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commtpmcatlo}{ltbe%ween the endothelial cells that line blood vessels and their surrounding
environment. In the early stages of angiogenesis, tissue or tumor cells produce and secrete pro-

| angiogenic growth factors in response to environmental stimuli such as hypoxia. These factors
diffuse to nearby endothelial cells and stimulate receptors that lead to the production and
secretion of proteases that degrade the surrounding extracellular matrix. The activated
endothelial cells begin to migrate and proliferate into the surrounding tissue toward the source of
these growth factors (Bussolino, F., Trends Biochem. Sci., 22, 251-256, (1997)). Endothelial
cells then stop proliferating and differentiate into tubular structures, which is the first step in the
formation of stable, mature blood vessels. Subsequently, periendothelial cells, such as pericytes
and smooth muscle cells, are recruited to the newly formed vessel in a further step toward vessel
maturation.

Angiogenesis is regulated by a balance of naturally occurring pro- and anti-angiogenic
factors. Vascular endothelial growth factor, fibroblast growth factor, and angiopoeitin represent
a few of the many potential pro-angiogenic growth factors. These ligands bind to their
respective receptor tyrosine kinases on the endotheliél cell surface and transdﬁce signals that
promote cell migration and proliferation. Whereas many regulatory factors have been identified,
the molecular mechanisms of this process are still not fully understood.

There are many disease states driven by persistent unregulated or improperly regulated

angiogenesis. In such disease states, unregulated or improperly regulated angiogenesis may
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920-25 (1994)).

Although many disease states are driven by persistent unregulated or improperly
regulated angiogenesis, some disease states could be treated by increased angiogenesis. Tissue
growth and repair are biologic events wherein cellular proliferation and angiogenesis occur.
Thus an important aspect of wound repair is the revascularization of damaged tissue by .

angiogenesis.

Chronic, non-healing wounds are a major cause of prolonged morbidity in the aged
human population. This is especially the case in bedridden or diabetic patients who develop
severe, non-healing skin ulcers. In many of these cases, the delay in healing is a result of
inadequate blood supply either as a result of continuous pressure or of vascular blockage. Poor
capillary circulation due to small artery atherosclerosis or venous stasis contributes to the failure
to repair damaged tissue. Such tissues are often infected with microorganisms that proliferate
unchallenged by the innate defense systems of the body which require well vascularized tissue

to effectively eliminate pathogenic organisms. As a result, most therapeutic intervention centers
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therapy.

It has been suggested that one means for regulating angiogenesis is to treat patients with
a human protein tyrosine phosphatase beta (HPTP-B) inhibitor (Kruegar et al., EMBO J., 9,
(1990)) and, therefore, to satisfy this need the compounds of the present disclosure have been

prepared.

SUMMARY OF THE DISCLOSURE
The compounds of the present disclosure are a new class of compounds that can regulate
angiogenesis in humans.
The present disclosure further relates to pharmaceutical compositions and their
pharmaceutically acceptable salts, and/or pharmaceutical compositions thereof comprising
a) an effective amount of one or more compounds according to the present
disclosure; and

b) an excipient...
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otherwise undesirable, i.e., the material can be administered to an individual along with the
relevant active compound without causing clinically unacceptable biological effects or
interacting in a deleterious manner with any of the other components of the pharmaceutical
composition in which it is contained.

Throughout the description and claims of this specification 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.

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.

“Optional”.or “optionally” means that the subsequently 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.

Ranges can 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
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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
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.

The term “organic unit” as described herein refers to groups or moieties that comprise
one or more carbon atoms and which form a portion of one of the compounds or
pharmaceutically acceptable salts thereof. For example, many of the substituent units referred to
elsewhere herein are organic units. In order to effectively function in the context of their
presence in the compounds and/or salts disclosed herein, the organic units should often have
variable ranges of restricted size and/or molecular weight, so as to provide desired binding to the
target enzymes, solubility, bioabsorption characteristics. For example, organic unit can have, for
example, 1-26 carbon atoms, 1-18 carbon atoms, 1-12 carbon atoms, 1-8 carbon atoms, or 1-4
carbon atoms. Organic units often have hydrogen bound to at least some of the carbon atoms of
the organic units, and can optionally contain the common heteroatoms found in substituted
organic compounds, such as oxygen, nitrogen, sulfur, and the like, or inorganic atoms such as
halogens, phosphorus, and the like.. One example, of an organic radical that comprises no
inorganic atoms is a 5, 6, 7, 8-tetrahydro-2-naphthyl radical. In some embodiments, an organic
radical can contain 1-10 inorganic heteroatoms bound thereto or therein, including halogens,

oxygen, sulfur, nitrogen, phosphorus, and the like. Examples of organic radicals include but are
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oSfubtstr:t%tgdt Qn%runsubstltlltrétd lmear branched or cyclic alkenyl include, ethenyl (Cy), 3-
propenyl (C3), 1-propenyl (also 2-methylethenyl) (Cs), isopropenyl (a/so 2-methylethen-2-yl)
(C3), buten-4-yl (Cs), and the like; substituted linear or branched alkenyl, non-limiting examples
of which include, 2-chloroethenyl (also 2-chlorovinyl) (C;), 4-hydroxybuten-1-yl (Cj), 7-
hydroxy-7-methyloct-4-en-2-yl (Cg), 7-hydroxy-7-methyloct-3,5-dien-2-yl (Co), and the like.

Substituted and unsubstituted linear or branched alkynyl include, ethynyl (C,), prop-2-
ynyl (also propargyl) (Cs), propyn-1-yl (Cs3), and 2-methyl-hex-4-yn-1-yl (Cy); substituted linear
or branched alkynyl, non-limiting examples of which include, 5-hydroxy-5-methylhex-3-ynyl
(C7), 6-hydroxy-6-methylhept-3-yn-2-yl (Cg), 5-hydroxy-5-ethylhept-3-ynyl (Cs), and the like.

Substituted and unsubstituted “alkoxy” are used herein denotes a unit having the general
formula ~OR'® wherein R'% is an alkyl, alkylenyl, or alkynyl unit as defined herein above, for
example, methoxy, methoxymethyl, methoxymethyl.

' Substituted and unsubstituted “haloalkyl” are used herein denotes an alkyl unit having a
hydrogen atom substituted by one or more halogen atoms, for example, trifluoromethyl, 1,2-
.dicloroethyl, and 3,3,3-trifluoