-toxic to 
the Subject). "Excipient' includes a single Such compound 
and is also intended to include a plurality of excipients. 
0034). “HPTP beta’ or “HPTP-B” are used interchange 
ably herein and are abbreviations for human protein tyrosine 
phosphatase beta. 
0035) “Excipient' is used hereinto include any other com 
pound that may be contained in or combined with one or more 
of the disclosed inhibitors that is not a therapeutically or 
biologically active compound. As such, an excipient should 
be pharmaceutically or biologically acceptable or relevant 
(for example, an excipient should generally be non-toxic to 
the Subject). "Excipient' includes a single Such compound 
and is also intended to include a plurality of excipients. 
0036. As used herein, by a “subject' is meant an individual 
patient being treated for one or more of the ocular diseases 
described herein. 

0037. By “reduce” or other forms of the word, such as 
“reducing or “reduction is meant lowering of an event or 
characteristic (e.g., vascular leakage). It is understood that 
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this is typically in relation to Some standard or expected value, 
in other words it is relative, but that it is not always necessary 
for the standard or relative value to be referred to. 
0038. The term “treat or other forms of the word such as 
“treated' or “treatment' is used herein to mean that adminis 
tration of a compound of the present invention mitigates a 
disease or a disorder in a host and/or reduces, inhibits, or 
eliminates a particular characteristic or event associated with 
a disorder (e.g., vascular leakage). Thus, the term “treatment' 
includes, preventing a disorder from occurring in a host, 
particularly when the host is predisposed to acquiring the 
disease, but has not yet been diagnosed with the disease; 
inhibiting the disorder, and/or alleviating or reversing the 
disorder. Insofar as the methods of the present invention are 
directed to preventing disorders, it is understood that the term 
“prevent does not require that the disease state be completely 
thwarted. Rather, as used herein, the term preventing refers to 
the ability of the skilled artisan to identify a population that is 
Susceptible to disorders, such that administration of the com 
pounds of the present invention may occur prior to onset of a 
disease. The term does not imply that the disease state be 
completely avoided. 
0039 Throughout the description and claims of this speci 
fication the word “comprise' and other forms of the word, 
Such as "comprising” and "comprises.” means including but 
not limited to, and is not intended to exclude, for example, 
other additives, components, integers, or steps. 
0040. As used in the description and the appended claims, 
the singular forms 'a,” “an, and “the include plural referents 
unless the context clearly dictates otherwise. Thus, for 
example, reference to “a composition' includes mixtures of 
two or more Such compositions, reference to “a phenylsul 
famic acid includes mixtures of two or more such phenyl 
sulfamic acids, reference to “the compound includes mix 
tures of two or more such compounds, and the like. 
0041) “Optional or “optionally’ means that the subse 
quently described event or circumstance can or cannot occur, 
and that the description includes instances where the event or 
circumstance occurs and instances where it does not. 

0042 Ranges can be expressed hereinas from “about one 
particular value, and/or to “about another particular value. 
When Such a range is expressed, another aspect includes from 
the one particular value and/or to the other particular value. 
Similarly, when values are expressed as approximations, by 
use of the antecedent “about it will be understood that the 
particular value forms another aspect. It will be further under 
stood that the endpoints of each of the ranges are significant 
both in relation to the other endpoint, and independently of 
the other endpoint. It is also understood that there are a 
number of values disclosed herein, and that each value is also 
herein disclosed as “about that particular value in addition to 
the value itself. For example, if the value “10 is disclosed, 
then “about 10' is also disclosed. It is also understood that 
when a value is disclosed, then “less than or equal to the 
value, “greater than or equal to the value and possible ranges 
between values are also disclosed, as appropriately under 
stood by the skilled artisan. For example, if the value “10' is 
disclosed, then “less than or equal to 10” as well as “greater 
than or equal to 10” is also disclosed. It is also understood that 
throughout the application data are provided in a number of 
different formats and that this data represent endpoints and 
starting points and ranges for any combination of the data 
points. For example, if a particular data point “10 and a 
particular data point “15” are disclosed, it is understood that 
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greater than, greater than or equal to, less than, less than or 
equal to, and equal to 10 and 15 are considered disclosed as 
well as between 10 and 15. It is also understood that each unit 
between two particular units are also disclosed. For example, 
if 10 and 15 are disclosed, then 11, 12, 13, and 14 are also 
disclosed. 
0043. The present disclosure relates to compositions and 
methods for treating ocular diseases, especially ocular dis 
ease wherein neovasculatization and vascular leakage are 
present. These diseases are sometimes characterized as dis 
eases wherein there is an elevated angiogenic response in the 
vessels associated with the eye. The present disclosure pro 
vides a Human Protein Tyrosine Phosphatase-beta (HPTP-B) 
inhibitor that provides vascular stabilization. 
0044 Although not wishing to be limited by theory, Vas 
cular Endothelia Growth Factor (VEGF) stimulates angio 
genesis in the disclosed ocular diseases. VEGF is a key mol 
ecule involved in the development of retinal 
neovascularization. Studies have demonstrated not only a 
correlation of the VEGF levels with the severity of prolifera 
tive diabetic retinopathy (PDR), but also a reduction in the 
levels after successful laser treatment of PDRIschemia in the 
retina due to microvascular occlusion induces the release of 
VEGF into the vitreous cavity; highly concentrated VEGF in 
the ocular fluid leads to the growth of new vessels, VEGF also 
increases the permeability of capillary vessels and contrib 
utes to diabetic macular edema. Retinal fibrovascular mem 
branes, including neovascularization, represent an important 
risk factor for severe vision loss in patients with diabetic 
retinopathy. As such, the disclosed HPTP-B inhibitor acts to 
stabilize ocular vasculature and, as Such, serves to counteract 
the stimulation caused by VEGF and other inflammatory 
agents that may be present in the diseased retina. 
0045 Disclosed is the HPTP-?3 inhibitor 4-(S)-2-(S)-2- 
(methoxycarbonylamino)-3-phenylpropanamido)-2-2- 
(thiophen-2-yl)thiazol-4-yl)ethylphenylsulfamic acid. This 
compound can be used as a treatment in combination with 
anti-VEGF agents, as a therapy in combination with anti 
VEGF agents. HPTP-B can be used to maintain the level of 
disease reversal after anti-VEGF drugs have withdrawn. 
0046. The following chemical hierarchy is used through 
out the specification to describe and enable the scope of the 
present disclosure and to particularly point out and distinctly 
claim the units which comprise the compounds of the present 
disclosure, however, unless otherwise specifically defined, 
the terms used herein are the same as those of the artisan of 
ordinary skill. The term “hydrocarbyl stands for any carbon 
atom-based unit (organic molecule), said units optionally 
containing one or more organic functional group, including 
inorganic atom comprising salts, interalia, carboxylate salts, 
quaternary ammonium salts. Within the broad meaning of the 
term “hydrocarbyl are the classes “acyclic hydrocarbyl and 
“cyclic hydrocarbyl which terms are used to divide hydro 
carbyl units into cyclic and non-cyclic classes. 
0047. As it relates to the following definitions, “cyclic 
hydrocarbyl units can comprise only carbon atoms in the 
ring (i.e., carbocyclic and aryl rings) or can comprise one or 
more heteroatoms in the ring (i.e., heterocyclic and heteroaryl 
rings). For “carbocyclic” rings the lowest number of carbon 
atoms in a ring are 3 carbon atoms; cyclopropyl. For “aryl 
rings the lowest number of carbonatoms in a ring are 6 carbon 
atoms; phenyl. For "heterocyclic” rings the lowest number of 
carbon atoms in a ring is 1 carbon atom; diazirinyl. Ethylene 
oxide comprises 2 carbon atoms and is a Cheterocycle. For 
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"heteroaryl rings the lowest number of carbon atoms in a 
ring is 1 carbon atom; 1,2,3,4-tetrazolyl. The following is a 
non-limiting description of the terms “acyclic hydrocarbyl 
and “cyclic hydrocarbyl as used herein. 
a. Substituted and Unsubstituted Acyclic Hydrocarbyl: 

0.048 For the purposes of the present disclosure the 
term “substituted and unsubstituted acyclic hydrocar 
by1' encompasses 3 categories of units: 

0049. 1) linear or branched alkyl, non-limiting examples 
of which include, methyl (C), ethyl (C), n-propyl (C). 
iso-propyl (C), n-butyl (C), sec-butyl (C), iso-butyl 
(C), tert-butyl (C), and the like; substituted linear or 
branched alkyl, non-limiting examples of which includes, 
hydroxymethyl (C), chloromethyl (C), trifluoromethyl 
(C), aminomethyl (C), 1-chloroethyl (C), 2-hydroxy 
ethyl (C), 1,2-difluoroethyl (C), 3-carboxypropyl (C), 
and the like. 

0050. 2) linear or branched alkenyl, non-limiting 
examples of which include, ethenyl (C), 3-propenyl (C), 
1-propenyl (also 2-methylethenyl) (C), isopropenyl (also 
2-methylethen-2-yl) (C), buten-4-yl (C), and the like; 
Substituted linear or branched alkenyl, non-limiting 
examples of which include, 2-chloroethenyl (also 2-chlo 
rovinyl) (C), 4-hydroxybuten-1-yl (C), 7-hydroxy-7-me 
thyloct-4-en-2-yl (C), 7-hydroxy-7-methyloct-3,5-dien 
2-yl (C), and the like. 

0051 3) linear or branched alkynyl, non-limiting 
examples of which include, ethynyl (C), prop-2-ynyl (also 
propargyl)(C), propyn-1-yl (C), and 2-methyl-hex-4-yn 
1-yl (C7); substituted linear or branched alkynyl, non-lim 
iting examples of which include, 5-hydroxy-5-methylhex 
3-ynyl (C), 6-hydroxy-6-methylhept-3-yn-2-yl (Cs), 
5-hydroxy-5-ethylhept-3-ynyl (C), and the like. 

B. Substituted and Unsubstituted Cyclic Hydrocarbyl: 

0.052 For the purposes of the present disclosure the 
term “substituted and unsubstituted cyclic hydrocarbyl 
encompasses 5 categories of units: 

0053. 1) The term “carbocyclic” is defined herein as 
"encompassing rings comprising from 3 to 20 carbon 
atoms, wherein the atoms which comprise said rings are 
limited to carbon atoms, and further each ring can be inde 
pendently substituted with one or more moieties capable of 
replacing one or more hydrogenatoms. The following are 
non-limiting examples of “substituted and unsubstituted 
carbocyclic rings' which encompass the following catego 
ries of units: 
0.054 i) carbocyclic rings having a single substituted or 
unsubstituted hydrocarbon ring, non-limiting examples 
of which include, cyclopropyl (C), 2-methyl-cyclopro 
pyl (C), cyclopropenyl (C), cyclobutyl (C), 2,3-dihy 
droxycyclobutyl (C), cyclobutenyl (C), cyclopentyl 
(Cs), cyclopentenyl (Cs), cyclopentadienyl (Cs), cyclo 
hexyl (C), cyclohexenyl (C), cycloheptyl (C7). 
cyclooctanyl (Cs), 2,5-dimethylcyclopentyl (Cs), 3.5- 
dichlorocyclohexyl (C), 4-hydroxycyclohexyl (C). 
and 3,3,5-trimethylcyclohex-1-yl (C). 

0.055 ii) carbocyclic rings having two or more substi 
tuted or unsubstituted fused hydrocarbon rings, non 
limiting examples of which include, octahydropental 
enyl (Cs), octahydro-1H-indenyl (C), 3a,4,5,6,7,7a 
hexahydro-3H-inden-4-yl (C), decahydroaZulenyl 
(Clo). 
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0056 iii) carbocyclic rings which are substituted or 
unsubstituted bicyclic hydrocarbon rings, non-limiting 
examples of which include, bicyclo-2.1.1 hexanyl, 
bicyclo[2.2.1]heptanyl, bicyclo[3.1.1 heptanyl, 1,3- 
dimethyl2.2.1]heptan-2-yl, bicyclo2.2.2]octanyl, and 
bicyclo[3.3.3 undecanyl. 

0057 2) The term “aryl” is defined hereinas “units encom 
passing at least one phenyl or naphthyl ring and wherein 
there are no heteroaryl or heterocyclic rings fused to the 
phenyl or naphthyl ring and further each ring can be inde 
pendently substituted with one or more moieties capable of 
replacing one or more hydrogenatoms. The following are 
non-limiting examples of “substituted and unsubstituted 
aryl rings' which encompass the following categories of 
units: 
0058 i) C or Co substituted or unsubstituted aryl 
rings; phenyl and naphthyl rings whether Substituted or 
unsubstituted, non-limiting examples of which include, 
phenyl (C), naphthylen-1-yl (Co.), naphthylen-2-yl 
(Co.), 4-fluorophenyl (C), 2-hydroxyphenyl (C), 
3-methylphenyl (C), 2-amino-4-fluorophenyl (C). 
2-(N,N-diethylamino)phenyl (C), 2-cyanophenyl (C), 
2,6-di-tert-butylphenyl (C), 3-methoxyphenyl (C). 
8-hydroxynaphthylen-2-yl (Co), 4.5-dimethoxynaph 
thylen-1-yl (Co), and 6-cyano-naphthylen-1-yl (Co). 

0059) ii) C or Caryl rings fused with 1 or 2 saturated 
rings to afford Co-Co ring systems, non-limiting 
examples of which include, bicyclo[4.2.0 octa-1,3,5- 
trienyl (Cs), and indanyl (C). 

0060 3) The terms "heterocyclic” and/or "heterocycle” 
are defined herein as “units comprising one or more rings 
having from 3 to 20 atoms wherein at least one atom in at 
least one ring is a heteroatom chosen from nitrogen (N), 
oxygen (O), or sulfur (S), or mixtures of N, O, and S, and 
wherein further the ring which contains the heteroatom is 
also not an aromatic ring.” The following are non-limiting 
examples of “substituted and unsubstituted heterocyclic 
rings' which encompass the following categories of units: 
0061 i) heterocyclic units having a single ring contain 
ing one or more heteroatoms, non-limiting examples of 
which include, diazirinyl (C), aziridinyl (C), urazolyl 
(C), aZetidinyl (C), pyrazolidinyl (C), imidazolidinyl 
(C), oxazolidinyl (C), isoxazolinyl (C), thiazolidinyl 
(C), isothiazolinyl (C), oxathiazolidinonyl (C), 
oxazolidinonyl (C), hydantoinyl (C), tetrahydrofura 
nyl (C), pyrrolidinyl (C), morpholinyl (C), piperazi 
nyl (C), piperidinyl (C), dihydropyranyl (Cs), tetrahy 
dropyranyl (Cs), piperidin-2-onyl (valerolactam) (Cs), 
2,3,4,5-tetrahydro-1H-azepinyl (C), 2,3-dihydro-1H 
indole (Cs), and 1.2.3,4-tetrahydroquinoline (C). 

0062) ii) heterocyclic units having 2 or more rings one 
of which is a heterocyclic ring, non-limiting examples of 
which include hexahydro-1H-pyrrolizinyl (C), 3a.4.5, 
6,7,7a-hexahydro-1H-benzodimidazolyl (C7), 3a,4,5, 
6,7,7a-hexahydro-1H-indolyl (C), 1,2,3,4-tetrahydro 
quinolinyl (Co.), and decahydro-1H-cyclooctab 
pyrrolyl (Co). 

0063 4) The term “heteroaryl” is defined herein as 
"encompassing one or more rings comprising from 5 to 20 
atoms wherein at least one atom in at least one ring is a 
heteroatom chosen from nitrogen (N), oxygen (O), or Sul 
fur (S), or mixtures of N, O, and S, and wherein further at 
least one of the rings which comprises a heteroatom is an 
aromatic ring.” The following are non-limiting examples of 
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“substituted and unsubstituted heterocyclic rings' which 
encompass the following categories of units: 
0064 i) heteroaryl rings containing a single ring, non 
limiting examples of which include, 1,2,3,4-tetrazolyl 
(C), 1.2.3 triazolyl (C), 1.2.4 triazolyl (C), triazinyl 
(C), thiazolyl (C), 1H-imidazolyl (C), oxazolyl (C), 
isoxazolyl (C), isothiazolyl (C), furanyl (C), thiophe 
nyl (C), pyrimidinyl (C), 2-phenylpyrimidinyl (C), 
pyridinyl (Cs), 3-methylpyridinyl (Cs), and 4-dimethy 
laminopyridinyl (Cs) 

0065 ii) heteroaryl rings containing 2 or more fused 
rings one of which is a heteroaryl ring, non-limiting 
examples of which include:7H-purinyl (Cs),9H-purinyl 
(Cs), 6-amino-9H-purinyl (Cs), 5H-pyrrolo3.2-dpyri 
midinyl (C), 7H-pyrrolo2,3-dipyrimidinyl (C), 
pyrido 2,3-dipyrimidinyl (C), 2-phenylbenzodthiaz 
olyl (C7), 1H-indolyl (Cs), 4,5,6,7-tetrahydro-1-H-in 
dolyl (Cs), quinoxalinyl (Cs), 5-methylduinoxalinyl 
(Cs), quinazolinyl (Cs), quinolinyl (C), 8-hydroxy 
quinolinyl (Co.), and isoquinolinyl (C). 

0.066 5) C-C tethered cyclic hydrocarbyl units (whether 
carbocyclic units, C or Co aryl units, heterocyclic units, 
or heteroaryl units) which connected to another moiety, 
unit, or core of the molecule by way of a C-C alkylene 
unit. Non-limiting examples oftethered cyclic hydrocarbyl 
units include benzyl C-(Ce) having the formula: 

y Ra 

ch: V / 
wherein R is optionally one or more independently chosen 
substitutions for hydrogen. Further examples include other 
aryl units, inter alia, (2-hydroxyphenyl)hexyl C-(Ce); 
naphthalen-2-ylmethyl C-(Co), 4-fluorobenzyl C-(Ce), 
2-(3-hydroxyphenyl)ethyl C-(Ce), as well as substituted 
and unsubstituted C-Co alkylenecarbocyclic units, for 
example, cyclopropylmethyl C-(C), cyclopentylethyl 
C (Cs), cyclohexylmethyl C-(Ce). Included within this 
category are substituted and unsubstituted C-Co alkylene 
heteroaryl units, for example a 2-picolyl C-(Ce) unit hav 
ing the formula: 

wherein R is the same as defined above. In addition, C-C, 
tethered cyclic hydrocarbyl units include C-C alkylenehet 
erocyclic units and alkylene-heteroaryl units, non-limiting 
examples of which include, aziridinylmethyl C-(C) and 
oxazol-2-ylmethyl C-(C). 
0067 For the purposes of the present disclosure carbocy 
clic rings are from C to Co., aryl rings are C or Co.; hetero 
cyclic rings are from C to Co.; and heteroaryl rings are from 
C to Co. 
0068 For the purposes of the present disclosure, and to 
provide consistency in defining the present disclosure, fused 
ring units, as well as spirocyclic rings, bicyclic rings and the 
like, which comprise a single heteroatom will be character 
ized and referred to herein as being encompassed by the 
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cyclic family corresponding to the heteroatom containing 
ring, although the artisan may have alternative characteriza 
tions. For example, 1.2.3,4-tetrahydroquinoline having the 
formula: 

N 

is, for the purposes of the present disclosure, considered a 
heterocyclic unit. 6,7-Dihydro-5H-cyclopentapyrimidine 
having the formula: 

is, for the purposes of the present disclosure, considered a 
heteroaryl unit. When a fused ring unit contains heteroatoms 
in both a saturated ring (heterocyclic ring) and an aryl ring 
(heteroaryl ring), the aryl ring will predominate and deter 
mine the type of category to which the ring is assigned herein 
for the purposes of describing the invention. For example, 
1,2,3,4-tetrahydro-1.8 naphthpyridine having the formula: 

is, for the purposes of the present disclosure, considered a 
heteroaryl unit. 
0069. The term “substituted” is used throughout the speci 
fication. The term “substituted” is applied to the units 
described herein as “substituted unit or moiety is a hydrocar 
by1 unit or moiety, whether acyclic or cyclic, which has one or 
more hydrogen atoms replaced by a Substituent or several 
substituents as defined herein below.” The units, when sub 
stituting for hydrogen atoms are capable of replacing one 
hydrogen atom, two hydrogen atoms, or three hydrogen 
atoms of a hydrocarbyl moiety at a time. In addition, these 
Substituents can replace two hydrogenatoms on two adjacent 
carbons to form said Substituent, new moiety, or unit. For 
example, a Substituted unit that requires a single hydrogen 
atom replacement includes halogen, hydroxyl, and the like. A 
two hydrogenatom replacement includes carbonyl, oximino, 
and the like. A two hydrogenatom replacement from adjacent 
carbon atoms includes epoxy, and the like. Three hydrogen 
replacement includes cyano, and the like. The term Substi 
tuted is used throughout the present specification to indicate 
that a hydrocarbyl moiety, inter alia, aromatic ring, alkyl 
chain; can have one or more of the hydrogen atoms replaced 
by a substituent. When a moiety is described as “substituted 
any number of the hydrogen atoms may be replaced. For 
example, 4-hydroxyphenyl is a “substituted aromatic car 
bocyclic ring (aryl ring). (N.N-dimethyl-5-amino)octanyl is 
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a “substituted Cs linear alkyl unit, 3-guanidinopropyl is a 
“substituted Clinear alkyl unit, and 2-carboxypyridinyl is a 
“substituted heteroaryl unit.” 
0070 The following are non-limiting examples of units 
which can Substitute for hydrogen atoms on a carbocyclic, 
aryl, heterocyclic, or heteroaryl unit: 

0071 i) C-C linear, branched, or cyclic alkyl, alk 
enyl, and alkynyl; methyl (C), ethyl (C), ethenyl (C), 
ethynyl (C), n-propyl (C), iso-propyl (C), cyclopro 
pyl (C), 3-propenyl (C), 1-propenyl (also 2-methyl 
ethenyl) (C), isopropenyl (also 2-methylethen-2-yl) 
(C), prop-2-ynyl (also propargyl) (C), propyn-1-yl 
(C), n-butyl (C), sec-butyl (C), iso-butyl (C), tert 
butyl (C), cyclobutyl (C), buten-4-yl (C), cyclopentyl 
(C), cyclohexyl (C); 

0072 ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (C) or naphthylen-2-yl (Co)); 

0.073 iii) substituted or unsubstituted C or Co alkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 

0.074 iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein below: 

0075 V) substituted or unsubstituted C-C heteroaryl 
rings; as described herein below: 

0076 vi) (CR'R''), OR; for example, OH, 
- CH-OH, - OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCH2CHCH: 

10077. vii) (CRORO)C(O)R'o'; for example, 
- COCH, -CHCOCH, —COCHCH 
-CHCOCHCH —COCHCHCH and 
CHCOCHCHCH: 

0078 viii) (CR'R''),C(O)OR''; for example, 
—COCH, —CHCOCH, —COCHCH 
—CH2COCHCH —COCH2CHCH and 
-CHCOCHCHCH: 

0079 ix) (CR 02-RO)C(O)N(Rol); for 
example, CONH, -CHCONH – CONHCH, 
-CHCONHCH, CONCCH), and -CHCON 
(CH3)2. 

0080 x) –(CR'R'')N(R''); for example, 
- NH, CHNH, -NHCH, -CH-NHCH, 
—N(CH), and —CHN(CH): 

0081 xi) halogen; —F. —Cl, —Br. and —I: 
0082 xii) (CR'92'R'02)CN: 
I0083 xiii) (CR'R'')NO; 
10084) xiv)-CHN, wherein Xishalogen, the indexjis 

an integer from 0 to 2, j+k=3; for example, —CHF, 
—CHF, —CF, —CC1, or —CBr; 

I0085 xv) (CR'R'')SR''; SH, CHSH, 
—SCH, —CHSCH. —SCHs, and —CH-SCHs: 

I0086) xvi) -(CR'R'')SOR''; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

I0087 xvii) (CR'R'')"SOR''; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs. 

wherein each R' is independently hydrogen, substituted or 
unsubstituted C-C linear, branched, or cyclic alkyl, phenyl, 
benzyl, heterocyclic, or heteroaryl; or two R' units can be 
taken togetherto formaring comprising 3-7 atoms; R'' and 
R') are each independently hydrogen or C-C linear or 
branched alkyl; the index “a” is from 0 to 4. 
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0088 For the purposes of the present disclosure the terms 
“compound,” “analog, and “composition of matter stand 
equally well for each other and are used interchangeably 
throughout the specification. The disclosed compounds 
include all enantiomeric forms, diastereomeric forms, salts, 
and the like. 

0089. The compounds disclosed herein include all salt 
forms, for example, salts of both basic groups, inter alia, 
amines, as well as salts of acidic groups, interalia, carboxylic 
acids. The following are non-limiting examples of anions that 
can form salts with protonated basic groups: chloride, bro 
mide, iodide, Sulfate, bisulfate, carbonate, bicarbonate, phos 
phate, formate, acetate, propionate, butyrate, pyruvate, lac 
tate, oxalate, malonate, maleate, Succinate, tartrate, fumarate, 
citrate, and the like. The following are non-limiting examples 
of cations that can form salts of acidic groups: ammonium, 
Sodium, lithium, potassium, calcium, magnesium, bismuth, 
lysine, and the like. 
0090 The disclosed compounds have Formula (I): 

(I) 
R 

V / 
1SN -NS HO H Z 

H 

wherein the carbon atom having the amino unit has the (S) 
Stereochemistry as indicated in the following formula: 

The units which comprise Rand Z can comprise units having 
any configuration, and, as such, the disclosed compounds can 
be single enantiomers, diastereomeric pairs, or combinations 
thereof. In addition, the compounds can be isolated as salts or 
hydrates. In the case of salts, the compounds can comprises 
more than one cation or anion. In the case of hydrates, any 
number of water molecules, or fractional part thereof (for 
example, less than 1 water molecule present for each mol 
ecule of analog) can be present. 

R Units 

0091 R is a substituted or unsubstituted thiazolyl unit 
having the formula: 

N R2 N R4 

--CC - K - S R3 
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-continued 
R4 

Kr N 

R. R. and Rare substituent groups that can be indepen 
dently chosen from a wide variety of non-carbon atom con 
taining units (for example, hydrogen, hydroxyl, amino, halo 
gen, nitro, and the like) or organic Substituent units, such as 
substituted and unsubstituted acyclic hydrocarbyl and cyclic 
hydrocarbyl units as described herein. The carbon comprising 
units can comprise from 1 to 12 carbon atoms, or 1 to 10 
carbon atoms, or 1 to 6 carbon atoms. 
0092 An example of compounds of Formula (I) include 
compounds wherein Runits are thiazol-2-yl units having the 
formula: 

W C 
S 

wherein R and Rare each independently chosen from: 
0093) i) hydrogen: 
0094) ii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkyl; 

0.095 iii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkenyl: 

0.096 iv) substituted or unsubstituted C-C linear or 
C-C branched alkynyl; 

0097 v) substituted or unsubstituted C or Caryl; 
0.098 vi) substituted or unsubstituted C-C heteroaryl; 
0099 vii) substituted or unsubstituted C-C heterocy 
clic; or 

0100 viii) Rand R can be taken together to form a 
Saturated or unsaturated ring having from 5 to 7 atoms; 
wherein from 1 to 3 atoms can optionally be heteroatoms 
chosen from oxygen, nitrogen, and Sulfur. 

0101 The following are non-limiting examples of units 
that can substitute for one or more hydrogen atoms on the R 
and Runits. The following substituents, as well as others not 
herein described, are each independently chosen: 

0102 i) C-C linear, C-C branched, or C-C2 
cyclic alkyl, alkenyl, and alkynyl: methyl (C), ethyl 
(C), ethenyl (C), ethynyl (C), n-propyl (C), iso-pro 
pyl (C), cyclopropyl (C), 3-propenyl (C), 1-propenyl 
(also 2-methylethenyl) (C), isopropenyl (also 2-meth 
ylethen-2-yl) (C), prop-2-ynyl (also propargyl) (C), 
propyn-1-yl (C), n-butyl (C), Sec-butyl (C), iso-butyl 
(C), tert-butyl (C), cyclobutyl (C), buten-4-yl (C), 
cyclopentyl (Cs), cyclohexyl (C); 

(0103) ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (C) or naphthylen-2-yl (Co)); 

0.104 iii) substituted or unsubstituted C or Co alkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 

0105 iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein; 

0106 V) substituted or unsubstituted C-C heteroaryl 
rings; as described herein; 
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0107 vi) (CR2 R21), OR20. for example, —OH, 
—CHOH, -OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCHCHCH: 

0108 vii) (CR'R'')C(O)R’; for example, 
- COCH, -CHCOCH, —COCHCH, 
- CH-COCHCH - COCHCHCH and 
- CH-COCHCHCH: 

0109 viii) (CR21R2),C(O)CR20. for example, 
—COCH, —CHCOCH, COCHCH, 
—CH2COCHCH —COCH2CHCH and 
CHCOCHCHCH: 

0110 x) (CR'R''),C(O)N(R): for example, 
- CONH2, -CHCONH2, CONHCH, 
-CHCONHCH – CONCCH), and -CHCON 
(CH3)2. 

10111) x)–(CR'R'')N(R'); for example, NH, 
- CH-NH, -NHCH, -CH-NHCH, -N(CH), 
and —CHN(CH): 

0112 xi) halogen; —F. —Cl, —Br. and —I: 

(0113 xii)–(CRR)CN: 
011.4 xiii) (CR2R31). NO; 
I0115 xiv)-(CH, X),CHX; wherein X is halogen, 

the index j is an integer from 0 to 2.j+k-3, the index' is 
an integer from 0 to 2.j'+k-2, the index his from 0 to 6: 
for example, —CHF, —CHF, —CF, —CHCF, 
—CHFCF —CC1, or—CBr: 

10116 xv) (CR'R''), SR, SH, CH, SH, 
—SCH, —CHSCH. —SCHs, and —CH-SCHs: 

(0.117 xvi) -(CR'R'')SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

10118 xvii) -(CR'R'')SO, R2'; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs. 

wherein each R' is independently hydrogen, substituted or 
unsubstituted C-C linear, C-C branched, or C-C cyclic 
alkyl, phenyl, benzyl, heterocyclic, or heteroaryl; or two R' 
units can be taken together to form a ring comprising 3-7 
atoms; R'' and R') are each independently hydrogen or 
C-C linear or C-C branched alkyl; the index p is from 0 to 
4. 

0119) An example of compounds of Formula (I) includes 
R units having the formula: 

N R2 

--CC S H 

wherein R is hydrogen and R is a unit chosen from methyl 
(C), ethyl (C), n-propyl (C), iso-propyl (C), n-butyl (C). 
sec-butyl (C), iso-butyl (C), tert-butyl (C), n-pentyl (Cs), 
1-methylbutyl (Cs), 2-methylbutyl (Cs), 3-methylbutyl (Cs), 
cyclopropyl (C), n-hexyl (C), 4-methylpentyl (C), and 
cyclohexyl (C). 
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I0120 Another example of compounds of Formula (I) 
include R units having the formula: 

wherein R is a unit chosen from methyl (C), ethyl (C), 
n-propyl (C), iso-propyl (C), n-butyl (C), sec-butyl (C), 
iso-butyl (C), and tert-butyl (C); and R is a unit chosen 
from methyl (C) or ethyl (C). Non-limiting examples of this 
aspect of R includes 4,5-dimethylthiazol-2-yl 4-ethyl-5-me 
thylthiazol-2-yl 4-methyl-5-ethylthiazol-2-yl, and 4,5-dieth 
ylthiazol-2-yl. 
I0121 A further example of compounds of Formula (I) 
includes R units wherein R is hydrogen and R is a substi 
tuted alkyl unit, said Substitutions chosen from: 

0.122 i) halogen: —F. —Cl, —Br. and —I: 
(0123 ii) - N(R'); and 
0.124 iii) OR'': 

wherein each R'' is independently hydrogen or C-C linear 
or C-C branched alkyl. Non-limiting examples of units that 
can be a substitute for a R or Rhydrogen atom on R units 
include —CHF, —CHF, CF, —CHCF, 
—CHCHCF, -CHCl, -CHOH, -CHOCH, 
- CHCH-OH, —CHCHOCH, —CH-NH2, 
- CH-NHCH, -CHN(CH), and CH-NH(CHCH). 
0.125 Further non-limiting examples of units that can be a 
substitute for a R or Rhydrogen atom on R units include 
2,2-difluorocyclopropyl, 2-methoxycyclohexyl, and 4-chlo 
rocyclohexyl. 
I0126. A yet further example of compounds of Formula (I), 
Runits include units wherein R is hydrogen and R is phenyl 
or substituted phenyl, wherein non-limiting examples of R 
units include phenyl, 3,4-dimethylphenyl, 4-tert-butylphe 
nyl, 4-cyclopropylphenyl, 4-diethylaminophenyl, 4-(trifluo 
romethyl)phenyl, 4-methoxyphenyl, 4-(difluoromethoxy)- 
phenyl, 4-(trifluoromethoxy)phenyl, 3-chloropheny, 
4-chlorophenyl, and 3,4-dichloro-phenyl, which when incor 
porated into the definition of Raffords the following R units 
4-phenylthiazol-2-yl, 3,4-dimethylphenylthiazol-2-yl, 
4-tert-butylphenylthiazol-2-yl 4-cyclopropylphenylthiazol 
2-yl 4-diethylaminophenylthiazol-2-yl 4-(trifluoromethyl)- 
phenylthiazol-2-yl 4-methoxyphenylthiazol-2-yl 4-(difluo 
romethoxy)phenylthiazol-2-yl, 4-(trifluoromethoxy) 
phenylthiazol-2-yl, 3-chlorophenylthiazol-2-yl, 
4-chlorophenylthiazol-2-yl, and 3,4-dichlorophenylthiazol 
2-yl. 
I0127. A still further example of compounds of Formula (I) 
includes Runits wherein R is chosen from hydrogen, methyl, 
ethyl, n-propyl, and iso-propylandR is phenyl or substituted 
phenyl. A non-limiting example of a R unit according to the 
fifth aspect of the first category of R units includes 4-methyl 
5-phenylthiazol-2-yl and 4-ethyl-5-phenylthiazol-2-yl. 
I0128. Another further example of compounds of Formula 
(I) includes R units wherein R is hydrogen and R is a 
substituted or unsubstituted heteroaryl unit chosen from 1.2, 
3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, 1.2.3 triazol-4-yl, 
1.2.3 triazol-5-yl, 1.2.4 triazol-4-yl, 1.2.4 triazol-5-yl, 
imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3-yl, 
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isox 
azol-4-yl, isoxazol-5-yl, 1.2.4 oxadiazol-3-yl, 1.2.4oxa 
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diazol-5-yl, 1.3.4 oxadiazol-2-yl, furan-2-yl, furan-3-yl, 
thiophen-2-yl, thiophen-3-yl, isothiazol-3-yl, isothiazol-4-yl, 
isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 1.2, 
4thiadiazol-3-yl, 1,2,4thiadiazol-5-yl, and 1,3,4thiadia 
Zol-2-yl. 
0129. Further non-limiting example of compounds of For 
mula (I) includes R units wherein R is substituted or unsub 
stituted thiophen-2-yl, for example thiophen-2-yl, 5-chlo 
rothiophen-2-yl, and 5-methylthiophen-2-yl. 
0130. A still further example of compounds of Formula (I) 
includes R units wherein R is substituted or unsubstituted 
thiophen-3-yl, for example thiophen-3-yl, 5-chlorothiophen 
3-yl, and 5-methylthiophen-3-yl. 
0131) Another example of compounds of Formula (I) 
includes R units wherein R and Rare taken together to form 
a saturated or unsaturated ring having from 5 to 7 atoms. 
Non-limiting examples of the sixth aspect of the first category 
of R units include 5,6-dihydro-4H-cyclopentadthiazol-2-yl 
and 4,5,6,7-tetrahydrobenzodthiazol-2-yl. 
0.132. Further examples of compounds of Formula (I) 
include Runits that are thiazol-4-yl or thiazol-5-yl units hav 
ing the formula: 

- K - C 
(0.133 wherein R is a unit chosen from: 
I0134) i) hydrogen; 
0.135 ii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkyl; 

0.136 iii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkenyl: 

0.137 iv) substituted or unsubstituted C-C linear or 
branched alkynyl: 

I0138 v) substituted or unsubstituted C or Caryl; 
0.139 vi) substituted or unsubstituted C-C heteroaryl; 
O 

0140 
clic. 

0141. The following are non-limiting examples of units 
that can substitute for one or more hydrogenatoms on the R' 
units. The following substituents, as well as others notherein 
described, are each independently chosen: 

0.142 i) C-C linear, C-C branched, or C-C2 
cyclic alkyl, alkenyl, and alkynyl: methyl (C), ethyl 
(C), ethenyl (C), ethynyl (C), n-propyl (C), iso-pro 
pyl (C), cyclopropyl (C), 3-propenyl (C), 1-propenyl 
(also 2-methylethenyl) (C), isopropenyl (also 2-meth 
ylethen-2-yl) (C), prop-2-ynyl (also propargyl) (C), 
propyn-1-yl (C), n-butyl (C), Sec-butyl (C), iso-butyl 
(C), tert-butyl (C), cyclobutyl (C), buten-4-yl (C), 
cyclopentyl (Cs), cyclohexyl (C); 

I0143 ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (Co) or naphthylen-2-yl (Co)); 

I0144) iii) substituted or unsubstituted C or Co alkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 

0145 iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein below: 

vii) substituted or unsubstituted C-C heterocy 
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0146 V) substituted or unsubstituted C-C heteroaryl 
rings; as described herein below: 

0147 vi) (CR2 R21), OR20. for example, —OH, 
—CHOH, - OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCHCHCH: 

10148 vii) -(CR'R''),C(O)R’’; for example, 
- COCH, -CHCOCH, —COCHCH 
-CHCOCHCH —COCHCHCH and 
- CH-COCHCHCH: 

10149 viii) -(CR'R''),C(O)CR; for example, 
—COCH, —CH2COCH, COCHCH 
—CHCOCHCH —COCHCHCH and 
CHCOCHCHCH: 

0150 xi) (CR'R''YC(O)N(R); for example, 
—CONH, -CHCONH, CONHCH, 
-CHCONHCH – CONCCH), and -CHCON 
(CH), 

0151 x) (CR21R2)N(R20): for example, —NH2, 
- CH-NH, -NHCH, CH-NHCH, N(CH), and 
—CHN(CH): 

0152 xi) halogen; —F. —Cl, —Br. and —I: 
0153. xii) CRR)CN: 
o154 xiii) (CRRF).NO; 
I015.5 xiv) (CH,X),CH2X; wherein X is halogen, 

the index j is an integer from 0 to 2.j+k-3, the index' is 
an integer from 0 to 2.j'+k'=2, the index his from 0 to 6: 
for example, —CHF, —CHF, —CF, —CHCF, 
—CHFCF – CC1, or CBr; 

0156 xv) (CR2 R21), SR20. —SH, -CHSH, 
—SCH. —CHSCH. —SCHs, and —CH-SCHs: 

(0157 xvi) -(CR'R'')SO.R’; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

(0158 xvii) -(CR'R'')SO, R2'; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs. 

wherein each R' is independently hydrogen, substituted or 
unsubstituted C-C linear, C-C branched, or C-C cyclic 
alkyl, phenyl, benzyl, heterocyclic, or heteroaryl; or two R' 
units can be taken together to form a ring comprising 3-7 
atoms; R'' and R'' are each independently hydrogen or 
C-C linear or C-C branched alkyl; the index p is from 0 to 
4. 
0159. An example of compounds of Formula (I) includes 
R units wherein R is hydrogen. 
0160 A further example of compounds of Formula (I) 
includes R units wherein R is a unit chosen from methyl (C), 
ethyl (C), n-propyl (C), iso-propyl (C), n-butyl (C), sec 
butyl (C), iso-butyl (C), and tert-butyl (C). Non-limiting 
examples of this aspect of R includes 2-methylthiazol-4-yl, 
2-ethylthiazol-4-yl, 2-(n-propyl)thiazol-4-yl, and 2-(iso-pro 
pyl)thiazol-4-yl. 
0.161. A still further example of compounds of Formula (I) 
includes R units wherein R is substituted or unsubstituted 
phenyl, non-limiting examples of which include phenyl, 
2-fluorophenyl, 2-chlorophenyl, 2-methylphenyl, 2-methox 
yphenyl, 3-fluorophenyl, 3-chlorophenyl, 3-methylphenyl, 
3-methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 4-meth 
ylphenyl, and 4-methoxyphenyl. 
0162 Yet further example of compounds of Formula (I) 
includes R units wherein R is substituted or unsubstituted 
heteroaryl, non-limiting examples of which include 
thiophen-2-yl, thiophen-3-yl, thiazol-2-yl, thiazol-4-yl, thia 
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Zol-5-yl, 2,5-dimethylthiazol-4-yl, 2,4-dimethylthiazol-5-yl, 
4-ethylthiazol-2-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, 
and 3-methyl-1,2,4-oxadiazol-5-yl. 
0163 Another example of 5-member ring Runits includes 
substituted or unsubstituted imidazolyl units having the for 
mula: 

N R2 N R4 

--CC - { N 3 NH 
H R 

0164. One example of imidazolyl Runits includes imida 
Zol-2-yl units having the formula: 

N R2 

--CC 
wherein R and Rare each independently chosen from: 

0.165 i) hydrogen; 
0166 ii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkyl; 

(0167 iii) substituted or unsubstituted C-C linear, 
C-C branched, or C-C cyclic alkenyl: 

0168 iv) substituted or unsubstituted C-C linear or 
branched alkynyl: 

(0169 v) substituted or unsubstituted C or Caryl; 
(0170 vi) substituted or unsubstituted C-C heteroaryl; 
0171 vii) substituted or unsubstituted C-C heterocy 
clic; or 

(0172 viii) R' and R can be taken together to form a 
Saturated or unsaturated ring having from 5 to 7 atoms; 
wherein from 1 to 3 atoms can optionally be heteroatoms 
chosen from oxygen, nitrogen, and Sulfur. 

0173 The following are non-limiting examples of units 
that can substitute for one or more hydrogenatoms on the R 
and Runits. The following substituents, as well as others not 
herein described, are each independently chosen: 

0.174 i) C-C linear, C-C branched, or C-C, 
cyclic alkyl, alkenyl, and alkynyl: methyl (C), ethyl 
(C), ethenyl (C), ethynyl (C), n-propyl (C), iso-pro 
pyl (C), cyclopropyl (C), 3-propenyl (C), 1-propenyl 
(also 2-methylethenyl) (C), isopropenyl (also 2-meth 
ylethen-2-yl) (C), prop-2-ynyl (also propargyl) (C), 
propyn-1-yl (C), n-butyl (C), Sec-butyl (C), iso-butyl 
(C), tert-butyl (C), cyclobutyl (C), buten-4-yl (C), 
cyclopentyl (Cs), cyclohexyl (C); 

0.175 ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (Co) or naphthylen-2-yl (Co)); 

0176 iii) substituted or unsubstituted C or Coalkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 

0177 iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein; 

0.178 v) substituted or unsubstituted C-C heteroaryl 
rings; as described herein; 
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0179 vi) -(CR'R''), OR: for example, OH, 
- CH-OH, - OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCHCHCH: 

0180 vii) -(CR'R''), C(O)R’; for example, 
- COCH, -CHCOCH, —COCHCH 
-CHCOCHCH —COCHCHCH and 
- CH-COCHCHCH: 

0181. viii) (CR'R''), C(O)OR'; for example, 
—COCH, —CH2COCH, —COCHCH 
—CH2COCHCH —COCH2CHCH and 
-CHCOCHCHCH: 

0182 xii) - (CR'R''), C(O)N(R'); for example, 
- CONH2, -CHCONH2, CONHCH, 
-CHCONHCH – CONCCH), and -CHCON 
(CH3)2. 

0183 x)–(CRR)N(R); for example, NH, 
- CH-NH, -NHCH, -CH-NHCH, -N(CH), 
and —CHN(CH), 

0.184 xi) halogen; —F. —Cl, —Br. and —I: 
0185. xii) (CRR). CN: 
0186 xiii) (CRR). NO; 
(0187 xiv)-(CH,X),CHX; wherein X is halogen, 

the index j is an integer from 0 to 2.j+k-3, the index' is 
an integer from 0 to 2.j'+k'=2, the index his from 0 to 6: 
for example, —CHF, —CHF, —CF, —CHCF, 
—CHFCF – CC1, or—CBr: 

0188 xv) (CRR). SR; SH, CHSH, 
—SCH, —CHSCH. —SCHs, and —CH-SCHs: 

(0189 xvi) -(CR'R''). SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

(0190. xvii) -(CR'R''). SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs. 

wherein each R" is independently hydrogen, substituted or 
unsubstituted C-C linear, C-C branched, or C-C cyclic 
alkyl, phenyl, benzyl, heterocyclic, or heteroaryl; or two R' 
units can be taken together to form a ring comprising 3-7 
atoms; R and R'' are each independently hydrogen or 
C-C linear or C-C branched alkyl; the index p is from 0 to 
4 

0191) One example of R units includes compounds 
wherein Runits have the formula: 

N R2 

--CC N H 

wherein R is hydrogen and R is a unit chosen from methyl 
(C), ethyl (C), n-propyl (C), iso-propyl (C), n-butyl (C). 
sec-butyl (C), iso-butyl (C), and tert-butyl (C). 
0.192 Another example of R units includes compounds 
wherein R is a unit chosen from methyl (C), ethyl (C), 
n-propyl (C), iso-propyl (C), n-butyl (C), sec-butyl (C), 
iso-butyl (C), and tert-butyl (C); and R is a unit chosen 
from methyl (C) or ethyl (C). Non-limiting examples of this 
aspect of R includes 4,5-dimethylimidazol-2-yl 4-ethyl-5- 
methylimidazol-2-yl 4-methyl-5-ethylimidazol-2-yl, and 
4,5-diethylimidazol-2-yl. 
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0193 An example of Runits includes compounds wherein 
R is hydrogen and R is a substituted alkyl unit chosen, said 
Substitutions chosen from: 
0194 i) halogen: —F. —Cl, —Br. and —I: 
(0195 ii) - N(R''); and 
(0196) iii) OR'': 
wherein each R'' is independently hydrogen or C-C linear 
or C-C branched alkyl. 
0.197 Non-limiting examples of units comprising this 
embodiment of R includes: —CHF, —CHF, —CF, 
—CHCF, —CHCl, —CHOH, -CHOCH, 
—CHCH-OH, —CHCHOCH, —CH-NH2, 
—CH-NHCH-CHN(CH), and —CH-NH(CHCH). 
0198 A yet further example of R units include units 
wherein R is hydrogen and R is phenyl. 
0199 A still further example of R units include units 
wherein R is hydrogen and R is a heteroaryl unit chosen 
from 1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, 1.2.3 tria 
Zol-4-yl, 1.2.3 triazol-5-yl, 1.2.4 triazol-4-yl, 1.2.4 tria 
Zol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3- 
yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, 
isoxazol-4-yl, isoxazol-5-yl, 1.2.4 oxadiazol-3-yl, 1.2.4 
oxadiazol-5-yl, 1.3.4 oxadiazol-2-yl, furan-2-yl, furan-3-yl, 
thiophen-2-yl, thiophen-3-yl, isothiazol-3-yl, isothiazol-4-yl, 
isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 1.2, 
4thiadiazol-3-yl, 1,2,4thiadiazol-5-yl, and 1,3,4thiadia 
Zol-2-yl. 

Z Units 

0200 Z is a unit having the formula: 
-(L)-R' 

0201) R' is chosen from: 
0202 i) hydrogen; 
(0203 ii) hydroxyl: 
0204 iii) amino; 
0205 iv) substituted or unsubstituted C-C linear, 
C-C branched or C-C cyclic alkyl, 

0206 V) substituted or unsubstituted C-C linear, 
C-C branched o C-Cr cyclic alkoxy: 

0207 vi) substituted or unsubstituted C or Caryl; 
0208 vi) substituted or unsubstituted C-C heterocy 
clic rings; or 

0209 viii) substituted or unsubstituted C-C het 
eroaryl rings. 

0210. The following are non-limiting examples of units 
that can substitute for one or more hydrogenatoms on the R' 
units. The following substituents, as well as others notherein 
described, are each independently chosen: 

0211 i) C-C linear, C-C branched, or C-C2 
cyclic alkyl, alkenyl, and alkynyl: methyl (C), ethyl 
(C), ethenyl (C), ethynyl (C), n-propyl (C), iso-pro 
pyl (C), cyclopropyl (C), 3-propenyl (C), 1-propenyl 
(also 2-methylethenyl) (C), isopropenyl (also 2-meth 
ylethen-2-yl) (C), prop-2-ynyl (also propargyl) (C), 
propyn-1-yl (C), n-butyl (C), Sec-butyl (C), iso-butyl 
(C), tert-butyl (C), cyclobutyl (C), buten-4-yl (C), 
cyclopentyl (Cs), cyclohexyl (C); 

0212 ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (Co) or naphthylen-2-yl (Co)); 

0213 iii) substituted or unsubstituted C or Coalkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 
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0214 iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein; 

0215 V) substituted or unsubstituted C-C heteroaryl 
rings; as described herein; 

(0216) vi) -(CR'R''), OR; for example, OH, 
- CH-OH, - OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCH2CHCH: 

(0217 vii) -(CR'R''),C(O)R’; for example, 
- COCH, -CHCOCH, —COCHCH, 
- CH-COCHCH —COCHCHCH and 
-CHCOCHCHCH: 

(0218 viii) -(CRR),C(O)CR; for example, 
—COCH, —CH2COCH, COCHCH 
—CHCOCHCH —COCHCHCH and 
- CH-COCHCHCH: 

0219 xiii) (CRR '),C(O)N(R): for example, 
- CONH2, -CHCONH2, CONHCH, 
-CHCONHCH – CONCCH), and -CHCON 
(CH), 

0220 x) (CRR)N(R ''); for example, -NH2, 
- CH-NH, -NHCH, CH-NHCH, N(CH), and 
—CHN(CH): 

0221 xi) halogen; —F. —Cl. —Br, and —I: 
(0222 xii)–(CR'R''),CN: 
0223 xiii) (CRR1)NO.; 
(0224 xiv) —(CH,X),CHX; wherein X is halogen, 

the index j is an integer from 0 to 2.j+k-3, the index' is 
an integer from 0 to 2.j'+k'=2, the index his from 0 to 6: 
for example, —CHF, —CHF, —CF, —CHCF, 
—CHFCF, —CC1, or CBr: 

(0225) xv) (CRR) SR, SH, CH, SH, 
—SCH, —CHSCH. —SCHs, and —CH-SCHs: 

(0226. xvi) -(CR'R'')SO.R; for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

10227 xvii) -(CR'R'')SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs. 

wherein each R' is independently hydrogen, substituted or 
unsubstituted C-C linear, C-C branched, or C-C cyclic 
alkyl, phenyl, benzyl, heterocyclic, or heteroaryl; or two R' 
units can be taken together to form a ring comprising 3-7 
atoms; R'' and R'' are each independently hydrogen or 
C-C linear or C-C branched alkyl, the index q is from 0 to 
4. 

0228. One example of R' units includes substituted or 
unsubstituted phenyl (Caryl) units, wherein each Substitu 
tion is independently chosen from: halogen, C-C linear, 
branched alkyl, or cyclic alkyl, —OR'', —CN, N(R'), 
COR'', C(O)N(R'), NRC(O)R'', and 

—SOR'; each R'' is independently hydrogen; substituted 
or unsubstituted C-C linear, C-C branched, C-C cyclic 
alkyl, alkenyl, or alkynyl; substituted or unsubstituted phenyl 
orbenzyl; or two R' units can be taken togetherto formaring 
comprising from 3-7 atoms. 
0229. Another example of R' units includes substituted C. 
aryl units chosen from phenyl, 2-fluorophenyl, 3-fluorophe 
nyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-difluorophenyl, 
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlo 
rophenyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl, 3.5- 
dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hy 
droxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 
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4-methoxyphenyl, 2,3-dimethoxyphenyl, 3,4-dimethox 
yphenyl, and 3.5-dimethoxyphenyl. 

0230. A furtherexample of R' units includes substituted or 
unsubstituted Caryl units chosen from 2,4-difluorophenyl, 
2,5-difluorophenyl, 2,6-difluorophenyl, 2,3,4-trifluorophe 
nyl, 2,3,5-trifluorophenyl, 2.3,6-trifluorophenyl, 2,4,5-trif 
luorophenyl, 2,4,6-trifluorophenyl, 2,4-dichlorophenyl, 2.5- 
dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 2.3, 
4-trichlorophenyl, 2,3,5-trichlorophenyl, 2,3,6- 
trichlorophenyl, 2,4,5-trichlorophenyl, 3,4,5- 
trichlorophenyl, and 2,4,6-trichlorophenyl. 

0231. A yet further example of R' units includes substi 
tuted Caryl units chosen from 2-methylphenyl, 3-meth 
ylphenyl, 4-methylphenyl, 2,3-dimethylphenyl, 2,4-dimeth 
ylphenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 3,4- 
dimethylphenyl, 2,3,4-trimethylphenyl, 2,3,5- 
trimethylphenyl, 2.3,6-trimethylphenyl, 2,4,5- 
trimethylphenyl, 2,4,6-trimethylphenyl, 2-ethylphenyl, 
3-ethylphenyl, 4-ethylphenyl, 2,3-diethylphenyl, 2,4-dieth 
ylphenyl, 2,5-diethylphenyl, 2,6-diethylphenyl, 3,4-dieth 
ylphenyl, 2,3,4-triethylphenyl, 2,3,5-triethylphenyl, 2.3.6- 
triethylphenyl, 2,4,5-triethylphenyl, 2,4,6-triethylphenyl, 
2-isopropylphenyl, 3-isopropylphenyl, and 4-isopropylphe 
nyl. 

0232 Another still further example of R' units includes 
Substituted Caryl units chosen from 2-aminophenyl, 2-(N- 
methylamino)phenyl, 2-(N,N-dimethylamino)phenyl, 2-(N- 
ethylamino)phenyl, 2-(N,N-diethylamino)phenyl, 3-ami 
nophenyl, 3-(N-methylamino)phenyl, 3-(N.N- 
dimethylamino)phenyl, 3-(N-ethylamino)phenyl, 3-(N.N- 
diethylamino)phenyl, 4-aminophenyl, 4-(N-methylamino) 
phenyl, 4-(N,N-dimethylamino)phenyl, 4-(N-ethylamino) 
phenyl, and 4-(N,N-diethylamino)phenyl. 
0233 R' can comprise heteroaryl units. Non-limiting 
examples of C-C heteroaryl units include: 

H 

i) /NN; NNN. 
N 

\2N N 
ii) / t NN. 

eN N N 

/s N. NN. 
N 

\e N \l 
iii) () 7 NH; - { - N N 

H 
H 
N 

iv) 
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-continued 

viii) M 

N 

N 
iii) s SNN XIII 

Y-5. \ ; and 
S 

xiv) - Kl 
0234) R' heteroaryl units can be substituted or unsubsti 
tuted. Non-limiting examples of units that can substitute for 
hydrogen include units chosen from: 
0235 i) C-C linear, C-C branched, and C-C cyclic 
alkyl: 
0236 
0237) 

ii) substituted or unsubstituted phenyl and benzyl: 
iii) substituted of unsubstituted C-C heteroaryl; 

0238 iv) –C(O)R’; and 
0239 v) NHC(O)R’; 
wherein R is C-C linear and branched alkyl: C-C linear 
and C-C branched alkoxy; or -NHCHC(O)R'; R is 
chosen from hydrogen, methyl, ethyl, and tert-butyl. 
(0240 An example of R' relates to units substituted by an 
alkyl unit chosen from methyl, ethyl, n-propyl, iso-propyl. 
n-butyl, iso-butyl, sec-butyl, and tert-butyl. 
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0241) Another example of R' includes units that are sub 
stituted by substituted or unsubstituted phenyl and benzyl, 
wherein the phenyl and benzyl substitutions are chosen from 
Ole O. O. 

0242 i) halogen; 
0243 ii) C-C alkyl; 
0244 iii) C-C alkoxy; 
0245 iv) –COR''; and 
0246 v) NHCOR': 
wherein R'' and R'' are each independently hydrogen, 
methyl, or ethyl. 
0247. Another example of R' relates to phenyland benzyl 
units substituted by a carboxy unit having the formula—C(O) 
R; R is chosen from methyl, methoxy, ethyl, and ethoxy. 
0248. A further example of R' includes phenyl and benzyl 
units substituted by an amide unit having the formula—NHC 
(O)R’: R is chosen from methyl, methoxy, ethyl, ethoxy, 
tert-butyl, and tert-butoxy. 
0249. A yet further example of R' includes phenyl and 
benzyl units substituted by one or more fluoro or chloro units. 

L Units 

0250 L is a linking unit which is present when the index in 
is equal to 1, but is absent when the index n is equal to 0. L 
units have the formula: 

wherein Q and Q' are each independently: 
0251 i) = C(O)–: 
0252) ii) - NH ; 
0253) iii) - C(O)NH ; 
0254 iv) - NHC(O) ; 
0255 v) NHC(O)NH ; 
0256 vi) - NHC(O)O : 
0257 vii) - C(O)O : 
0258 viii) - C(O)NHC(O) ; 
0259 ix) - O : 
0260 x) – S : 
0261 xi)—SO : 
0262 xii) - C(=NH)–: 
0263 xiii) - C(-NH)NH ; 
0264 xiv) - NHC(=NH)–: or 
0265 xv) - NHC(=NH)NH-. 
When the index y is equal to 1, Q is present. When the index 
y is equal to 0, Q is absent. 
When the index Z is equal to 1, Q' is present. When the index 
Z is equal to 0, Q" is absent. 
0266 Rand Rare each independently: 
0267 i) hydrogen; 
0268 ii) hydroxy: 
0269 iii) halogen; 
0270 iv) substituted or unsubstituted C-C linear or 
C-C branched alkyl; or 
0271 v) a unit having the formula: 

wherein R'' and R'' are each independently: 
0272 i) hydrogen; or 
0273 ii) substituted or unsubstituted C-C linear, C-C, 
branched, or C-C cyclic alkyl. 
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R is: 

0274 i) hydrogen; 
0275 ii) substituted or unsubstituted C-C linear, C-C, 
branched, or C-C cyclic alkyl; 
0276 iii) substituted or unsubstituted C or Caryl; 
(0277 iv) substituted or unsubstituted C-C heteroaryl; or 
0278 v) substituted or unsubstituted C-C heterocyclic. 
R" and Rare each independently: 
(0279 i) hydrogen; or 
0280 ii) C-C linear or C-C branched alkyl. 
The indices t, w and X are each independently from 0 to 4. 
0281. The following are non-limiting examples of units 
that can substitute for one or more hydrogen atoms on R*, 
R. R', R7, and R units. The following substituents, as 
well as others not herein described, are each independently 
chosen: 

0282) i) C-C linear, branched, or cyclic alkyl, alk 
enyl, and alkynyl; methyl (C), ethyl (C), ethenyl (C), 
ethynyl (C), n-propyl (C), iso-propyl (C), cyclopro 
pyl (C), 3-propenyl (C), 1-propenyl (also 2-methyl 
ethenyl) (C), isopropenyl (also 2-methylethen-2-yl) 
(C), prop-2-ynyl (also propargyl) (C), propyn-1-yl 
(C), n-butyl (C), sec-butyl (C), iso-butyl (C), tert 
butyl (C), cyclobutyl (C), buten-4-yl (C), cyclopentyl 
(Cs), cyclohexyl (C); 

(0283) ii) substituted or unsubstituted C or Caryl; for 
example, phenyl, naphthyl (also referred to herein as 
naphthylen-1-yl (Co or naphthylen-2-yl (Co)); 

0284) iii) substituted or unsubstituted C or Co alkyle 
nearyl; for example, benzyl, 2-phenylethyl, naphthylen 
2-ylmethyl: 

0285) iv) substituted or unsubstituted C-C heterocy 
clic rings; as described herein below: 

0286 v) substituted or unsubstituted C-C heteroaryl 
rings; as described herein below: 

0287 vi) -(CR'R''), OR: for example, OH, 
- CH-OH, - OCH, -CHOCH, OCHCH 
—CHOCHCH –OCHCHCH and 
—CHOCHCHCH: 

0288 vii) -(CR'R''),C(O)R'; for example, 
- COCH, -CHCOCH, —COCHCH, 
- CH-COCHCH —COCHCHCH and 
- CH-COCHCHCH: 

0289 viii) -(CR'R'') for example, -COCH, 
—CH2COCH, COCHCH. —CH2COCHCH 
—COCHCHCH, and CH-COCHCHCH: 

0290 xiv) (CR'R''),C(O)N(R'); for example, 
- CONH2, -CHCONH2, CONHCH, 
-CHCONHCH, CONCCH), and -CHCON 
(CH3)2. 

0291 x)–(CR'R'')N(R'); for example, NH, 
- CH-NH, -NHCH, -CH-NHCH, -N(CH), 
and —CHN(CH), 

0292 xi) halogen; —F. —Cl, —Br. and —I: 
0293 xii) (CRR). CN: 
0294 xiii) (CR'R''). NO; 
(0295) xiv)-(CH,X),CHX; wherein X is halogen, 

the index j is an integer from 0 to 2.j+k-3, the index' is 
an integer from 0 to 2.j'+k'=2, the index his from 0 to 6: 
for example, —CHF, —CHF, —CF, —CHCF, 
—CHFCF – CC1, or—CBr: 

0296 xv) (CRR), SR; SH, CHSH, 
—SCH, —CHSCH. —SCHs, and —CH-SCHs: 
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0297 xvi) -(CR'R''), SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
—SOCHs, and —CHSOCHs; and 

0298 xvii) -(CR'R''). SOR: for example, 
—SOH, —CHSOH, -SOCH, —CHSOCH, 
- SOCHs, and —CHSOCHs; wherein each R" is 
independently hydrogen, Substituted or unsubstituted 
C-C linear, C-C branched, or C-C cyclic alkyl, 
phenyl, benzyl, heterocyclic, or heteroaryl; or two R' 
units can be taken together to form a ring comprising 3-7 
atoms; R'' and R'' are each independently hydrogen 
or C-C linear or C-C branched alkyl; the index r is 
from 0 to 4. 

0299. One aspect of L units relates to units having the 
formula: 

wherein R is hydrogen, substituted or unsubstituted C-C, 
alkyl, substituted or unsubstituted phenyl, and substituted or 
unsubstituted heteroaryl; and the index X is 1 or 2. One 
embodiment relates to linking units having the formula: 
0300 i) = C(O)C(RH)NHC(O)O : 
0301 ii) - C(O)C(RH)|CH-NHC(O)C : 
0302 iii) –C(O)ICH,C(RH)NHC(O)O : 
0303 iv) - C(O)C(RH)NHC(O) ; 
0304 v) = C(O)C(RH)CH-NHC(O) ; or 
0305 vi) - C(O)CHC(RH)NHC(O) ; 
(0306 wherein R is: 
0307 i) hydrogen: 
0308 ii) methyl: 
0309 iii) ethyl; 
0310 iv) isopropyl: 
0311 v) phenyl: 
0312 vi) benzyl: 
0313 vii) 4-hydroxybenzyl: 
0314 viii) hydroxymethyl; or 
0315 ix) 1-hydroxyethyl. 
When the index X is equal to 1, this embodiment provides the 
following non-limiting examples of L units: 

O 

N 

O H s 

O 

N 

O H s 

O 

15 
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-continued 
CH 

HC O 

y 
O H 
CH3 

's O 

0316. When the index X is equal to 2, this embodiment 
provides the following non-limiting examples of L units: 

0317. Another embodiment of L units includes units 
wherein Q is —C(O)—, the indices X and Z are equal to 0, w 
is equal to 1 or 2, a first R' unit chosen from phenyl, 2-fluo 
rophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophe 
nyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2-chlorophenyl, 
3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4- 
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hy 
droxyphenyl, 4-hydroxyphenyl, 2-methoxyphenyl, 3-meth 
oxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 3,4- 
dimethoxyphenyl, and 3,5-dimethoxyphenyl; a second R' 
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unit is hydrogen and R' units are hydrogen. For example a 
linking unit having the formula: 

C-CH-CH 

OCH 

0318. A further example of this embodiment of L includes 
a first R' unitas depicted herein above that is a substituted or 
unsubstituted heteroaryl unit as described herein above. 
A yet further example of this embodiment of L includes units 
having the formula: 

wherein R* and Rare hydrogen and the index w is equal to 
1 or 2; said units chosen from: 

0319 i) = C(O)CH-; and 
0320 ii) –C(O)CHCH-. 

0321) Another embodiment of L units includes units hav 
ing the formula: 

wherein R* and Rare hydrogen and the index X is equal to 
1 or 2; said units chosen from: 

0322 i) C(O)CHC(O) ; and 
0323 ii) –C(O)CHCHC(O)-. 

0324. A still further embodiment of L units includes units 
having the formula: 

wherein RandR are hydrogen and the index w is equal to 
0, 1 or 2; said units chosen from: 

0325 ii) - C(O)NH ; 
0326 ii) –C(O)NHCH ; and 
0327 iii) - C(O)NHCHCH . 

0328. A yet still further example of L units includes units 
having the formula: 

- SOC(RR) , 

wherein R* and Rare hydrogen or methyl and the index w 
is equal to 0, 1 or 2; Said units chosen from: 

0329 i) -SO : 
0330 ii) -SOCH ; and 
0331 iii) - SOCHCH-. 

0332 The disclosed compounds (analogs) are arranged 
into several Categories to assist the formulator in applying a 
rational synthetic strategy for the preparation of analogs 
which are not expressly exampled herein. The arrangement 
into categories does not imply increased or decreased efficacy 
for any of the compositions of matter described herein. 
0333. A described herein above the disclosed compounds 
include all pharmaceutically acceptable salt forms. A com 
pound having the formula: 

Feb. 19, 2015 

S N O 

HO1 H1 O 
H H 8. 

NN 'v, 

O OCH 

can form salts, for example, a salt of the Sulfamic acid: 
S S 

X-O / N 
S N O 

e1 NN H1 
GE NH h H 

n N '', 

O OCH and 

S S 

X-O 
2 e-n 1Nne' CSP 

1. O OCH 

0334. The compounds can also exist in a Zwitterionic 
form, for example: 

S S 

X-O 
V/ GE 

e-n 11 F 
H 

H 
; or 

as a salt of a strong acid, for example: 

GE) 
O O 

\/ N F 
HO1 NN H1 

H h ce 
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-continued 

ON 

Reagents and conditions; (c) CH3CN; reflux, 3 hr. 

NH2 
ON 

S Y / S. 
N 

HN O 
ON O CH3 

4 

Y / S. 
N 

O O \/ Cric e- SN O 
O 

CH 

NHG --- 
H CH 

5 

Reagents and conditions: (e) (i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH: rt, 2 hr. 
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Example 1 

4-(S)-2-(S)-2-(tert-Butoxycarbonylamino)-3-phe 
nylpropanamido-2-(4-ethylthiazol-2-yl) 

ethylphenylsulfamic acid (5) 

Preparation of 1-(S)-carbamoyl-2-(4-nitrophenyl) 
ethyl-carbamic acid tert-butyl ester (1) 

0337 To a 0° C. solution of 2-(S)-tert-butoxycarbony 
lamino-3-(4-nitrophenyl)-propionic acid and N-methylmor 
pholine (1.1 mL, 9.65 mmol) in DMF (10 mL) is added 
dropwise iso-butyl chloroformate (1.25 mL, 9.65 mmol). The 
mixture is stirred at 0°C. for 20 minutes after which NH (g) 
is passed through the reaction mixture for 30 minutes at 0°C. 
The reaction mixture is concentrated and the residue dis 
solved in EtOAc, washed successively with 5% citric acid, 
water, 5% NaHCO, water and brine, dried (NaSO), filtered 
and concentrated in vacuo to a residue that is triturated with a 
mixture of EtOAc/petroleum ether to provide 2.2 g (74%) of 
the desired product as a white solid. 

Preparation of 2-(4-nitrophenyl)-1-(S)-thiocarbam 
oylethylcarbamic acid tert-butyl ester (2) 

0338 To a solution of 1-(S)-carbamoyl-2-(4-nitrophenyl) 
ethyl-carbamic acid tert-butyl ester, 1 (0.400 g, 1.29 mmol) 
in THF (10 mL) is added Lawesson’s reagent (0.262 g. 0.65 
mmol). The reaction mixture is stirred for 3 hours and con 
centrated to a residue which is purified over silica to provide 
0.350 g (83%) of the desired product. "H NMR (300 MHz, 
CDC1) & 8.29 (s, 1H), 8.10 (d. J=8.4 Hz, 2H), 8.01 (s, 1H), 
7.42 (d. J=8.4 Hz, 2H), 5.70 (d. J=7.2 Hz, 1H), 4.85 (d. J=7.2 
HZ, 1H), 3.11-3.30 (m, 1H), 1.21 (s, 9H). 

Preparation of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-nitro 
phenyl)ethylamine (3) 

0339. A mixture of 2-(4-nitrophenyl)-1-(S)-thiocarbam 
oylethyl-carbamic acid tert-butyl ester, 2, (0.245 g, 0.753 
mmol), 1-bromo-2-butanone (0.125 g, 0.828 mmol) in 
CHCN (5 mL) is refluxed 3 hours. The reaction mixture is 
cooled to room temperature and diethyl ether is added to the 
solution and the precipitate which forms is removed by filtra 
tion. The solid is dried under vacuum to afford 0.242 g (90% 
yield) of the desired product. ESI+MS 278 (M+1). 

Preparation of {1-1-(4-ethylthiazol-2-yl)-2-(4-nitro 
phenyl)ethylcarbamoyl-2-phenylethylcarbamic 

acid tert-butyl ester (4) 
0340. To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethylamine hydrobromide, 3, (0.393 g, 1.1 mmol), 
(S)-(2-tert-butoxycarbonylamino)-3-phenylpropionic acid 
(0.220 g, 0.828 mmol) and 1-hydroxybenzotriazole (HOBt) 
(0.127 g., 0.828 mmol) in DMF (10 mL) at 0°C., is added 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) 
(0.159 g, 0.828 mmol) followed by diisopropylamine (0.204 
g, 1.58 mmol). The mixture is stirred at 0°C. for 30 minutes 
then at room temperature overnight. The reaction mixture is 
diluted with water and extracted with EtOAc. The combined 
organic phase is washed with 1 Naqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford 0.345 g of the desired 
product which is used without further purification. LC/MS 
ESI+525 (M+1). 
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Preparation of 4-(S)-2-(S)-2-(tert-butoxycarbony 
lamino)-3-phenylpropanamido-2-(4-ethylthiazol-2- 
yl)ethylphenylsulfamic acid ammonium salt (5) 

0341) {1-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl 
carbamoyl-2-phenylethylcarbamic acid tert-butyl ester, 4. 
(0.345 g) is dissolved in MeOH (4 mL). A catalytic amount of 
Pd/C (10% w/w) is added and the mixture is stirred under a 
hydrogen atmosphere 2 hours. The reaction mixture is filtered 
through a bed of CELITETM and the solvent is removed under 
reduced pressure. The crude product is dissolved in pyridine 
(12 mL) and treated with SO-pyridine (0.314 g). The reac 
tion is stirred at room temperature for 5 minutes after which a 
7% solution of NHOH (50 mL) is added. The mixture is then 
concentrated and the resulting residue is purified by reverse 
phase chromatography to afford 0.222 g of the desired prod 
uct as the ammonium salt. H NMR (CDOD): 8 7.50-6.72 
(m. 10H), 5.44-5.42 (d. 1H, J=6.0Hz), 4.34 (s, 1H), 3.34-2.79 
(m, 4H), 2.83-2.76(q,2H, J=7.2 Hz), 1.40 (s.9H), 1.31 (t,3H, 
J=7.5 Hz). 
0342. The disclosed inhibitors can also be isolated as the 
free acid. A non-limiting example of this procedure is 
described herein below in Example 4. 
0343. The following is a non-limiting example of com 
pounds encompassed within this embodiment of the first 
aspect of Category I of the present disclosure. 

Y / y 
O O 
V/ 
S HN O 

Ho1 N O CH 

w N ls1. 
H CH 

4-(S)-2-(R)-2-(tert-butoxycarbonylamino)-3-phe 
nylpropanamido-2-(4-ethylthiazol-2-yl) 

ethylphenylsulfamic acid 

N 
CH 
3 

(0344) "H NMR (CDOD): 87.22-7.02 (m, 10H), 5.39 (s. 
1H), 4.34 (s, 1H), 3.24-2.68 (m, 6H), 1.37 (s.9H), 1.30 (t,3H, 
J=7.5 Hz). 
0345 Another embodiment of this aspect of Category I 
relates to inhibitors having the formula: 

R 
O O R5a H 

\/ N O in 3 
hors H1 N 

H O O CH3 

wherein R units and R' units further described in Table II. 
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TABLE II 

No. R RSG 

B26 thiazol-2-yl (S)-benzy 
B27 4-methylthiazol-2-yl (S)-benzy 
B28 4-ethylthiazol-2-yl (S)-benzy 
B29 4-propylthiazol-2-yl (S)-benzy 
B30 4-iso-propylthiazol-2-yl (S)-benzy 
B31 4-cyclopropylthiazol-2-yl (S)-benzy 
B32 4-butylthiazol-2-y (S)-benzy 
B33 4-tert-butylthiazol-2-yl (S)-benzy 
B34 4-cyclohexylthiazol-2-yl (S)-benzy 
B35 4-(2.2.2-trifluoroethyl)thiazol-2-yl (S)-benzy 
B36 4-(3,3,3-trifluoropropyl)thiazol-2-yl (S)-benzy 
B37 4-(2,2-difluorocyclopropyl)thiazol-2-yl (S)-benzy 
B38 4-(methoxymethyl)thiazol-2-yl (S)-benzy 
B39 4-(carboxylic acid ethyl ester)thiazol-2-yl (S)-benzy 
B40 4,5-dimethylthiazol-2-yl (S)-benzy 
B41 4-methyl-5-ethylthiazol-2-yl (S)-benzy 
B42 4-phenylthiazol-2-yl (S)-benzy 
B43 4-(4-chlorophenyl)thiazol-2-yl (S)-benzy 
B44 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzy 
B45 4-methyl-5-phenylthiazol-2-yl (S)-benzy 
B46 4-(thiophen-2-yl)thiazol-2-yl (S)-benzy 
B47 4-(thiophen-3-yl)thiazol-2-yl (S)-benzy 
B48 4-(5-chlorothiophen-2-yl)thiazol-2-yl (S)-benzy 
B49 5,6-dihydro-4H-cyclopentadthiazol-2-yl (S)-benzy 
BSO 4,5,6,7-tetrahydrobenzodthiazol-2-yl (S)-benzy 

0346. The compounds of this embodiment can be prepared 
according to the procedure outlined above in Scheme I and 
described in Example 1 by substituting the appropriate Boc 
B-amino acid for (S)-(2-tert-butoxycarbonylamino)-3-phe 
nylpropionic acid in step (d). 
0347 The following are non-limiting examples of com 
pounds according to this embodiment. 

O N 

\/ HN O 
HO1 SN 

H 
s' N O /CH3 

w Yei, 

{1-1-(4-Ethylthiazol-2-yl)-(S)-2-(4-sulfoaminophe 
nyl)ethylcarbamoyl-(S)-2-phenylethylmethyl car 

bamic acid tert-butyl ester 

(0348 HNMR (300 MHz, MeOH-d) 88.36 (d. J=8.1 Hz, 
1H), 7.04-7.22 (m, 9H), 5.45 (s, 1H), 3.01-3.26 (m, 2H), 
2.60-2.88 (m, 4H), 2.33 (s.3H), 1.30 (s, 9H). 
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-continued 

O 

Br 

HN O 
ON 

r CH3 
HC CH 

Reagents and conditions; (b) 48% HBr, THF: 0°C., 1.5 hr. 

O 

Br 

HN O 

ON - 

Sk" 
H3C CH3 

7 

N 

O 
ON O CH3 

HN 

--- 
H CH3 

8 

Reagents and conditions; (c)(i) thiobenzamide, CH3CN; reflux, 2 hr. 
(ii) Boc-Phe, HOBt, DIPEA, DMF; rt, 18 hr. 

N 

HN O 
ON O CH3 

ls 1. CH3 
H CH3 

8 

Feb. 19, 2015 

-continued S 

X-K ) N 
O O 

\/ HN O 
e1 in O CH3 

H ls GE) NH N rts 
H CH 

9 

Reagents and conditions; (d) (i) H2:PdC, MeOH; SO3-pyridine, NH4OH; rt, 12 hr. 

Example 2 

4-(S)-2-(S)-2-(tert-Butoxycarbonylamino)-3-phe 
nylpropanamido-2-(2-phenylthiazol-4-yl)phenylsul 

famic acid (9) 

Preparation of (S)-3-diazo-1-(4-nitrobenzyl)-2-oxo 
propyl-carbamic acid tert-butyl ester (6) 

0352 To a 0° C. solution of 2-(S)-tert-butoxycarbony 
lamino-3-(4-nitrophenyl)-propionic acid (1.20 g, 4.0 mmol) 
in THF (20 mL) is added dropwise triethylamine (0.61 mL, 
4.4 mmol) followed by iso-butyl chloroformate (0.57 mL, 4.4 
mmol). The reaction mixture is stirred at 0°C. for 20 minutes 
and filtered. The filtrate is treated with an ether solution of 
diazomethane (~ 16 mmol) at 0°C. The reaction mixture is 
stirred at room temperature for 3 hours then concentrated in 
vacuo. The resulting residue is dissolved in EtOAc and 
washed successively with water and brine, dried (Na2SO), 
filtered and concentrated. The residue is purified over silica 
(hexane/EtOAc 2: 1) to afford 1.1 g (82% yield) of the desired 
product as a slightly yellow solid. "H NMR (300 MHz, 
CDC1,) 88.16 (d. J=8.7 Hz, 2H), 7.39 (d, J=8.7 Hz, 2H), 5.39 
(s, 1H), 5.16 (d. J=6.3 Hz, 1H), 4.49 (s.1H), 3.25 (dd, J=13.8 
and 6.6, 1H), 3.06 (dd, J=13.5 and 6.9 HZ, 1H), 1.41 (s, 9H). 

Preparation of (S)-tert-butyl 4-bromo-1-(4-nitrophe 
nyl)-3-oxobutan-2-ylcarbamate (7) 

0353. To a 0° C. solution of (S)3-diazo-1-(4-nitroben 
Zyl)-2-oxo-propyl-carbamic acid tert-butyl ester, 6, (0.350g, 
1.04 mmol) in THF (5 mL) is added dropwise 48% aq. HBr 
(0.14 mL, 1.25 mmol). The reaction mixture is stirred at 0°C. 
for 1.5 hours then the reaction is quenched at 0°C. with sat. 
NaCO. The mixture is extracted with EtOAc (3x25 mL)and 
the combined organic extracts are washed with brine, dried 
(NaSO), filtered and concentrated to obtain 0.400 g of the 
product which is used in the next step without further purifi 
cation. "H NMR (300 MHz, CDC1) & 8.20 (d. J=8.4 Hz, 2H), 
7.39 (d. J=8.4 Hz, 2H), 5.06 (d. J–7.8 Hz, 1H), 4.80 (q, J–6.3 
HZ, 1H), 4.04 (s. 2H), 1.42 (s.9H). 

Preparation of tert-butyl (S)-1-(S)-2-(4-nitrophenyl)- 
1-(2-phenylthiazole-4-yl)ethylamino-1-oxo-3-phe 

nylpropan-2-ylcarbamate (8) 
0354) A mixture of thiobenzamide (0.117 g., 0.85 mmol) 
and (S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2- 
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ylcarbamate, 7, (0.300 g, 0.77 mmol) in CHCN (4 mL) is 
refluxed 2 hours. The reaction mixture is cooled to room 
temperature and diethyl ether is added to precipitate the inter 
mediate 2-(nitrophenyl)-(S)-1-(4-phenylthiazol-2-yl)ethy 
lamine which is isolated by filtration as the hydrobromide 
salt. The hydrobromide salt is dissolved in DMF (3 mL) 
together with diisoproylethylamine (0.42 mL, 2.31 mmol), 
1-hydroxybenzotriazole (0.118 g. 0.79 mmol) and (S)-(2- 
tert-butoxycarbonylamino)-3-phenylpropionic acid (0.212g, 
0.80 mmol). The mixture is stirred at 0°C. for 30 minutes then 
at room temperature overnight. The reaction mixture is 
diluted with water and extracted with EtOAc. The combined 
organic phase is washed with 1 Naqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford 0.395 g (90% yield) of the 
desired product which is used without further purification. 
LC/MS ESI+573 (M+1). 

Preparation of 4-(S)-2-(S)-2-(tert-butoxycarbonyl)- 
3-phenylpropaneamido-2-(2-phenylthiazole-4-yl) 

phenylsulfamic acid (9) 
0355 tert-butyl (S)-1-(S)-2-(4-nitrophenyl)-1-(2-phe 
nylthiazole-4-yl)ethylamino-1-oxo-3-phenylpropan-2-ylcar 
bamate, 8, (0.360 g) is dissolved in MeOH (4 mL). A catalytic 
amount of Pd/C (10% w/w) is added and the mixture is stirred 
under a hydrogen atmosphere 12 hours. The reaction mixture 
is filtered through a bed of CELITETM and the solvent is 
removed under reduced pressure. The crude product is dis 
solved in pyridine (12 mL) and treated with SO-pyridine 
(0.296 g). The reaction is stirred at room temperature for 5 
minutes after which a 7% solution of NH-OH (10 mL) is 
added. The mixture is then concentrated and the resulting 
residue is purified by reverse phase chromatography to afford 
0.050 g of the desired product as the ammonium salt. "H 
NMR (300 MHz, MeOH-d) & 8.20 (d. J=8.1 Hz, 1H), 7.96 
7.99 (m, 2H), 7.48-7.52 (m, 3H), 7.00-7.23 (m, 7H), 6.89 (s. 
1H), 5.28 (q, J–7.5 Hz, 1H), 4.33 (t, J=6.6 Hz, 1H), 3.09-3.26 
(m. 2H), 3.34 (dd, J=13.2 and 8.4 Hz, 1H), 2.82 (dd, J=13.2 
and 8.4 Hz, 1H), 1.38 (s.9H). 
0356. The first aspect of Category II of the present disclo 
sure relates to compounds wherein R is a substituted or 
unsubstituted thiazol-4-yl unit having the formula: 

S 

X-R' 
N 

O O 

\? N CR5aRSb HO1 NN H1 C( kn -CH3 
to 

H O H 

one embodiment of which relates to inhibitors having the 
formula: 

y \ { 
V/ R5a O 
-Sn -N ls -CH3 HO H O 

H O H 
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wherein R units are thiazol-4-yl units, that when substituted, 
are substituted with R units. R and R units are further 
described in Table IV 

TABLE IV 

No. R R5a 

D76 thiazol-4-yl (S)-benzy 
D77 2-methylthiazol-4-yl (S)-benzy 
D78 2-ethylthiazol-4-yl (S)-benzy 
D79 2-propylthiazol-4-yl (S)-benzy 
D80 2-iso-propylthiazol-4-yl (S)-benzy 
D81 2-cyclopropylthiazol-4-yl (S)-benzy 
D82 2-butylthiazol-4-y (S)-benzy 
D83 2-tert-butylthiazol-4-yl (S)-benzy 
D84 2-cyclohexylthiazol-4-yl (S)-benzy 
D85 2-(2,2,2-trifluoroethyl)thiazol-4-yl (S)-benzy 
D86 2-(3,3,3-trifluoropropyl)thiazol-4-yl (S)-benzy 
D87 2-(2,2-difluorocyclopropyl)thiazol-4-yl (S)-benzy 
D88 2-phenylthiazol-4-yl (S)-benzy 
D89 2-(4-chlorophenyl)thiazol-4-yl (S)-benzy 
D90 2-(3,4-dimethylphenyl)thiazol-4-yl (S)-benzy 
D91 2-(thiophen-2-yl)thiazol-4-yl (S)-benzy 
D92 2-(thiophen-3-yl)thiazol-4-yl (S)-benzy 
D93 2-(3-chlorothiophen-2-yl)thiazol-4-yl (S)-benzy 
D94 2-(3-methylthiophen-2-yl)thiazol-4-yl (S)-benzy 
D95 2-(2-methylthiazol-4-yl)thiazol-4-yl (S)-benzy 
D96 2-(furan-2-yl)thiazol-4-yl (S)-benzy 
D97 2-(pyrazin-2-yl)thiazol-4-yl (S)-benzy 
D98 2-(2-methyl)pyridin-5-yl)thiazol-4-yl (S)-benzy 
D99 2-(4-chlorobenzenesulfonylmethyl)thiazol-4-yl (S)-benzy 
D100 2-(tert-butylsulfonylmethyl)thiazol-4-yl (S)-benzy 

0357 The compounds encompassed within the second 
aspect of Category II of the present disclosure can be prepared 
by the procedure outlined in Scheme III and described in 
Example 3 herein below. 

Scheme III 

O 

Br 

HN O 

orn- NY 
"Sk" Hd CH 

7 

SX / 
N 

HN O 
ON O 

ls CH3 N o1 
H 

12 

Reagents and conditions: (a)(i) propanethioamide, CH3CN; reflux, 2 hr. 
(ii) Boc-Phe, HOBt, DIPEA, DMF; rt, 18 hr. 
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-continued 

N 

HN O 
ON O Hos 

l CH3 N o1 
H 

12 

SX / 
N 

O O 

\/ HN O 
HO1 n N O 

13 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH; rt, 18 hr. 

Example 3 

4-(S)-2-(S)-2-(Methoxycarbonylamino)-3-phenyl 
propanamido-2-(2-ethylthiazol-4-yl) 

ethylphenylsulfamic acid (13) 
Preparation of methyl(S)-1-(S)-1-(2-ethylthiazole-4- 
yl)-2-(4-nitrophenyl)-ethylamino-1-oxo-3-phenyl 

propane-2-ylcarbamate (12) 
0358. A mixture of propanethioamide (69 mg, 0.78 mmol) 
and (S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2- 
ylcarbamate, 7, (0.300 g, 0.77 mmol) in CHCN (4 mL) is 
refluxed for 2 hours. The reaction mixture is cooled to room 
temperature and diethyl ether is added to precipitate the inter 
mediate 2-(nitrophenyl)-(S)-1-(4-ethylthiazol-2-yl)ethy 
lamine which is isolated by filtration as the hydrobromide 
salt. The hydrobromide salt is dissolved in DMF (8 mL) 
together with diisoproylethylamine (0.38 mL, 2.13 mmol), 
1-hydroxybenzotriazole (107 mg, 0.71 mmol) and (S)-(2- 
methoxycarbonylamino)-3-phenylpropionic acid (175 mg. 
0.78 mmol). The mixture is stirred at 0°C. for 30 minutes then 
at room temperature overnight. The reaction mixture is 
diluted with water and extracted with EtOAc. The combined 
organic phase is washed with 1 Naqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford 0.300 g (81% yield) of the 
desired product which is used without further purification. 
LC/MS ESI+MS 483 (M+1). 
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Preparation of 4-((S)-2-((S)-2-(methoxycarbony 
lamino)-3-phenylpropanamido)-2-(2-ethylthiazol-4- 
yl)ethyl)phenylsulfamic acid ammonium salt (13) 

0359 tert-Butyl (S)-1-(S)-2-(4-nitrophenyl)-1-(2-eth 
ylthiazole-4-yl)ethylamino-1-oxo-3-phenylpropan-2-ylcar 
bamate, 12, (0.300 g) is dissolved in MeOH (4 mL). A cata 
lytic amount of Pd/C (10% w/w) is added and the mixture is 
stirred under a hydrogen atmosphere 18 hours. The reaction 
mixture is filtered through a bed of CELITETM and the solvent 
is removed under reduced pressure. The crude product is 
dissolved in pyridine (12 mL) and treated with SO-pyridine 
(223 mg, 1.40 mmol). The reaction is stirred at room tem 
perature for 5 minutes after which a 7% solution of NHOH 
(12 mL) is added. The mixture is then concentrated and the 
resulting residue is purified by reverse phase chromatography 
to afford 25 mg of the desired product as the ammonium salt. 
0360 "H NMR (300 MHz, MeOH-d) & 7. 14-7.24 (m, 
6H), 6.97-7.0 (m, 4H), 6.62 (s, 1H), 5.10-5.30 (m, 1H), 4.36 
(t, J–7.2 Hz, 1H), 3.63 (s, 3H), 3.14 (dd, J=13.5 and 6.3 Hz, 
1H), 2.93-3.07 (m, 5H), 2.81 (dd, J=13.5 and 6.3 HZ, 1H), 
1.39 (t, J=7.8 Hz, 3H). 
0361. In another iteration of the process of the present 
disclosure, compound 13, as well as the other analogs which 
comprise the present disclosure, can be isolated as the free 
acid by adapting the procedure described herein below. 

N 

HN O 
ON O 

ls CH3 
N o1 
H 

12 

SX / 
N 

HN O 
HN O 

ls CH3 N o1 
H 

12a 

Reagents and conditions: (a) H2:PdC, MeOH: rt, 40 hr. 



US 2015/0050277 A1 
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SX / 
N 

HN O 
HN O 

N 
H 

12a 

- - CH3 O 

S 

X 
O O N 

\/ HN 
HO1 NN 

O 
O 

H ls CH3 
N o1 
H 

13 

Reagents and conditions; (b) SO3-pyridine, CH3CN; heat, 45 min. 

Example 4 

4-((S)-2-((S)-2-(Methoxycarbonylamino)-3-phenyl 
propanamido)-2-(2-ethylthiazol-4-yl)ethyl)phenyl 

sulfamic acid Free Acid Form(13) 

Preparation of {1-2-(S)-(4-(S)-aminophenyl)-1-(2- 
ethylthiazol-4-yl)ethyl-carbamoyl-2-phenylethyl 

carbamic acid methyl ester (12a) 
0362 A Parr hydrogenation vessel is charged with tert 
butyl (S)-1-(S)-2-(4-nitrophenyl)-1-(2-ethylthiazole-4-yl) 
ethylamino-1-oxo-3-phenylpropan-2-ylcarbamate, 12, 
(18.05 g, 37.4 mmol. 1.0 eq) and Pd/C (10% Pd on C, 50% 
wet, Degussa-type E101 NE/W. 2.68 g. 15 wt %) as solids. 
MeOH (270 mL, 15 mL/g) is added to provide a suspension. 
The vessel is put on a Parr hydrogenation apparatus. The 
vessel is submitted to a fill/vacuum evacuate process with N 
(3x20 psi) to inert, followed by the same procedure with H. 
(3x40 psi). The vessel is filled with Hand the vessel is shaken 
under 40 psi H for ~40 hr. The vessel is evacuated and the 
atmosphere is purged with N (5x20 psi). Analiquotis filtered 
and analyzed by HPLC to insure complete conversion. The 
Suspension is filtered through a pad of celite to remove the 
catalyst, and the homogeneous yellow filtrate is concentrated 
by rotary evaporation to afford 16.06 g (95% yield) of the 
desired product as a tan solid, which is used without further 
purification. 
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Preparation of 4-((S)-2-((S)-2-(methoxycarbonyl)-3- 
phenylpropanamido)-2-(2-ethylthiazol-4-yl)ethyl) 

phenylsulfamic acid (13) 

0363 A 100 mL RBF is charged with 1-2-(S)-(4-(S)- 
aminophenyl)-1-(2-ethylthiazol-4-yl)ethyl-carbamoyl-2- 
phenylethyl-carbamic acid methyl ester, 12a, (10.36 g. 22.9 
mmol. 1.0 eq) prepared in the step described herein above. 
Acetonitrile (50 mL, 5 mL/g) is added and the yellow suspen 
sion is stirred at room temperature. A second 3-necked 500 
mL RBF is charged with SOspyr (5.13 g, 32.2 mmol. 1.4 eq.) 
and acetonitrile (50 mL 5 mL/g) and the white suspension is 
stirred at room temperature. Both Suspensions are gently 
heated until the reaction solution containing 1-2-(S)-(4-(S)- 
aminophenyl)-1-(2-ethylthiazol-4-yl)ethyl-carbamoyl-2- 
phenylethyl-carbamic acid methyl ester becomes red-or 
ange in color (typically for this example about 44°C.). This 
Substrate containing Solution is poured in one portion into the 
stirring Suspension of SO. pyrat 35°C. The resulting opaque 
mixture (39°C.) is stirred vigorously while allowed to slowly 
cool to room temperature. After stirring for 45 min, the reac 
tion is determined to becomplete by HPLC. HO (200 mL. 20 
mL/g) is added to the orange Suspension to provide a yellow 
orange homogeneous Solution having a pH of approximately 
2.4. Concentrated HPO, is added slowly over 12 minutes to 
lower the pH to approximately 1.4. During this pH adjust 
ment, an off-white precipitate is formed and the solution is 
stirred at room temperature for 1 hr. The suspension is filtered 
and the filter cake is washed with the filtrate. The filter cake is 
air-dried on the filter overnight to afford 10.89 g (89% yield) 
of the desired product as a tan Solid. 
0364 The following are further non-limiting examples of 
the second aspect of Category II of the present disclosure. 

S 

X 
V/ N 

Ho-SN HN O O 

4-(S)-2-(S)-2-(Methoxycarbonylamino)-3-phenyl 
propanamido-2-(2-methylthiazol-4-yl) 

ethylphenylsulfamic acid 

0365 HNMR (300 MHz, MeOH-d) 88.15 (d. J=8.4 Hz, 
1H), 7.16-7.25 (m, 5H), 6.97-7.10 (m, 4H), 6.61 (s, 1H), 
5.00-5.24 (m, 1H), 4.36 (t, J–7.2 Hz, 1H), 3.64 (s. 2H), 
3.11-3.19 (s, 1H), 2.92-3.04 (s. 2H), 2.81 (dd, J=13.5 and 8.1 
HZ, 1H), 2.75 (s.3H). 
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0380. The compounds encompassed within Category III 
of the present disclosure can be prepared by the procedure 
outlined in Scheme IV and described in Example 5 herein 
below. 

Scheme IW 

or 
ON 

14 

Reagents and conditions: (a) Ac-Phe, EDCL, HOBt, DDPEA, DMF; rt, 18 hr. 

or 
14 

Y / s 

W HN O 
Ho1 N O N 

15 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 
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Example 5 

4-(S)-2-(S)-2-Acetamido-3-phenylpropanamido)-2- 
(4-ethylthiazol-2-yl)ethylphenylsulfamic acid (15) 

Preparation of (S)-2-acetamido-N-(S)-1-(4-eth 
ylthiazol-2-yl)-2-(4-nitrophenyl)-ethyl-3-phenylpro 

panamide (14) 

0381 To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethyl amine hydrobromide, 3, (0.343 g, 0.957 
mmol), N-acetyl-L-phenylalanine (0.218 g), 1-hydroxyben 
Zotriazole (HOBt) (0.161 g), diisopropyl-ethylamine (0.26 
g), in DMF (10 mL) at 0°, is added 1-(3-dimethylaminopro 
pyl)-3-ethylcarbodiimide (EDCI) (0.201 g). The mixture is 
stirred at 0° C. for 30 minutes then at room temperature 
overnight. The reaction mixture is diluted with water and 
extracted with EtOAc. The combined organic phase is 
washed with 1 Naqueous HCl, 5% aqueous NaHCO, water 
and brine, and dried over NaSO. The solvent is removed in 
vacuo to afford 0.313 g (70% yield) of the desired product 
which is used without further purification. LC/MS ESI+4.67 
(M+1). 

Preparation of 4-((S)-2-((S)-2-acetamido-3-phenyl 
propanamido)-2-(4-ethylthiazol-2-yl)ethyl)phenyl 

sulfamic acid (15) 

0382 (S)-2-Acetamido-N-(S)-1-(4-ethylthiazol-2-yl)- 
2-(4-nitrophenyl)ethyl-3-phenylpropanamide, 14, (0.313 g) 
is dissolved in MeCH (4 mL). A catalytic amount of Pd/C 
(10% w/w) is added and the mixture is stirred under a hydro 
gen atmosphere 2 hours. The reaction mixture is filtered 
through a bed of CELITETM and the solvent is removed under 
reduced pressure. The crude product is dissolved in pyridine 
(12 mL) and treated with SO-pyridine (0.320 g). The reac 
tion is stirred at room temperature for 5 minutes after which a 
7% solution of NH-OH (30 mL) is added. The mixture is then 
concentrated and the resulting residue is purified by reverse 
phase chromatography to afford 0.215 g of the desired prod 
uct as the ammonium salt. H NMR (CDOD): 8 7.23-6.98 
(m. 10H), 5.37 (t, 1H), 4.64 (t, 1H, J=6.3 Hz), 3.26-2.74 (m, 
6H), 1.91 (s.3H), 1.29 (t, 3H, J=7.5 Hz). 
0383. The following are further non-limiting examples of 
compounds encompassed within 
0384 Category III of the present disclosure. 

S. 
N 

O O 

\/ HN O 
HO1 SN O 

N CH3 





US 2015/0050277 A1 

-continued 

S Y / S. 
N CricO ON O CH3 

HC l 
N O CH3 
H 

CH 

16 

S Y / S. 
N 

O O 

\/ HN O 
HO1 NN O CH 

H 

H3C ls 
N O CH 
H CH 

CH3 

17 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH, rt, 2 hr. 

Example 6 

4-(S)-2-(S)-2-(tert-Butoxycarbonylamino)-3-meth 
ylbutanamido-2-(4-ethylthiazol-2-yl) 

ethylphenylsulfamic acid (17) 

Preparation of tert-butyl (S)-1-(S)-(4-ethylthiazol-2- 
yl)-2-(4-nitrophenyl)ethylamino-3-methyl-1-oxobu 

tan-2-ylcarbamate (16) 
0389. To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethyl amine hydrobromide, 3, (0.200 g, 0.558 
mmol), (S)-(2-tert-butoxycarbonylamino)-3-methylbutyric 
acid (0.133 g) and 1-hydroxybenzo-triazole (HOBt) (0.094 g) 
in DMF (5 mL) at 0°, is added 1-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide (EDCI) (0.118 g) followed by diisopro 
pylamine (0.151 g). The mixture is stirred at 0°C. for 30 
minutes then at room temperature overnight. The reaction 
mixture is diluted with water and extracted with EtOAc. The 
combined organic phase is washed with 1 Naqueous HCl, 5% 
aqueous NaHCO, water and brine, and dried over NaSO. 
The solvent is removed in vacuo to afford 0.219 g (82% yield) 
of the desired product which is used without further purifica 
tion. LC/MS ESI+477 (M+1). 

Preparation of 4-(S)-2-(S)-2-(tert-butoxycarbony 
lamino)-3-methylbutanamido-2-(4-ethylthiazol-2- 

yl)ethylphenylsulfamic acid (17) 
0390 tert-Butyl (S)-1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethylamino-3-methyl-1-oxobutan-2-ylcarbam 
ate, 16, (0.219 g) is dissolved in MeCH (4 mL). A catalytic 
amount of Pd/C (10% w/w) is added and the mixture is stirred 
under a hydrogen atmosphere 2 hours. The reaction mixture is 
filtered through a bed of CELITETM and the solvent is 
removed under reduced pressure. The crude product is dis 
solved in pyridine (5 mL) and treated with SO-pyridine 
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(0.146 g). The reaction is stirred at room temperature for 5 
minutes after which a 7% solution of NH-OH (30 mL) is 
added. The mixture is then concentrated and the resulting 
residue is purified by reverse phase chromatography to afford 
0.148 g of the desired product as the ammonium salt. "H 
NMR (CDOD): 8 7.08 (s, 4H), 7.02 (s, 1H), 5.43 (s, 1H), 
3.85 (s, 1H), 3.28-2.77 (m, 4H), 1.94 (s, 1H), 1.46 (s, 9H), 
1.29 (s.3H, J=7.3 Hz), 0.83 (s, 6H). 
0391 The following are further non-limiting examples of 
the second aspect of Category IV of the present disclosure. 

Y-N 
O. O N 

\/ HN O 
HO1 NN O CH3 

N O CH3 
H CH 

(S)-4-2-[2-(tert-Butoxycarbonyl)acetamide-2-(4- 
ethylthiazol-2-yl)ethylphenylsulfamic acid 

0392 H NMR (CDOD): 8 7.09-6.91 (m, 5H), 5.30 (t, 
1H, J=8.4 Hz), 3.60-2.64 (m, 6H), 1.34 (s, 9H), 1.16 (t, 3H, 
J=7.5 Hz). 

Y-N S. 
N 

O O 

\/ HN O 
HO1 SN O CH 

4-(S)-2-(S)-2-(tert-Butoxycarbonylamino)-4-meth 
ylpentanamido-2-(4-ethylthiazol-2-yl) 

ethylphenylsulfamic acid 

0393 "H NMR (CDOD) & 7. 19-7.00 (m, 4H), 5.50-5.40 
(m. 1H), 4.13-4.06 (m, 1H), 3.32 (1H, A of ABX, J–7.5, 18 
Hz), 3.12(1H, B of ABX, J=8.1, 13.8 Hz), 2.79 (q, 2H, J=7.8, 
14.7 Hz), 1.70-1.55 (m, 1H), 1.46 (s, 9H), 1.33 (t, 3H, J=2.7 
Hz), 0.92 (q, 6H, J–6, 10.8 Hz). 

S 

$1 N Y-O 
O O 

\/ HN 
HO1 SN O CH3 

O 

----, 
H CH3 
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TABLE VIII-continued -continued 

S y { y 
S. 
N 

HN O -- 

ON Y 
O 

No. R 

H2S1 4-phenylthiazol-2-yl 
H2S2 4-(4-chlorophenyl)thiazol-2-yl 
H2S3 4-(3,4-dimethylphenyl)thiazol-2-yl 
H2S4 4-methyl-5-phenylthiazol-2-yl 
H255 4-(thiophen-2-yl)thiazol-2-yl 

H257 4-methylthiazol-4-yl 

H259 4-cyclopropylthiazol-4-yl 
H26O 4-tert-butylthiazol-4-yl 
H261 4-cyclohexylthiazol-4-yl 
H262 4-(2,2,2-trifluoroethyl)thiazol-4-yl 
H263 4-(3,3,3-trifluoropropyl)thiazol-4-yl 
H264 4-(2,2-difluorocyclopropyl)thiazol-4-yl 
H26S 4,5-dimethylthiazol-4-yl 
H266 4-methyl-5-ethylthiazol-4-yl 
H267 4-phenylthiazol-4-yl 
H268 4-(4-chlorophenyl)thiazol-4-yl 
H269 4-(3,4-dimethylphenyl)thiazol-4-yl 
H270 4-methyl-5-phenylthiazol-4-yl 
H271 4-(thiophen-2-yl)thiazol-4-yl 

18 

O O 
V/ 

I ) ( ) 

19 

Reagents and conditions; (b)(i) H2:PdC, MeOH: reflux 
(ii) SO3-pyridine, NH4OH:rt, 12 hr. 

0403. The compounds encompassed within Category IV 
of the present disclosure can be prepared by the procedure 
outlined in VI and described in Example 7 herein below. Example 7 

1-(S)-(Phenylthiazol-2-yl)-2-(4-sulfoaminophenyl) 
Scheme VI ethyl-carbamic acid tert-butyl ester (19) 

Preparation of 2-(4-nitrophenyl)-1-(S)-(4-phenylthi 
azol-2-yl)ethyl-carbamic acid tert-butyl ester (18) 

O 0404 A mixture of 2-(4-nitrophenyl)-1-(S)-thiocarbam 
ON Y -- oylethyl-carbamic acid tert-butyl ester, 2, (0.343 g, 1.05 

mmol), 2-bromoacetophenone (0.231 g, 1.15 mmol), in 
O CH3 CHCN (5 mL) is refluxed 1.5 hour. The solvent is removed 
SK under reduced pressure and the residue re-dissolved in 
Hd CH CHCl then pyridine (0.24 mL, 3.0 mmol) and BocO (0.24 

mL, 1.1 mmol) are added. The reaction is stirred for 2 hours 
2 and diethyl ether is added to the solution and the precipitate 
O which forms is removed by filtration. The organic layer is 

Br dried (NaSO), filtered, and concentrated to a residue which 
is purified over silica to afford 0.176 g (39%) of the desired 
product ESI+MS 426 (M+1). 

Preparation of 1-(S)-(phenylthiazol-2-yl)-2-(4-sul 
S Y-K) foaminophenyl)ethyl-carbamic acid tert-butyl ester (19) 
S. 

N 04.05 2-(4-nitrophenyl)-1-(S)-(4-phenylthiazol-2-yl) 
ethyl-carbamic acidtert-butyl ester, 18, (0.176g, 0.41 mmol) 

ON HN O is dissolved in MeCH (4 mL). A catalytic amount of Pd/C 
2 n (10% w/w) is added and the mixture is stirred under a hydro 

O CH gen atmosphere 12 hours. The reaction mixture is filtered 
3 through a bed of CELITETM and the solvent is removed under 

CH reduced pressure. The crude product is dissolved in pyridine 
(12 mL) and treated with SO-pyridine (0.195 g, 1.23 mmol). 

18 The reaction is stirred at room temperature for 5 minutes after 
Reagents and conditions: (a)(i) CH3CN; reflux, 1.5 hr. which a 7% solution of NH-OH (10 mL) is added. The mix 
(ii) BocO, pyridine, CH2Cl2; rt, 2 hr. ture is then concentrated and the resulting residue is purified 

by reverse phase chromatography to afford 0.080 g of the 
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TABLE IX-continued 

No. L RI R2 R3 

309 –C(O)CH- 4-hydroxyphenyl H2CH - 
310 –C(O)CH2— 2-methoxyphenyl H2CH - 
311 –C(O)CH2— 3-methoxyphenyl HCH - 
312 –C(O)CH2— 4-methoxyphenyl H2CH - 
313 –C(O)CH2— 2,3-dimethoxyphenyl H2CH - 
314 –C(O)CH2— 3,4-dimethoxyphenyl H2CH - 
315 –C(O)CH- 3,5-dimethoxyphenyl HCH - 

phenyl 
2-fluorophenyl 
3-fluorophenyl 
4-fluorophenyl 
2,3-difluorophenyl 
3,4-difluorophenyl 
3,5-difluorophenyl 
2-chlorophenyl 
3-chlorophenyl 
4-chlorophenyl 
2,3-dichlorophenyl 
3,4-dichlorophenyl 
3,5-dichlorophenyl 
2-hydroxyphenyl 
3-hydroxyphenyl 
4-hydroxyphenyl 
2-methoxyphenyl 
3-methoxyphenyl 
4-methoxyphenyl 
2,3-dimethoxyphenyl 
3,4-dimethoxyphenyl 
3,5-dimethoxyphenyl 

3-methoxyphenyl 
4-methoxyphenyl 
2,3-dimethoxyphenyl 
3,4-dimethoxyphenyl 
3,5-dimethoxyphenyl 

338 –C(O)CH2CH2— phenyl H2CH - 
339 –C(O)CH2CH2— 2-fluorophenyl HCH - 
340 –C(O)CH2CH2— 3-fluorophenyl H2CH - 
341 –C(O)CH2CH2— 4-fluorophenyl H2CH - 
342 –C(O)CH2CH2— 2,3-difluorophenyl H2CH - 
343 –C(O)CH2CH2— 3,4-difluorophenyl H2CH - 
344 –C(O)CH2CH2— 3,5-difluorophenyl H2CH - 
345 –C(O)CH2CH2— 2-chlorophenyl H2CH - 
346 –C(O)CH2CH2— 3-chlorophenyl H2CH - 
347 –C(O)CH2CH2— 4-chlorophenyl H2CH - 
348 –C(O)CH2CH2— 2,3-dichlorophenyl H2CH - 
349 –C(O)CH2CH2— 3,4-dichlorophenyl H2CH - 
350 –C(O)CH2CH2— 3,5-dichlorophenyl H2CH - 
351 –C(O)CH2CH2— 2-hydroxyphenyl H2CH - 
352 –C(O)CH2CH2— 3-hydroxyphenyl H2CH - 
353 –C(O)CH2CH2— 4-hydroxyphenyl H2CH - 
354 –C(O)CH-CH2— 2-methoxyphenyl HCH - 

3 

3 

3 

3 

3 

0437. The compounds encompassed within the first aspect 
of Category V of the present disclosure can be prepared by the 
procedure outlined in Scheme VII and described in Example 
8 herein below. 

Scheme VII 

ON 
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-continued 

y / 
N 

HN O 
ON 

Reagents and conditions: (a) CHCO2H, EDCL, HOBt, DIPEA, DMF; rt, 18 hr. 

Example 8 

{4-2-(S)-(4-Ethylthiazol-2-yl)-2-(2-phenylacetyla 
mido)ethylphenylsulfamic acid (21) 

Preparation of N-1-(4-ethylthiazol-2-yl)-2-(4-nitro 
phenyl)ethyl-2-phenyl-acetamide (20) 

0438 To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethylamine hydrobromide, 3, (0.393 g, 1.1 mmol), 
phenylacetic acid (0.190 g, 1.4 mmol) and 1-hydroxybenzo 
triazole (HOBt) (0.094g, 0.70 mmol) in DMF (10 mL) at 0°, 
is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
(EDCI) (0.268 g, 1.4 mmol) followed by triethylamine (0.60 
mL, 4.2 mmol). The mixture is stirred at 0°C. for 30 minutes 
then at room temperature overnight. The reaction mixture is 
diluted with water and extracted with EtOAc. The combined 
organic phase is washed with 1 Naqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford 0.260 g (60% yield) of the 
desired product which is used without further purification. 
ESI+MS 396 (M+1). 

Preparation of 4-2-(S)-(4-ethylthiazol-2-yl)-2-(2- 
phenylacetylamido)ethyl-phenyl)sulfamic acid (21) 

0439 N-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl 
2-phenyl-acetamide, 20, (0.260 g) is dissolved in MeOH (4 
mL). A catalytic amount of Pd/C (10% w/w) is added and the 
mixture is stirred under a hydrogen atmosphere 18 hours. The 
reaction mixture is filtered through a bed of CELITETM and 
the solvent is removed under reduced pressure. The crude 
product is dissolved in pyridine (12 mL) and treated with 
SO-pyridine (0.177 g, 1.23). The reaction is stirred at room 
temperature for 5 minutes after which a 7% solution of 
NH-OH (10 mL) is added. The mixture is then concentrated 
and the resulting residue is purified by reverse phase chroma 
tography to afford 0.136 g of the desired product as the 
ammonium salt. 'HNMR (CDOD) 88.60 (d. 1H, J–8.1 Hz), 
7.33-7.23 (m, 3H), 7.16-7.00 (m, 6H), 5.44-5.41 (m, 1H), 
3.28 (1H, A of ABX, obscured by solvent), 3.03 (1H, B of 
ABX, J=14.1, 9.6 Hz), 2.80 (q, 2H, J=10.5, 7.8 Hz) 1.31 (t, 
3H, J=4.6 Hz). 
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-continued 
S NH2 

-- 

2 S 

/ N 
NHHBr 

ON 

22 

Reagents and conditions: (a) CH3CN; reflux 5 hr. 

NH2-HBr 
ON 

22 

/ N 
HN O 

ON 

C 

23 

Reagents and conditions; (b) (3-CI)CHCO2H, EDCL, HOBt, DDPEA, DMF; rt, 18 hr. 

S S 

CX-O / N 
HN O Her 

ON 

C 

23 
S S 

X-O 
O O or V/ 

Ho-1N HN O 

C 

H 

24 

Reagents and conditions; (c) (i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH, rt, 18 hr. 

Feb. 19, 2015 

Example 9 

4-(S)-2-(2-(3-chlorophenyl)acetamido)-2-(2- 
(thiophen-2-yl)thiazol-4-yl)ethyl)phenylsulfamic 

acid (24) 

Preparation of (S)-2-(4-nitrophenyl)-1-(thiophen-2- 
yl)thiazol-4-yl)ethanamine hydrobromide salt (22) 

0466. A mixture of (S)-tert-butyl 4-bromo-1-(4-nitrophe 
nyl)-3-oxobutan-2-ylcarbamate, 7, (7.74 g. 20 mmol), and 
thiophen-2-carbothioic acid amide (3.14 g, 22 mmol) in 
CHCN (200 mL) is refluxed for 5 hours. The reaction mix 
ture is cooled to room temperature and diethyl ether (50 mL) 
is added to the solution. The precipitate which forms is col 
lected by filtration. The solid is dried under vacuum to afford 
7.14 g (87% yield) of the desired product. ESI+ MS 332 
(M+1) 

Preparation of 2-(3-chlorophenyl)-N-(S)-2-(4-nitro 
phenyl)-1-2-(thiophen-2-yl)thiazol-4-yl) 

ethyl)acetamide (23) 

0467 To a solution of 2-(4-nitrophenyl)-1-(2-thiophene2 
ylthiazol-4-yl)ethylamine, 22, (0.41 g, 1 mmol) 3-chlorophe 
nylacetic acid (0.170 g, 1 mmol) and 1-hydroxybenzotriazole 
(HOBt) (0.070 g., 0.50 mmol) in DMF (5 mL) at 0°C., is 
added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
(EDCI) (0.190 g, 1 mmol) followed by triethylamine (0.42 
mL, 3 mmol). The mixture is stirred at 0°C. for 30 minutes 
then at room temperature overnight. The reaction mixture is 
diluted with water and extracted with EtOAc. The combined 
organic phase is washed with 1 Naqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford 0.290 g (60% yield) of the 
desired product which is used without further purification. 
ESI-MS 482 (M-1). 

Preparation of 4-2-(3-chlorophenyl)acetylamino 
2-(2-thiophen-2-ylthiazol-4-yl)ethyl 

phenylsulfamic acid (24) 

0468. 2-(3-chlorophenyl)-N-(S)-2-(4-nitrophenyl)-1-(2- 
(thiophene2-yl)thiazol-4-yl)ethyl)acetamide, 23, (0.290 g) is 
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% 
wfw) is added and the mixture is stirred under a hydrogen 
atmosphere 18 hours. The reaction mixture is filtered through 
a bed of CELITETM and the solvent is removed under reduced 
pressure. The crude product is dissolved in pyridine (12 mL) 
and treated with SO-pyridine (0.157 g). The reaction is 
stirred at room temperature for 5 minutes after which a 7% 
solution of NH-OH is added. The mixture is then concen 
trated and the resulting residue is purified by reverse phase 
chromatography to afford 0.078 g of the desired product as 
the ammonium salt. H NMR (CDOD) & 7.61 (d. 1H, J=3.6 
Hz), 7.58 (d. 1H, J=5.1 Hz), 741-7.35 (m, 1H), 7.28-7.22 (m, 
2H), 7.18-6.98 (m, 6H), 5.33 (t, 1H, J=6.6 Hz), 3.70 (d. 2H, 
J=3.9 Hz), 3.23 (1H, A of ABX, J=6.6, 13.8 Hz), 3.07 (1H, B 
of ABX, J=8.1, 13.5 Hz). 
0469. The following are non-limiting examples of com 
pounds encompassed within the second aspect of Category V 
of the present disclosure. 
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(m. 1H), 4.31 (d. 1H, J=15.6 Hz), 3.91 (d. 1H, J=15.9 Hz), 
3.60-3.50 (m, 4H), 3.30-3.23 (m, 2H), 2.98 (1H, B of ABX, 
J=9.9, 13.8 Hz), 1.21 (t, 3H, J=6.9 Hz). 
0476. The third aspect of Category V of the present dis 
closure relates to compounds having the formula: 

wherein the linking unit L comprises a phenyl unit, said 
linking group having the formula: 

R" is hydrogen, R is phenyl, R is phenyl or substituted 
phenyland non-limiting examples of the units R. R. and R' 
are further exemplified herein below in Table XI. 

TABLE XI 

No. R2 R3 RSG 

K472 melny hydrogen phenyl 

K473 melny hydrogen 2-fluorophenyl 

K474 melny hydrogen 3-fluorophenyl 

K475 melny hydrogen 4-fluorophenyl 

K476 melny hydrogen 3,4-difluorophenyl 

K477 melny hydrogen 2-chlorophenyl 

K478 melny hydrogen 3-chlorophenyl 

K479 melny hydrogen 4-chlorophenyl 

K480 melny hydrogen 3,4-dichlorophenyl 

K481 melny hydrogen 2-methoxyphenyl 

K482 melny hydrogen 3-methoxyphenyl 

K483 melny hydrogen 4-methoxyphenyl 

K484 elny hydrogen phenyl 

K485 elny hydrogen 2-fluorophenyl 

K486 elny hydrogen 3-fluorophenyl 

K487 elny hydrogen 4-fluorophenyl 

K488 elny hydrogen 3,4-difluorophenyl 

K489 elny hydrogen 2-chlorophenyl 

K490 elny hydrogen 3-chlorophenyl 

K491 elny hydrogen 4-chlorophenyl 

K492 elny hydrogen 3,4-dichlorophenyl 

K493 elny hydrogen 2-methoxyphenyl 

K494 elny hydrogen 3-methoxyphenyl 

K49S elny hydrogen 4-methoxyphenyl 

0477 The compounds encompassed within the third 
aspect of Category V of the present disclosure can be prepared 
by the procedure outlined in Scheme IX and described in 
Example 10 herein below. 
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Scheme IX 

ON 

25 

Reagents and conditions: (a) diphenylpropionic acid, EDCL, HOBt, TEA, DMF; 
0° C. tort, 18 hr. 

or 
25 

Y / s 
O O 

\/ HN O 

Ho1 N CCC 
26 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH:rt, 18 hr. 

-e- 

N 

Example 10 

(S)-4-(2-(2,3-Diphenylpropanamido)-2-(4-ethylthi 
azol-2-yl)ethyl)-phenylsulfamic acid (26) 

Preparation of (S) N-1-(4-ethylthiazol-2-yl)-2-(4- 
nitrophenyl)ethyl-2,3-diphenyl-propanamide (25) 

0478. To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethylamine hydrobromide, 3, (0.95g, 2.65 mmol), 
diphenylpropionic acid (0.60g, 2.65 mmol) and 1-hydroxy 
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benzotriazole (HOBt) (0.180g, 1.33 mmol) in DMF (10 mL) 
at 0°, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodi 
imide (EDCI) (0.502 g, 2.62 mmol) followed by triethy 
lamine (1.1 mL, 7.95 mmol). The mixture is stirred at 0°C. for 
30 minutes then at room temperature overnight. The reaction 
mixture is diluted with water and extracted with EtOAc. The 
combined organic phase is washed with 1 Naqueous HCl, 5% 
aqueous NaHCO, water and brine, and dried over NaSO. 
The solvent is removed in vacuo to afford 0.903 g (70% yield) 
of the desired product which is used without further purifica 
tion. 

Preparation of (S)-4-(2-(2,3-diphenylpropanamido)- 
2-(4-ethylthiazol-2-yl)ethyl)phenylsulfamic acid (26) 

0479 (S) N-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl) 
ethyl-2,3-diphenyl-propanamide, 25, (0.903 g) is dissolved 
in MeOH (10 mL). A catalytic amount of Pd/C (10% w/w) is 
added and the mixture is stirred under a hydrogen atmosphere 
18 hours. The reaction mixture is filtered through a bed of 
CELITETM and the solvent is removed under reduced pres 
sure. The crude product is dissolved in pyridine (30 mL) and 
treated with SO-pyridine (0.621 g). The reaction is stirred at 
room temperature for 5 minutes after which a 7% solution of 
NH-OH is added. The mixture is then concentrated and the 
resulting residue is purified by reverse phase chromatography 
to afford 0.415 g of the desired product as the ammonium salt. 
H NMR (CDOD) & 8.59-8.52 (m, 1H), 737-7.04 (m, 9H), 
6.97-6.93 (m. 1H), 6.89-6.85 (m, 2H), 5.36-5.32 (m. 1H), 
3.91-3.83 (m, 1H), 3.29 (1H, A of ABX, obscured by solvent), 
3.15 (1H, B of ABX, J=5.4, 33.8 Hz), 2.99-2.88 (m, 2H), 
2.81-2.69 (m, 2H), 1.32-1.25 (m, 3H). 
0480. The precursors of many of the Z units which com 
prise the third aspect of Category V are not readily available. 
The following procedure illustrates an example of the proce 
dure which can be used to provide different Runits accord 
ing to the present disclosure. Using the procedure outlined in 
Scheme X and described in Example 11 the artisan can make 
modifications without undue experimentation to achieve the 
R" units encompassed by the present disclosure. 

Scheme X 

O 

OCH OCH 

H3CO HCO 

27 

Reagents and conditions: (a) benzyl bromide, LDA, THF: 0°C. tort 18 hr. 
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-continued 

OCH OH 

27 28 

Reagents and conditions; (b)NaOH, THF/MeOH: rt, 18 hr. 

Example 11 

2-(2-Methoxyphenyl)-3-phenylpropanoic acid (28) 

Preparation of methyl 
2-(2-methoxyphenyl)-3-phenylpropanoate (27) 

0481. A 500 mL round-bottom flask is charged with 
methyl 2-(2-methoxyphenyl)acetate (8.496 g. 47 mmol. 1 eq) 
and THF (200 mL). The homogeneous mixture is cooled to 0° 
C. in an ice bath. Lithium diisopropyl amide (23.5 mL of a 
2.0M solution in heptane/THF) is added, maintaining a tem 
perature less than 3°C. The reaction is stirred 45 minutes at 
this reduced temperature. Benzyl bromide (5.6 mL, 47 mmol. 
1 eq) is added dropwise. The reaction is allowed to gradually 
warm to room temperature and is stirred for 18 hours. The 
reaction is quenched with 1 NHCl and extracted 3 times with 
equal portions of EtOAc. The combined extracts are washed 
with HO and brine, dried over NaSO filtered, and concen 
trated. The residue is purified over silica to afford 4.433 g 
(35%) of the desired compound. ESI+MS 293 (M+Na). 

Preparation of 
2-(2-methoxyphenyl)-3-phenylpropanoic acid (28) 

0482 Methyl 2-(2-methoxyphenyl)-3-phenylpropanoate 
(4.433 g, 16 mmol. 1 eq) is dissolved in 100 mL of a 1:1 (v:v) 
mixture of THF and methanol. Sodium hydroxide (3.28 g. 82 
mmol. 5 eq) is added and the reaction mixture is stirred 18 
hours at room temperature. The reaction is then poured into 
H2O and the pH is adjusted to 2 via addition of 1N HC1. A 
white precipitate forms which is removed by filtration. The 
resulting solution is extracted with 3 portion of diethyl ether. 
The extracts are pooled, washed with H2O and brine, dried 
over NaSO, filtered, and concentrated in vacuo. The result 
ing residue is purified over silica to afford 2.107 g (51%) of 
the desired compound. ESI-MS 255 (M-1), 211 (M-COH). 
0483 Intermediate 28 can be carried forward according to 
the procedure outlined in Scheme IX and described in 
Example 10 to produce the following compound according to 
the third aspect of Category V. 
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O O 
VW 
S 

HO1 n C. OCH 
(S)-4-2-(4-Ethylthiazol-2-yl)-2-[2-(2-methoxyphe 
nyl)-3-phenylpropanamido-ethylphenylsulfamic 

acid 

0484 H NMR (CDOD) & 7.32-7.12 (m, 7H), 7.05-7.02 
(m. 1H), 6.99-6.83 (m, 4H), 6.80-6.75 (m, 2H), 5.35-5.31 (m, 
1H), 4.31-4.26 (m, 1H), 3.75 (s, 3H), 3.20-2.90 (m, 4H), 
2.79-2.74 (m, 2H), 1.32-1.25 (m, 3H). 
0485 The following are further non-limiting examples of 
compounds according to the third aspect of Category I of the 
present disclosure. 

O O 

HO 1. N CO 
F OO) v. 

(S)-4-2-(4-Ethylthiazol-2-yl)-2-[2-(3-fluorophe 
nyl)-3-phenylpropanamido-ethylphenylsulfamic 

acid 

0486 H NMR (CDOD) & 7.33-6.87(m, 14H), 5.39-5.25 
(m. 1H), 3.95-3.83 (m, 1H), 3.31-3.10 (m, 1H), 3.05-2.88 (m, 
2H), 2.80-2.70 (m, 2H), 1.32-1.23 (m,3H). F NMR & 47.59. 

N 
s 

O O 

\/ HN O 
Ho1 N 

H3CO 
N 
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(S)-4-2-(4-Ethylthiazol-2-yl)-2-[2-(3-methoxyphe 
nyl)-3-phenylpropanamido-ethylphenylsulfamic 

acid 

0487 H NMR (CDOD) & 7.85 (d. 1H, J=8.4 Hz), 7.25 
7.20 (m. 1H), 7.11-7.02 (m, 4H), 7.01 (s, 1H), 6.90-6.79 (m, 
2H), 5.45-5.40 (m, 1H), 4.09 (s. 2H), 3.79 (s.3H), 3.12-3.08 
(m. 2H), 1.10 (s, 9H). 
0488. The fourth aspect of Category V of the present dis 
closure relates to compounds having the formula: 

wherein the linking unit L comprises a phenyl unit, said 
linking group having the formula: 

R" is hydrogen, R is phenyl, R is substituted or unsubsti 
tuted heteroaryl and the units R. R., and R are further 
exemplified herein below in Table XII. 

TABLE XII 

No. R2 R3 RSG 

L496 methyl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl 
L497 methyl hydrogen hiophen-2-yl 
L498 methyl hydrogen hiazol-2-y 
L499 methyl hydrogen oxazol-2-y 
LSOO methyl hydrogen isoxazol-3-yl 
LSO1 ethyl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl 
LSO2 ethyl hydrogen hiophen-2-yl 
LSO3 ethyl hydrogen hiazol-2-y 
LSO4 ethyl hydrogen oxazol-2-y 
L505 ethyl hydrogen isoxazol-3-yl 
LSO6 ethyl methyl 3-methyl-1,2,4-oxadiazol-5-yl 
L507 ethyl methyl hiophen-2-yl 
LSO8 ethyl methyl hiazol-2-y 
LSO9 ethyl methyl oxazol-2-y 
LS10 ethyl methyl isoxazol-3-yl 
LS11 thiophen-2-yl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl 
LS12 thiophen-2-yl hydrogen hiophen-2-yl 
LS13 thiophen-2-yl hydrogen hiazol-2-y 
L514 thiophen-2-yl hydrogen oxazol-2-y 
L515 thiophen-2-yl hydrogen isoxazol-3-yl 
LS16 isoxazol-3-yl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl 
L517 isoxazol-3-yl hydrogen hiophen-2-yl 
LS18 isoxazol-3-yl hydrogen hiazol-2-y 
LS19 isoxazol-3-yl hydrogen oxazol-2-y 
LS2O isoxazol-3-yl hydrogen isoxazol-3-yl 

0489. The compounds encompassed within the fourth 
aspect of Category V of the present disclosure can be prepared 
by the procedure outlined in Scheme V and described in 
Example 5 herein below. 
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Scheme XI 

ON 

Reagents and conditions: (a) 2-benzyl-3-ethoxy-3-oxopropanoic acid, EDCL, HOBt, 
DIPEA, DMFrt, 18 hr. 

S y / 
S. 

N OnO ON 

C2H5O 

O 

29 

or 
CO y 

S. 

30 

Reagents and conditions; (b) CH3C(=NOH)NH2. K2CO3, toluene; reflux, 18 hr 

N 

HN O b 

ON 

O 
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30 
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S Y / S. 
O O N 

\/ HN O 
HO1 n N 

H 

O 

)- N 
H3C 

31 

Reagents and conditions; (c)(i) tin (II) chloride, EtOH; (ii) SO3-pyridine, 
NH4OH:rt, 18 hr. 

Example 12 

4-(S)-2-(4-Ethylthiazol-2-yl)-2-[2-(3-methyl-1,2,4- 
oxadiazol-5-yl)-3-phenylpropanamido 

ethylphenylsulfamic acid (31) 

Preparation of ethyl-2-benzyl-3-(S)-1-(4-ethylthi 
azol-2-yl)-2-(4-nitrophenyl)-ethylamino-3-oxopro 

panoate (29) 
0490. To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethyl amine hydrobromide, 3, (0.406 g, 1.13 
mmol), 2-benzyl-3-ethoxy-3-oxopropanoic acid (0.277 g) 
and 1-hydroxybenzotriazole (HOBt) (0.191 g, 1.41 mmol) in 
DMF (10 mL) at 0°, is added 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide (EDCI) (0.240 g, 1.25 mmol) followed by 
diisopropylethylamine (DIPEA) (0.306 g). The mixture is 
stirred at 0° C. for 30 minutes then at room temperature 
overnight. The reaction mixture is diluted with water and 
extracted with EtOAc. The combined organic phase is 
washed with 1 Naqueous HCl, 5% aqueous NaHCO, water 
and brine, and dried over NaSO. The solvent is removed in 
vacuo to afford 0.169 g (31% yield) of the desired product 
which is used without further purification. 

Preparation of N-(S)-1-(4-ethylthiazol-2-yl)-2-(4- 
nitrophenyl)ethyl-2-(3-methyl-1,2,4-oxadiazol-5- 

yl)-3-phenylpropanamide (30) 
0491 Ethyl 2-benzyl-3-((S)-1-(4-ethylthiazol-2-yl)-2-(4- 
nitrophenyl)ethylamino)-3-oxopropanoate is dissolved in 
toluene (5 mL) and heated to reflux. Potassium carbonate (80 
mg) and acetamide oxime (43 mg) are added. and treated with 
80 mg potassium carbonate and 43 mg acetamide oxime at 
reflux. The reaction mixture is cooled to room temperature, 
filtered and concentrated. The residue is chromatographed 
over silica to afford 0.221 g (94%) of the desired product as a 
yellow oil. 

Preparation of 4-(S)-2-(4-ethylthiazol-2-yl)-2-[2-(3- 
methyl-1,2,4-oxadiazol-5-yl)-3-phenylpropanamido 

ethylphenylsulfamic acid (31) 
0492 N—(S)-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl) 
ethyl-2-(3-methyl-1,2,4-oxadiazol-5-yl)-3-phenylpropana 
mide, 30, (0.221 g) and tin (II) chloride (507 mg, 2.2 mmol) 
are dissolved in EtOH (25 mL) and the solution is brought to 
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reflux 4 hours. The solvent is removed in vacuo and the 
resulting residue is dissolved in EtOAc. A saturated solution 
of NaHCO (50 mL) is added and the solution is stirred 1 
hour. The organic layer is separated and the aqueous layer 
extracted twice with EtOAc. The combined organic layers are 
dried (Na2SO), filtered and concentrated to a residue which 
is dissolved in pyridine (0.143 g) and treated with SO-pyri 
dine (0.143 g). The reaction is stirred at room temperature for 
5 minutes after which a 7% solution of NH-OH is added. The 
mixture is then concentrated and the resulting residue is puri 
fied by reverse phase chromatography to afford 0.071 g of the 
desired product as the ammonium salt. H NMR (CDOD): 8 
7.29-6.87 (n, 10H), 5.38–5.30 (m, 1H), 4.37-4.30 (m. 1H), 
3.42-2.74 (m, 6H), 2.38-2.33 (m, 3H), 1.34-1.28 (m, 3H). 
0493 Category VI of the present disclosure relates to 
2-(thiazol-2-yl) compounds having the formula: 

wherein R. R. R. and L are further defined herein in Table 
XIII herein below. 

TABLE XIII 

No. R2 R3 R 

M521 ethy hydrogen thiophen-2-yl 
M522 ethy hydrogen thiazol-2-yl 
M523 ethy hydrogen oxazol-2-yl 
M524 ethy hydrogen isoxazol-3-yl 
M525 ethy hydrogen imidazol-2-yl 
M526 ethy hydrogen isoxazol-3-yl 
M527 ethy hydrogen oxazol-4-yl 
M528 ethy hydrogen isoxazol-4-yl 
M529 ethy hydrogen thiophen-4-yl 
M530 ethy hydrogen thiazol-4-yl 
M531 ethy methyl methy 
M532 ethy methyl ethyl 
M533 ethy methyl propy 
M534 ethy methyl iso-propy 
M535 ethy methyl butyl 
M536 ethy methyl pheny 
M537 ethy methyl benzy 
M538 ethy methyl 2-fluorophenyl 
M539 ethy methyl 3-fluorophenyl 
M540 ethy methyl 4-fluorophenyl 
M541 phenyl hydrogen methy 
M542 phenyl hydrogen ethyl 
M543 phenyl hydrogen propyl 
M544 phenyl hydrogen iso-propy 
M545 phenyl hydrogen butyl 
M546 phenyl hydrogen phenyl 
M547 phenyl hydrogen benzyl 
M548 phenyl hydrogen 2-fluorophenyl 
M549 phenyl hydrogen 3-fluorophenyl 
M550 phenyl hydrogen 4-fluorophenyl 
M551 thiophen-2-yl hydrogen methyl 
M552 thiophen-2-yl hydrogen ethyl 
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TABLE XIII-continued 

No. R2 R3 RI 

M553 thiophen-2-yl hydrogen propyl 
M554 thiophen-2-yl hydrogen iso-propyl 
M555 thiophen-2-yl hydrogen butyl 
M556 thiophen-2-yl hydrogen phenyl 
M557 thiophen-2-yl hydrogen benzyl 
M558 thiophen-2-yl hydrogen 2-fluorophenyl 
M559 thiophen-2-yl hydrogen 3-fluorophenyl 
M560 thiophen-2-yl hydrogen 4-fluorophenyl 

0494 The compounds encompassed within Category VI 
of the present disclosure can be prepared by the procedure 
outlined in Scheme XII and described in Example 13 herein 
below. 

Scheme VI 

He 

S y / 
S. 

N O 

HN 
ON 

O 

32 

Reagents and conditions: (a) benzoylpropionic acid, SOCl2, N-methylimidazole, 
CH2Cl2; rt, 18 hr. 

N O 
-e- 

HN 
ON 

O 

32 

Y / s 
O. O O 

\/ HN 
HO1 NN 

H 

O 

y / N 

33 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 
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Example 13 

(S)-4-2-(4-Ethylthiazol-2-yl)-2-(4-oxo-4-phenylbu 
tanamido)ethyl-phenylsulfamic acid (33) 

Preparation of (S) N-1-(4-ethylthiazol-2-yl)-2-(4- 
nitrophenyl)ethyl-4-oxo-4-phenylbutanamide (32) 

0495 3-Benzoylpropionic acid (0.250 g) is dissolved in 
CHCl (5 mL), N-methylimidazole (0.333 mL) is added and 
the resulting solution is cooled to 0°C. after which a solution 
of thionyl chloride (0.320 g) in CHCl (2 mL) is added 
dropwise. After 0.5 hours (S)-1-(4-ethylthiazol-2-yl)-2-(4- 
nitrophenyl)ethanamine, 3, (0.388 g) is added. The reaction is 
stirred for 18 hours at room temperature and then concen 
trated in vacuo. The resulting residue is dissolved in EtOAc 
and washed with 1 NHCl and brine. The solution is dried over 
NaSO filtered, and concentrated and the crude material 
purified over silica to afford 0.415 g of the desired product. 

Preparation of (S)-4-2-(4-ethylthiazol-2-yl)-2-(4- 
OXO-4-phenylbutanamido)-ethylphenylsulfamic acid 

(33) 
0496 (S) N-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl) 
ethyl-2,3-diphenyl-propanamide, 32, (0.2 g) is dissolved in 
MeOH (15 mL). A catalytic amount of Pd/C (10% w/w) is 
added and the mixture is stirred under a hydrogen atmosphere 
18 hours. The reaction mixture is filtered through a bed of 
CELITETM and the solvent is removed under reduced pres 
sure. The crude product is dissolved in pyridine (5 mL) and 
treated with SO-pyridine (0.153 g). The reaction is stirred at 
room temperature for 5 minutes after which a 7% solution of 
NH-OH is added. The mixture is then concentrated and the 
resulting residue is purified by reverse phase chromatography 
to afford 0.090g of the desired product as the ammonium salt. 
H NMR (CDOD) & 8.68 (d. 1H, J=8.2 Hz), 8.00 (d. 2H, 
J=7.2 Hz), 7.80-7.50 (m, 3H), 7.12 (s, 4H), 7.03 (s, 1H), 
5.46-5.38 (m. 1H), 3.29-3.14 (m, 2H), 3.06-2.99 (m, 2H), 
2.83 (q, 2H, J=7.5 Hz), 2.69-2.54 (m, 2H), 1.33 (t,3H, J–7.5 
Hz). 
0497. The following are non-limiting examples of com 
pounds encompassed within Category II of the present dis 
closure. The intermediate nitro compounds of the following 
can be prepared by coupling the appropriate 4-oxo-carbox 
cylic acid with intermediate 3 under the conditions described 
herein above for the formation of intermediate 4 of scheme I. 

O O 

N 
s 

V/ 
1SN HN O 

HO O N 

(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(5-methyl-4-oxo 
hexanamido)ethyl)phenylsulfamic acid 

0498 HNMR (CDOD) 88.59 (d. 1H, J=8.1 Hz), 7.14 (s, 
4H), 7.08 (t, 1H, J=13.0 Hz), 5.40-5.35 (m. 1H), 3.37-3.27 

52 
Feb. 19, 2015 

(m. 2H), 3.04-2.97 (m, 1H), 2.83-2.61 (m, 4H), 2.54-2.36 (m, 
3H), 1.33 (t, 2H, J=7.3 Hz), 1.09 (dd, 6H, J=7.0, 2.2 Hz). 

O) v. 
S HN O 

HO1 NN O 
H 

D O 

(S)-4-2-4-(3,4-Dihydro-2H-benzob.14 dioxepin 
7-yl)-4-oxobutanamido-2-(4-ethylthiazol-2-yl) 

ethylphenylsulfamic acid 

0499 H NMR (CDOD) & 8.64 (d. 1H, J=8.4 Hz), 7.60 
(d. 2H, J=10.6 Hz), 7.11 (s, 3H), 7.04 (d. 2H, J=5.5 Hz), 
5.42-5.40 (m. 1H), 4.30-4.22 (m, 4H), 3.20-2.98 (m, 4H), 
2.82 (q, 2H, J–7.3 Hz), 2.67-2.48 (m, 2H), 2.23 (t, 2H, J–5.5 
Hz), 1.32 (t, 3H, J=7.3 Hz). 

O O 
V/ 

HO N O O C H3 

OCH 

(S)-4-2-4-(2,3-Dimethoxyphenyl)-4-oxobutana 
mido-2-(4-ethylthiazol-2-yl)ethylphenylsulfamic 

acid 

(0500 "H NMR (CDOD), 88.64 (d. 1H, J=8.1 Hz), 7.21 
7.11 (m,7H), 7.02 (s, 1H), 5.42(q, 1H, J=5.9Hz), 3.90 (d,3H, 
J=3.3 Hz), 3.88 (d. 3H, J–2.9 Hz), 3.22-3.18 (m, 2H), 3.07 
2.99 (m, 2H), 2.83 (q, 2H, J=7.3 Hz), 2.63-2.54 (m, 2H), 1.34 
(t, 3H, J=7.69 Hz). 

1 N 
s 

O O 

\/ HN O 
HO1 NN O 

H 

N 
n 

2 





US 2015/0050277 A1 

-continued 

S y / 
S. 

N 

HN O 

N 
H1 

34 

Reagents and conditions: (a) benzyl isocyanate, TEA, CH2Cl2; rt, 18hr, 

N 

HN O 

ON CO He N 
H1 

34 

Y / S. 

N. CO H1 
35 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 

O O 
V/ 

Example 14 

(S)-4-(2-(3-Benzylureido)-2-(4-ethylthiazol-2-yl) 
ethyl)phenylsulfamic acid (35) 

Preparation of (S)-1-benzyl-3-1-(4-ethylthiazol-2- 
yl)-2-(4-nitrophenyl)ethylurea (34) 

0507 To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-ni 
trophenyl)ethyl amine hydrobromide, 3, (0.360 g, 1 mmol) 
and Et-N (0.42 mL, 3 mmol) in 10 mL CHCl is added 
benzyl isocyanate (0.12 mL, 1 mmol). The mixture is stirred 
at room temperature for 18 hours. The product is isolated by 
filtration to afford 0.425 g (96% yield) of the desired product 
which is used without further purification. 

Preparation of (S)-4-(2-(3-benzylureido)-2-(4-eth 
ylthiazol-2-yl)ethyl)phenylsulfamic acid (35) 

0508 (S)-1-benzyl-3-1-(4-ethylthiazol-2-yl)-2-(4-nitro 
phenyl)ethylurea, 34 (0.425 g) is dissolved in MeOH (4 
mL). A catalytic amount of Pd/C (10% w/w) is added and the 
mixture is stirred under a hydrogen atmosphere 18 hours. The 
reaction mixture is filtered through a bed of CELITETM and 
the solvent is removed under reduced pressure. The crude 
product is dissolved in pyridine (12 mL) and treated with 
SO-pyridine (0.220g). The reaction is stirred at room tem 
perature for 5 minutes after which a 7% solution of NH-OH is 
added. The mixture is then concentrated and the resulting 
residue is purified by reverse phase chromatography to afford 

54 
Feb. 19, 2015 

0.143 g of the desired product as the ammonium salt. "H 
NMR (CDOD) & 7.32-7.30 (m, 2H), 7.29-7.22 (m, 3H), 
7.12-7.00 (m, 4H), 6.84 (d. 1H, J=8.1 Hz), 5.35-5.30 (m, 1H), 
4.29 (s. 2H), 3.27-322 (m, 3H), 3.11-3.04 (m, 3H), 2.81 (q, 
2H, J=10.2, 13.0 Hz), 1.31 (t,3H, J–4.5 Hz). 
0509. The following is a non-limiting examples of com 
pounds encompassed within the first aspect of Category VII 
of the present disclosure. 

4-(5)-2-(2-Ethylthiazol-4-yl)-2-(3-(R)-methoxy-1- 
oXo-3-phenylpropan-2-yl)ureido 

ethylphenylsulfamic acid 
0510 "H NMR (CDOD) & 7.36-7.26 (m,3H), 7.19-7.17 
(m. 2H), 7.10-7.06 (m, 2H), 6.90-6.86 (m,3H), 5.12-5.06 (m, 
1H), 4.60-4.55 (m. 1H), 3.69 (s, 3H) 3.12-2.98 (m, 6H), 
1.44-1.38 (m, 3H). 
0511. The second aspect of Category VII of the present 
disclosure relates to 2-(thiazol-4-yl) compounds having the 
formula: 

S 

X-R' 
O. O N 

\/ 
HO1 NN H1 NR 

h O 

wherein non-limiting examples of R' and R are further 
described herein below in Table XV. 

TABLE XV 

No. RI R4 

O585 methy methyl 
OS86 ethyl methyl 
O587 n-propyl methyl 
OS88 iso-propyl methyl 
OS89 pheny methyl 
O590 benzy methyl 
O591 2-fluorophenyl methyl 
O592 2-chlorophenyl methyl 
O593 thiophen-2-yl methyl 
O594 thiazol-2-yl methyl 
O595 oxazol-2-yl methyl 
O596 isoxazol-3-yl methyl 
O597 methy ethyl 
O598 ethyl ethyl 
O599 n-propyl ethyl 
O600 iso-propyl ethyl 
O6O1 pheny ethyl 
O6O2 benzy ethyl 
O603 2-fluorophenyl ethyl 
O604 2-chlorophenyl ethyl 
O605 thiophen-2-yl ethyl 
O606 thiazol-2-yl ethyl 
O607 oxazol-2-yl ethyl 
O608 isoxazol-3-yl ethyl 
O609 methy thiophen-2-yl 
O610 ethyl thiophen-2-yl 
O611 n-propyl thiophen-2-yl 
O612 iso-propyl thiophen-2-yl 
O613 pheny thiophen-2-yl 
O614 benzy thiophen-2-yl 
O615 2-fluorophenyl thiophen-2-yl 
O616 2-chlorophenyl thiophen-2-yl 
O617 thiophen-2-yl thiophen-2-yl 
O618 thiazol-2-yl thiophen-2-yl 
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TABLE XV-continued 

No. RI R4 

O619 oxazol-2-yl hiophen-2-yl 
O62O isoxazol-3-yl hiophen-2-yl 
O621 methy hiazol-2-y 
O622 ethyl hiazol-2-y 
O623 n-propyl hiazol-2-y 
O624 iso-propyl hiazol-2-y 
O625 pheny hiazol-2-y 
O626 benzy hiazol-2-y 
O627 2-fluorophenyl hiazol-2-y 
O628 2-chlorophenyl hiazol-2-y 
O629 thiophen-2-yl hiazol-2-y 
O630 thiazol-2-yl hiazol-2-y 
O631 oxazol-2-yl hiazol-2-y 
O632 isoxazol-3-yl hiazol-2-y 
O633 methy oxazol-2-y 
O634 ethyl oxazol-2-y 
O63S n-propyl oxazol-2-y 
O636 iso-propyl oxazol-2-y 
O637 pheny oxazol-2-y 
O638 benzy oxazol-2-y 
O639 2-fluorophenyl oxazol-2-y 
O640 2-chlorophenyl oxazol-2-y 
O641 thiophen-2-yl oxazol-2-y 
O642 thiazol-2-yl oxazol-2-y 
O643 oxazol-2-yl oxazol-2-y 
O644 isoxazol-3-yl oxazol-2-y 

0512. The compounds encompassed within the second 
aspect of Category VII of the present disclosure can be pre 
pared by the procedure outlined in Scheme XIV and 
described in Example 14 herein below. 

Scheme XIV 

N N -e- 

NH2-HBr 
ON 

22 

HN O 

orn- NY 
HN 

36 

Reagents and conditions (a) benzyl isocyanate, TEA, CH2Cl2; rt, 18 hr, 

X-O N 

HN O 

OO -e- N 
1 

H 

36 

ON 
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-continued 
S S 

X-O 
N. CO H 

37 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 

O O 
V/ 
1S 

N 

Example 15 

4-(S)-2-(3-Benzylureido)-2-[2-(thiophen-2-yl)thia 
zol-4-yl)ethyl-phenylsulfamic acid (37) 

Preparation of 1-benzyl-3-(S)-2-(4-nitrophenyl)-1- 
2-(thiophen-2-yl)thiazol-4-yl)ethylurea (36) 

0513. To a solution of (S)-2-(4-nitrophenyl)-1-(2- 
thiophen-2-yl)thiazol-4-yl)ethan-amine hydrobromide salt, 
8, and EtN (0.42 mL, 3 mmol) in 10 mL DCM is added 
benzyl isocyanate (0.12 mL, 1 mmol). The mixture is stirred 
at room temperature for 18 hours. The product is isolated by 
filtration to afford 0.445 g (96% yield) of the desired product 
which is used without further purification. 

Preparation of 4-(S)-2-(3-benzylureido)-2-[2- 
(thiophen-2-yl)thiazol-4-yl)ethylphenylsulfamic 

acid (37) 
0514 1-Benzyl-3-(S)-2-(4-nitrophenyl)-1-(2-(thiophen 
2-yl)thiazol-4-yl)ethylurea, 36, (0.445 g) is dissolved in 
MeOH (10 mL) and CHCl (5 mL). A catalytic amount of 
Pd/C (10% w/w) is added and the mixture is stirred under a 
hydrogen atmosphere 18 hours. The reaction mixture is fil 
tered through a bed of CELITETM and the solvent is removed 
under reduced pressure. The crude product is dissolved in 
pyridine (12 mL) and treated with SO-pyridine (0.110 g). 
The reaction is stirred at room temperature for 5 minutes after 
which a 7% solution of NH-OH is added. The mixture is then 
concentrated and the resulting residue is purified by reverse 
phase chromatography to afford 0.080 g of the desired prod 
uct as the ammonium salt. H NMR (CDOD) & 7.61 (d. 1H, 
J=2.1 Hz), 7.58 (d. 1H, J=6 Hz), 7.33-7.22 (m, 4H), 7.17-7.14 
(m. 1H), 7.09-6.94 (m, 6H), 5.16 (t, 1H, J=6.6 Hz), 4.13 (s, 
2H), 3.14-3.11 (m, 2H). 
0515 Category VIII of the present disclosure relates to 
2-(thiazol-4-yl) compounds having the formula: 

N 

wherein R', R, and L are further defined herein in Table XVI 
herein below. 
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-continued 
S S 

X-O / \ 
f HN 

ON So H 

38 
S S 

X-O / N 
V/ O \ HN II HO1 NN YSS 

H sO 

39 

Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 

Example 16 

{4-(S)-2-Phenylmethanesulfonylamino-2-(2- 
thiophen-2-ylthiazol-4-yl)ethylphenylsulfamic acid 

(39) 

Preparation of (S)- N-(2-(4-nitrophenyl)-1-2- 
(thiophen-2-yl)thiazol-4-yl)ethyl-1-phenylmethane 

sulfonamide (38) 
0517. To a suspension of 2-(4-nitrophenyl)-1-(2- 
thiophene2-ylthiazol-4-yl)ethylamine, 8, (330 mg. 0.80 
mmol) in CHCl (6 mL) at 0°C. is added diisopropylethy 
lamine (0.30 mL, 1.6 mmol) followed by phenylmethane 
sulfonyl chloride (167 mg, 0.88 mmol). The reaction mixture 
is stirred at room temperature for 14 hours. The mixture is 
diluted with CH2Cl and washed with sat. NaHCOs followed 
by brine, dried (NaSO), filtered and concentrated in vacuo. 
The resulting residue is purified over silica to afford 210 mg 
of the desired product as a white solid. 

Preparation of{4-(S)-2-phenylmethanesulfony 
lamino-2-(2-thiophen-2-ylthiazol-4-yl)ethyl 

phenylsulfamic acid (39) 
0518 (S) N-(2-(4-nitrophenyl)-1-(2-(thiophen-2-yl) 
thiazol-4-yl)ethyl-1-phenylmethanesulfonamide, 38, (210 
mg, 0.41 mmol) is dissolved in MeOH (4 mL). A catalytic 
amount of Pd/C (10% w/w) is added and the mixture is stirred 
under a hydrogen atmosphere 18 hours. The reaction mixture 
is filtered through a bed of CELITETM and the solvent is 
removed under reduced pressure. The crude product is dis 
solved in pyridine (12 mL) and treated with SO-pyridine 
(197 mg, 1.23 mmol). The reaction is stirred at room tem 
perature for 5 minutes after which a 7% solution of NH-OH is 
added. The mixture is then concentrated and the resulting 
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residue is purified by reverse phase chromatography to afford 
0.060 g of the desired product as the ammonium salt. H 
NMR (300 MHz, MeOH-d) & 7.52-7.63 (m, 6.70-728 (m, 
11H), 4.75 (t, J=7.2 Hz, 1H), 3.95-4.09 (m, 2H), 3.20 (dd, 
J=13.5 and 7.8 Hz, 1H), 3.05 (dd, J=13.5 and 7.8 Hz, 1H). 
1013770 

0519 Intermediates for use in Step (a) of Scheme XV can 
be conveniently prepared by the procedure outlined herein 
below in Scheme XVI and described in Example 17. 

Scheme XVI 

S 

su? CH -> 

\,& X-CH, 
NaO1 N 

40 

Reagents and conditions: (a)Na2SO3.H2O; microwave (a 200°C., 20 min. 

S 
O O V/ | X-CH, —- NaO1 & / 

40 

O O 
V/ X-CH, Yu) 

41 

Reagents and conditions; (b) PCls, POCl3: 50° C., 3 hrs. 

Example 17 

(2-Methylthiazol-4-yl)methanesulfonyl chloride (41) 

Preparation of sodium 
(2-methylthiazol-4-yl)methanesulfonate (40) 

0520 4-Chloromethyl-2-methylthiazole (250 mg, 1.69 
mmol) is dissolved in HO (2 mL) and treated with sodium 
sulfite (224 mg, 1.78 mmol). The reaction mixture is sub 
jected to microwave irradiation for 20 minutes at 200°C. The 
reaction mixture is diluted with HO (30 mL) and washed 
with EtOAc (2x25 mL). The aqueous layer is concentrated to 
afford 0.368g of the desired product as a yellow solid. LC/MS 
ESI+ 194 (M+1, free acid). 

Preparation of 
(2-methylthiazol-4-yl)methanesulfonyl chloride (41) 

0521. Sodium (2-methylthiazol-4-yl)methanesulfonate, 
40, (357 mg, 1.66 mmol) is dissolved in phosphorous oxy 
chloride (6 mL) and is treated with phosphorous pentachlo 
ride (345 mg, 1.66 mmol). The reaction mixture is stirred at 
50° C. for 3 hours, then allowed to cool to room temperature. 
The solvent is removed under reduced pressure and the resi 
due is re-dissolved in CHCl (40 mL) and is washed with sat. 
NaHCO and brine. The organic layer is dried over MgSO, 
filtered, and the solvent removed in vacuo to afford 0.095 g of 
the desired product as a brown oil. LC/MS ESI+211 (M-1). 









US 2015/0050277 A1 
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X-( y N 

HN S 
ON DX N H3COC 

44 

Reagents and conditions; (c)KOtBu, THF:rt, 2 hr. 

S 

N 

He 
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X- y 
O. O N 

\/ HN 
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H3COC N 

45 

Reagents and conditions; (d) (i)SnCl2.H2O, EtOH: reflux; 4 hours 
(ii) SO3-pyridine, NH4OH. 

Example 18 

(S)-4-(2-(2-Phenylthiazol-4-yl)2-(4-(methoxycarbo 
nyl)thiazole-5-ylamino)ethyl)phenylsulfamic acid 

(45) 

Preparation of (S)-2-(4-nitrophenyl)-1-(2-phenylthi 
azol-4-yl)ethanamine hydrobromide salt (42) 

0535 A mixture of (S)-tert-butyl 4-bromo-1-(4-nitrophe 
nyl)-3-oxobutan-2-ylcarbamate, 7, (1.62 g, 4.17 mmol) and 
thiobenzamide (0.63 g, 4.60 mmol) in CHCN (5 mL) is 
refluxed for 24 hours. The reaction mixture is cooled to room 
temperature and diethyl ether (50 mL) is added to the solu 
tion. The precipitate which forms is collected by filtration. 
The solid is dried under vacuum to afford 1.2 g (67% yield) of 
the desired product. LC/MS ESI+326 (M+1). 

Preparation of (S)-4-(1-isothiocyanato-2-(4-nitrophe 
nyl)ethyl)-2-phenylthiazole (43) 

0536 To a solution of (S)-2-(4-nitrophenyl)-1-(2-phe 
nylthiazol-4-yl)ethanamine hydrobromide salt, 42, (726 mg, 
1.79 mmol) and CaCO (716 mg, 7.16 mmol) in HO (2 mL) 
is added CC1 (3 mL) followed by thiophosgene (0.28 mL, 
3.58 mmol). The reaction is stirred at room temperature for 18 
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hours then diluted with CH2Cl and water. The layers are 
separated and the aqueous layer extracted with CHCl2. The 
combined organic layers are washed with brine, dried 
(Na2SO4) and concentrated in vacuo to a residue which is 
purified over silica (CHCl) to afford 480 mg (73%) of the 
desired product as a yellow solid. "H NMR (300 MHz, 
CDC1) & 8.15 (d. J=8.7 Hz, 2H), 7.97-7.99 (m, 2H), 743-7. 
50 (m, 3H), 7.34 (d. J=8.7 Hz, 2H), 7.15 (d. J=0.9 Hz, 1H), 
5.40-5.95 (m, 1H), 3.60(dd, J=13.8 and 6.0Hz, 1H), 3.46 (dd. 
J=13.8 and 6.0 Hz). 

Preparation of (S)-methyl 5-1-(2-phenylthiazol-4- 
yl)-2-(4-nitrophenyl)-ethylaminothiazole-4-car 

boxylate (44) 

0537. To a suspension of potassium tert-butoxide (89 mg, 
0.75 mmol) in THF (3 mL) is added methyl isocyanoacetate 
(65 uL, 0.68 mmol) followed by (S)-2-phenyl-4-(1-isothio 
cyanato-2-(4-nitrophenyl)ethyl)thiazole, 43, (250 mg, 0.68 
mmol). The reaction mixture is stirred at room temperature 
for 2 hours then poured into sat. NaHCO. The mixture is 
extracted with EtOAc (3x25 mL) and the combined organic 
layers are washed with brine and dried (NaSO) and concen 
trated in vacuo. The crude residue is purified over silica to 
afford 323 mg (~100% yield) of the desired product as a 
slightly yellow solid. "H NMR (300 MHz, CDC1) & 8.09-8. 
13 (m, 2H), 7.95-7.98 (m, 3H), 7.84 (d. J=1.2 Hz, 1H), 7.44 
7.50 (m, 3H), 7.28-7.31 (m, 2H), 7.96 (d. J=0.6 Hz, 1H), 
4.7.1-4.78 (m. 1H), 3.92 (s.3H), 3.60 (dd, J=13.8 and 6.0 Hz, 
1H), 3.45 (dd, J=13.8 and 6.0 Hz, 1H). 

Preparation of (S)-4-(2-(2-phenylthiazol-4-yl)2-(4- 
(methoxycarbonyl)thiazole-5-ylamino)ethyl)phenyl 

sulfamic acid (45) 

0538 (S)-methyl 5-1-(2-phenylthiazol-4-yl)-2-(4-nitro 
phenyl)-ethylaminothiazole-4-carboxylate, 44. (323 mg, 
0.68 mmol) and tin (II) chloride (612 mg, 2.72 mmol) are 
dissolved in EtOH and the solution is brought to reflux. The 
Solvent is removed in vacuo and the resulting residue is dis 
solved in EtOAc. A saturated solution of NaHCO is added 
and the Solution is stirred 1 hour. The organic layer is sepa 
rated and the aqueous layer extracted twice with EtOAc. The 
combined organic layers are dried (Na2SO4), filtered and 
concentrated to a residue which is dissolved in pyridine (10 
mL) and treated with SO-pyridine (130 mg. 0.82 mmol). The 
reaction is stirred at room temperature for 5 minutes after 
which a 7% solution of NHOH is added. The mixture is then 
concentrated and the resulting residue is purified by reverse 
phase chromatography to afford 0.071 g of the desired prod 
uct as the ammonium salt "H NMR (300 MHz, MeOH-d) & 
7.97-8.00 (m,3H), 7.48-7.52 (m,3H), 7.22 (s, 1H), 7.03-7.13 
(m, 4H), 4.74 (t, J=6.6 Hz, 1H), 3.88 (s.3H), 3.28-3.42 (m, 
2H). 
0539 Compounds according to the first aspect of Cat 
egory IX which comprise a substituted or unsubstituted thia 
zol-2-yl unit for R' can be prepared by the procedure outlined 
in Scheme XVIII and described herein below in Example 19. 
Intermediate 46 can be prepared according to Scheme II and 
Example 2 by Substituting cyclopropane-carbothioic acid 
amide for thiophen-2-carbothioic acid amide. 
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Reagents and conditions; (c)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 

Example 19 

4-(S)-2-(2-Cyclopropylthiazol-4-yl)-2-[4-(3-meth 
oxyphenyl)thiazol-2-ylaminolethylphenylsulfamic 

acid (50) 

Preparation of (S)-1-(1-(2-cyclopropylthiazol-4-yl)- 
2-(4-nitrophenyl)ethyl)-thiourea (47) 

0540. To a solution of (S)-1-(2-cyclopropylthiazol-4-yl)- 
2-(4-nitrophenyl)ethan-amine hydrobromide hydrobromide 
salt, 32. (4.04 g, 10.9 mmol) and CaCO (2.18 g. 21.8 mmol) 
in CCl/water (25 mL/20 mL) is added thiophosgene (1.5 g. 
13.1 mmol). The reaction is stirred at room temperature for 18 
hours then diluted with CH2Cl and water. The layers are 
separated and the aqueous layer extracted with CHCl2. The 
combined organic layers are washed with brine, dried 
(NaSO) and concentrated in vacuo to a residue which is 
subsequently treated with ammonia (0.5M in 1,4-dioxane, 
120 mL) which is purified over silica to afford 2.90 g of the 
desired product as a red-brown solid. LC/MS ESI-347 (M-1). 

Preparation of (S)-4-(3-methoxybenzyl)-N-(1-(2- 
cyclopropylthiazol-4-yl)-2-(4-nitrophenyl)ethyl) 

thiazol-2-amine (48) 
0541 (S)-1-(1-(2-Cyclopropylthiazol-4-yl)-2-(4-nitro 
phenyl)ethyl)-thiourea, 47, (350 mg, 1.00 mmol) and 
2-bromo-3'-methoxyacetophenone (253 mg, 1.10 mmol) are 
combined in 3 mL CHCN and heated to reflux for 24 hours. 
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Reagents and conditions: (f)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH. 

Example 20 

(S)-4-(2-(5-Methyl-1,3,4-thiadiazol-2-ylamino)-2-(2- 
phenylthiazol-4-yl)ethyl)phenylsulfamic acid (55) 

Preparation of 3-diazo-1-(4-nitrobenzyl)-2-oxo 
propyl-carbamic acid tert-butyl ester (50) 

0559) To a 0° C. solution of 2-(S)-tert-butoxycarbony 
lamino-3-(4-nitrophenyl)-propionic acid (1.20 g, 4.0 mmol) 
in THF (20 mL) is added dropwise triethylamine (0.61 mL, 
4.4 mmol) followed by iso-butyl chloroformate (0.57 mL, 4.4 
mmol). The reaction mixture is stirred at 0°C. for 20 minutes 
then filtered. The filtrate is treated with an ether solution of 
diazomethane (~16 mmol) at 0°C. The reaction mixture is 
stirred at room temperature for 3 hours and concentrated. The 
residue is dissolved in EtOAc and washed successively with 
water and brine, dried (NaSO), filtered and concentrated in 
vacuo. The resulting residue is purified over silica (hexane/ 
EtOAc 2:1) to afford 1.1 g (82% yield) of the desired product 
as a slightly yellow solid. "H NMR (300 MHz, CDC1) & 8.16 
(d. J=8.7 Hz, 2H), 7.39 (d. J=8.7 Hz, 2H), 5.39 (s, 1H), 5.16 
(d. J=6.3 Hz, 1H), 4.49 (s.1H), 3.25 (dd, J=13.8 and 6.6, 1H), 
3.06 (dd, J–13.5 and 6.9 HZ, 1H), 1.41 (s, 9H). 

Preparation of 3-bromo-1-(4-nitro-benzyl)-2-oxo 
propyl-carbamic acid tert-butyl ester (51) 

0560. To a 0°C. solution of 3-diazo-1-(4-nitrobenzyl)-2- 
oxo-propyl-carbamic acid tert-butyl ester, 50, (0.350g, 1.04 
mmol) in THF (5 mL) is added dropwise 48% aq. HBr (0.14 
mL, 1.25 mmol). The reaction mixture is stirred at 0°C. for 
1.5 hours and quenched at 0°C. with saturated aqueous 
NaCO. The mixture is extracted with EtOAc (3x25 mL) and 
the combined organic extracts are washed with brine, dried 
(NaSO), filtered and concentrated in vacuo to afford 0.400 
g of the desired product that is used in the next step without 
further purification. "H NMR (300 MHz, CDC1) & 8.20 (d. 
J=8.4 Hz, 2H), 7.39 (d. J=8.4 Hz, 2H), 5.06 (d.J=7.8 Hz, 1H), 
4.80 (q, J=6.3 Hz, 1H), 4.04 (s. 2H), 1.42 (s, 9H). 

Preparation of (S)-2-(4-nitrophenyl)-1-(2-phenylthi 
azol-4-yl)ethanamine hydrobromide salt (52) 

0561. A mixture of 3-bromo-1-(4-nitro-benzyl)-2-oxo 
propyl-carbamic acid tert-butyl ester, 51 (1.62 g, 4.17 
mmol) and benzothioamide (0.630 g, 4.59 mmol), in CHCN 
(5 mL) is refluxed for 24 hours. The reaction mixture is cooled 
to room temperature and diethyl ether (50 mL) is added to the 
solution and the precipitate that forms is collected by filtra 
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tion. The solid is dried under vacuum to afford 1.059 g (63%) 
of the desired product. ESI+MS 326 (M+1). 

Preparation of (S)-4-1-isothiocyanato-2-(4-nitrophe 
nyl)-ethyl-2-phenylthiazole (53) 

0562. To a solution of (S)-2-(4-nitrophenyl)-1-(2-phe 
nylthiazol-4-yl)ethanamine hydrobromide salt, 52, (2.03 g, 5 
mmol) and CaCO (1 g, 10 mmol) in CCl/water (10:7.5 mL) 
is added thiophosgene (0.46 mL, 6 mmol). The reaction is 
stirred at room temperature for 18 hours then diluted with 
CH2Cl and water. The layers are separated and the aqueous 
layer extracted with CHC1. The combined organic layers 
are washed with brine, dried (NaSO) and concentrated in 
vacuo to a residue that is purified over silica (CHCl) to 
afford 1.71 g (93% yield) of the desired product. ESI+MS368 
(M+1). 

Preparation of (S)-5-methyl-N-2-(4-nitrophenyl)-1- 
(2-phenylthiazol-4-yl)ethyl-1,3,4-thiadiazol-2- 

amine (54) 

0563 A solution of (S)-4-1-isothiocyanato-2-(4-nitro 
phenyl)-ethyl)-2-phenylthiazole, 53, (332 mg, 0.876 mmol) 
and acetic hydrazide (65 mg, 0.876 mmol) in EtOH (5 mL) is 
refluxed for 2 hours. The solvent is removed under reduced 
pressure, the residue is dissolved in POCl (3 mL) and the 
resulting solution is stirred at room temperature for 18 hours 
after which the solution is heated to 50° C. for 2 hours. The 
solvent is removed in vacuo and the residue is dissolved in 
EtOAc (40 mL) and the resulting solution is treated with 1N 
NaOH until the pH remains approximately 8. The solution is 
extracted with EtOAc. The combined aqueous layers are 
washed with EtOAc, the organic layers combined, washed 
with brine, dried over MgSO filtered, and concentrated in 
vacuo to afford 0.345 g (93% yield) of the desired product as 
a yellow solid. "H NMR (CDC1) 8.09 (d.J=8.4 Hz, 2H), 7.91 
(m. 2H), 7.46 (m, 4H), 7.44 (s, 1H), 5.23 (m. 1H), 3.59 (m, 
2H), 2.49 (s.3H). ESI+MS 424 (M+1). 

Preparation of (S)-4-2-(5-methyl-1,3,4-thiadiazol-2- 
ylamino)-2-(2-phenylthiazol-4-yl)ethylphenylsul 

famic acid (55) 

0564 (S)-5-Methyl-N-2-(4-nitrophenyl)-1-(2-phe 
nylthiazol-4-yl)ethyl-1,3,4-thiadiazol-2-amine, 54, (0.404 
g, 0.954 mmol) is dissolved in MeOH (5 mL). Pd/C (50 mg, 
10% w/w) is added and the mixture is stirred under a hydro 
gen atmosphere until the reaction is judged to be complete. 
The reaction mixture is filtered through a bed of CELITETM 
and the solvent removed under reduced pressure. The crude 
product is dissolved in pyridine (4 mL) and treated with 
SO-pyridine (0.304 g, 1.91 mmol). The reaction is stirred at 
room temperature for 5 minutes after which a 7% solution of 
NHOH (50 mL) is added. The mixture is then concentrated 
and the resulting residue is purified by reverse phase prepara 
tive HPLC to afford 0.052 g (11% yield) of the desired prod 
uct as the ammonium salt. H NMR (CDOD): 8 8.00-7.97 
(m. 2H), 7.51-7.47 (m, 3H), 7.23 (s, 1H), 7.11-7.04 (q, 4H, 
J=9.0 Hz), 5.18 (t, 1H, J–7.2 Hz), 3.34-3.22 (m, 2H), 2.50 (s, 
3H). ESI-MS 472 (M-1). 
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Reagents and conditions; (c)(i) H2:PdC, MeOH, (ii)SO3-pyridine, NH4OH:rt, 18 hr. 

Example 21 

4-(S)-2-[4-(2-Methoxyphenyl)thiazol-2-ylamino)- 
2-2-(thiophen-2-yl)thiazol-4-yl) 
ethylphenylsulfamic acid (58) 

Preparation of (S)-1-1-(thiophen-2-ylthiazol-4-yl)- 
2-(4-nitrophenyl)ethyl-thiourea (56) 

0565. To a solution of (S)-2-(4-nitrophenyl)-1-(thiophen 
2-ylthiazol-4-yl)ethanamine hydrobromide salt, 8, (1.23 g, 
2.98 mmol) and CaCO (0.597 g, 5.96 mmol) in CCl/water 
(10 mL/5 mL) is added thiophosgene (0.412 g, 3.58 mmol). 
The reaction is stirred at room temperature for 18 hours then 
diluted with CHCl and water. The layers are separated and 
the aqueous layer extracted with CHC1. The combined 
organic layers are washed with brine, dried (NaSO) and 
concentrated in vacuo to a residue which is Subsequently 
treated with ammonia (0.5M in 1,4-dioxane, 29.4 mL, 14.7 
mmol) which is purified over silica to afford 0.490 g of the 
desired product as a red-brown solid. ESI+MS 399 (M+1). 

Preparation of 4-(2-methoxyphenyl)-N-(S)-2-(4- 
nitrophenyl)-1-2-(thiophen-2-yl)thiazol-4-yl) 

ethylthiazol-2-amine (57) 

0566 (S)-1-1-(thiophen-2-ylthiazol-4-yl)-2-(4-nitrophe 
nyl)ethyl-thiourea, 56, (265 mg, 0.679 mmol) is treated with 
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bromo-2'-methoxyacetophenone (171 mg, 0.746 mmol) to -continued 
afford 0.221 g of the product as a yellow solid. ESI+MS 521 S 
(M+1). A 

N 

Preparation on 4-(S)-2-[4-(2-methoxyphenyl)thia 
V inry Y-9-T-?fh V ia 7ral-4- HN Zol-2-ylamino)-2-[2-(thiophen-2-yl)thiazol-4-yl) ON N 

b/ 
ethylphenylsulfamic acid (58) Ho 

0567 4-(2-methoxyphenyl)-N-(S)-2-(4-nitrophenyl)-1- 
2-(thiophen-2-yl)thiazol-4-yl)ethylthiazol-2-amine, 57. 
(0.229 g) is dissolved in 12 mL MeOH. A catalytic amount of 
Pd/C (10% w/w) is added and the mixture is stirred under a 
hydrogen atmosphere for 18 hours. The reaction mixture is 
filtered through a bed of CELITETM and the solvent is 
removed under reduced pressure. The crude product is dis 60 

solved in 6 mL pyridine and treated with SO-pyridine (140 S 
mg). The reaction is stirred at room temperature for 5 minutes X-() 
after which 10 mL of a 7% solution of NH-OH is added. The N 
mixture is then concentrated and the resulting residue is puri- O O 
fied by reverse-phase chromatography to afford 0.033 g of the \/ HN 

HO1 n N N 
(b. 7 

desired product as the ammonium salt. H NMR (CDOD): 8 
7.96-7.93 (m. 1H), 7.60-7.55 (m, 2H), 7.29-7.23 (m, 1H), 
7.18-6.95 (m, 9H), 5.15 (t, 1H, J=6.9 Hz), 3.90 (s, 3H), 
3.35-3.24 (m, 2H). 
0568 Compounds according to the second aspect of Cat 
egory IX which comprise a substituted or unsubstituted 
oxazol-2-yl unit for R' can be prepared by the procedure 

HCO 
outlined in Scheme XXI and described herein below in 3 
Example 22. Intermediate 39 can be prepared according to 61 
Scheme XVII and Example 18. Reagents and conditions; (b)(i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH: rt, 18 hr. 

Scheme XXI 
Example 22 

S 

X-() 4-(S)-2-5-(3-Methoxyphenyl)oxazole-2-ylamino 
N 2-(2-phenylthiazole-4-yl)ethylphenylsulfamic acid 

e (61) 
NCS 

ON Preparation of 5-(3-methoxyphenyl)oxazol-2-yl)-2- 
(4-nitrophenyl)-1-(2-phenylthiazole-4-yl)ethyl 

amine (60) 
0569. A mixture of (S)-4-(isothiocyanato-2-(4-nitrophe 

S nyl)ethyl)-2-phenylthiazole, 53, (300 mg, 0.81 mmol), 
/ 1-azido-1-(3-methoxyphenyl)ethanone (382 mg, 2.0 mmol) 
N and PPhs (0.8 g., polymer bound, -3 mmol/g) in dioxane (6 

mL) is heated at 90° C. for 20 minutes. The reaction solution 
HN N is cooled to room temperature and the Solvent removed in 

ON N 
(), / 

53 

vacuo and the resulting residue is purified over silica to afford 
300 mg (74% yield) of the desired product as a yellow solid. 
"H NMR (300 MHz, MeOH-d) & 8.02 (d. J–7.2 Hz, 2H), 
7.92-7.99 (m, 2H), 742-747 (m, 3H), 7.22-7.27 (m, 3H), 
6.69-7.03 (m, 4H), 6.75-6.78 (m. 1H), 5.26 (t, J=6.3 Hz, 1H), 
3.83 (s, 4H), 3.42-3.45 (m, 2H). 

H3CO Preparation of 4-(S)-2-5-(3-methoxyphenyl)ox 
azole-2-ylamino-2-(2-phenylthiazole-4-yl) 

60 ethylphenylsulfamic acid (61) 
Regist conditions (a) 1-azido-1-(3-methoxyphenyl)ethanone, PPh3 dioxane,90° 0570 5-(3 -methoxyphenyl)oxazol-2-yl)-2-(4-nitrophe 

nyl)-1-(2-phenylthiazole-4-yl)ethylamine, 60, (300 mg. 
0.60 mmol) is dissolved in MeOH (15 mL). 
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Reagents and conditions; (c) (i) H2:PdC, MeOH; (ii)SO3-pyridine, NH4OH, rt, 18 hr. 

Example 23 

4-((S)-2-(2-(3-Chlorophenyl)acetamido)-2-(2- 
(thiophen-2-yl)oxazol-4-yl)ethyl)phenylsulfamic 

acid (64) 

Preparation of (S)-2-(4-nitrophenyl)-1-(thiophen-2- 
yl)oxazol-4-yl)ethanamine hydrobromide salt (62) 

0595 A mixture of (S)-tert-butyl 4-bromo-1-(4-nitrophe 
nyl)-3-oxobutan-2-ylcarbamate, 7, (38.7g, 100 mmol), and 
thiophen-2-carboxamide (14g, 110 mmol) (available from 
Alfa Aesar) in CHCN (500 mL) is refluxed for 5 hours. The 
reaction mixture is cooled to room temperature and diethyl 
ether (200 mL) is added to the solution. The precipitate which 
forms is collected by filtration. The solid is dried under 
vacuum to afford the desired product which can be used for 
the next step without purification. 

Preparation of 2-(3-chlorophenyl)-N-(S)-2-(4-nitro 
phenyl)-1-2-(thiophen-2-yl)oxazol-4-yl 

ethyl)acetamide (63) 
0596 To a solution of (S)-2-(4-nitrophenyl)-1-(thiophen 
2-yl)oxazol-4-yl)ethanamine HBr, 47. (3.15 g, 10 mmol) 
3-chlorophenyl-acetic acid (1.70 g. 10 mmol) and 1-hydroxy 
benzotriazole (HOBt) (0.70 g, 5.0 mmol) in DMF (50 mL) at 
0° C., is added 1-(3-dimethylaminopropyl)-3-ethylcarbodi 
imide (EDCI) (1.90 g, 10 mmol) followed by triethylamine 
(4.2 mL, 30 mmol). The mixture is stirred at 0°C. for 30 
minutes then at room temperature overnight. The reaction 
mixture is diluted with water and extracted with EtOAc. The 
combined organic phase is washed with 1 Naqueous HCl, 5% 
aqueous NaHCO, water and brine, and dried over NaSO. 
The solvent is removed in vacuo to afford the desired product 
which is used without further purification. 

Preparation of —((S)-2-(2-(3-chlorophenyl)aceta 
mido)-2-(2-(thiophen-2-yl)oxazol-4-yl)ethyl)phenyl 

sulfamic acid (64) 
0597 2-(3-chlorophenyl)-N-(S)-2-(4-nitrophenyl)-1-(2- 
(thiophen-2-yl)oxazol-4-yl)ethyl)acetamide, 63, (3 g) is dis 
solved in MeOH (4 mL). A catalytic amount of Pd/C (10% 
wfw) is added and the mixture is stirred under a hydrogen 
atmosphere 18 hours. The reaction mixture is filtered through 
a bed of CELITETM and the solvent is removed under reduced 
pressure. The crude product is dissolved in pyridine (12 mL) 
and treated with SO-pyridine (0.157 g). The reaction is 
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stirred at room temperature for 5 minutes after which a 7% 
solution of NH-OH is added. The mixture is then concen- Scheme XXIII 
trated and the resulting residue can be purified by reverse 
phase chromatography to afford the desired product as the O 
ammonium salt. 

NH2 
0598. The second aspect of Category X of the present 
disclosure relates to compounds having the formula: HN O -- 

ON n 

Sk" 
H3C CH3 

1 

O 
Br 
He 

Y / 
wherein R' is aryland RandR are further described herein 
below in Table XX. NHHBr 

ON 

TABLE XX 65 
Reagents and conditions: (a) CH3CN; reflux, 2 hr. 

No. R2 R3 R Y / 
T833 methyl hydrogen phenyl s 
T834 methyl hydrogen benzyl Her 

T835 methyl hydrogen 2-fluorophenyl NH2-HBr 
T836 methyl hydrogen 3-fluorophenyl ON 

T837 methyl hydrogen 4-fluorophenyl 65 

T838 methyl hydrogen 2-chlorophenyl 

T839 methyl hydrogen 3-chlorophenyl y / 
T840 methyl hydrogen 4-chlorophenyl S. 

T841 ethyl hydrogen phenyl N 

T842 ethyl hydrogen benzyl HN O 

T843 ethyl hydrogen 2-fluorophenyl ON 
T844 ethyl hydrogen 3-fluorophenyl 

T845 ethyl hydrogen 4-fluorophenyl 

T846 ethyl hydrogen 2-chlorophenyl 

T847 ethyl hydrogen 3-chlorophenyl 

T848 ethyl hydrogen 4-chlorophenyl 66 

T849 thien-2-yl hydrogen phenyl Reagents and conditions; (b) CHCO2H, EDCL, HOBt, DDPEA, DMF; rt, 18 hr. 
T850 thien-2-yl hydrogen benzyl 

T851 thien-2-yl hydrogen 2-fluorophenyl Y / 
T852 thien-2-yl hydrogen 3-fluorophenyl S. 

T853 thien-2-yl hydrogen 4-fluorophenyl N 

T854 thien-2-yl hydrogen 2-chlorophenyl HN O -- 

T855 thien-2-yl hydrogen 3-chlorophenyl ON 

T856 thiene-2-yl hydrogen 4-chlorophenyl 

0599 Compounds according to the second aspect of Cat 
egory X can be prepared by the procedure outlined in Scheme 66 
XXIII and described herein below in Example 24. 
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Reagents and conditions; (c) (i) H2:PdC, MeOH; (ii) SO3-pyridine, NH4OH, rt, 18 hr. 

Example 24 

{4-2-(S)-(4-Ethyloxazol-2-yl)-2-phenylacetylami 
noethyl-phenylsulfamic acid (67) 

Preparation of (S)-1-(4-ethyloxazol-2-yl)-2-(4-nitro 
phenyl)ethanamine (65) 

0600. A mixture of 1-(S)-carbamoyl-2-(4-nitrophenyl) 
ethyl-carbamic acid tert-butyl ester, 1 (10g, 32.3 mmol) and 
1-bromo-2-butanone (90%, 4.1 mL, 36 mmol) in CHCN 
(500 mL) is refluxed for 18 hours. The reaction mixture is 
cooled to room temperature and diethyl ether is added to the 
solution and the precipitate which forms is removed by filtra 
tion and is used without further purification. 

Preparation of N-1-(4-ethyloxazol-2-yl)-2-(4-nitro 
phenyl)ethyl-2-phenyl-acetamide (66) 
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acid (1.90 g, 14 mmol) and 1-hydroxybenzotriazole (HOBt) 
(0.94 g, 7.0 mmol) in DMF (100 mL) at 0° C., is added 
1-(3-dimethylamino-propyl)-3-ethylcarbodiimide (EDCI) 
(2.68 g. 14 mmol) followed by triethylamine (6.0 mL, 42 
mmol). The mixture is stirred at 0°C. for 30 minutes then at 
room temperature overnight. The reaction mixture is diluted 
with water and extracted with EtOAc. The combined organic 
phase is washed with 1 N aqueous HCl, 5% aqueous 
NaHCO, water and brine, and dried over NaSO. The sol 
vent is removed in vacuo to afford the desired product which 
is used without further purification. 

Preparation of 4-2-(S)-(4-ethyloxazol-2-yl)-2-phe 
nylacetylaminoethyl-phenylsulfamic acid (67) 

0602) N-1-(4-ethyloxazol-2-yl)-2-(4-nitrophenyl)ethyl 
2-phenyl-acetamide, 66, (0.260 g) is dissolved in MeOH (4 
mL). A catalytic amount of Pd/C (10% w/w) is added and the 
mixture is stirred under a hydrogen atmosphere 18 hours. The 
reaction mixture is filtered through a bed of CELITETM and 
the solvent is removed under reduced pressure. The crude 
product is dissolved in pyridine (12 mL) and treated with 
SO-pyridine (0.177 g, 1.23). The reaction is stirred at room 
temperature for 5 minutes after which a 7% solution of 
NH-OH (10 mL) is added. The mixture is then concentrated 
and the resulting residue is purified by reverse phase chroma 
tography to afford the desired product as the ammonium salt. 
0603 Non-limiting examples of the HPTP-B (ICso uM) 
activity for the disclosed compounds are listed in Table XXI. 
HPTP-f inhibition can be tested by any method chosen by the 
formulator, for example, Amarasinge K. K. et al., “Design 
and Synthesis of Potent, Non-peptidic Inhibitors of HPTP 
beta’ Bioorg Med Chem. Lett. 2006 Aug. 15: 16(16):4252-6. 
Epub 2006 Jun. 12. Erratumin: Bioorg Med Chem. Lett. 2008 
Aug. 15; 18(16):4745. Evidokimov, Artem G corrected to 
Evdokimov, Artem Gl: PMID: 16759857; and Klopfenstein 
S. R. et al. “1,2,3,4-Tetrahydroisoquinolinyl Sulfamic Acids 
as Phosphatase PTP1B Inhibitors’ Bioorg Med Chem. Lett. 

0601 To a solution of (S)-1-(4-ethyloxazol-2-yl)-2-(4-ni- 2006 Mar. 15: 16(6):1574-8, both of which are included 
trophenyl)ethanamine, 65. (2.9 g, 11 mmol), phenylacetic herein by reference in their entirety. 

TABLE XXI 

HPTPB 
No. Compound IC50 M 

AA1 O.OOO157 

N Y / 
N 

V / 
Y. n HN O 

HO N 

(S)-4-2-(4-Ethylthiazol-2-yl)-2-(phenylacetylamino)ethyl 
phenylsulfamic acid 




















































































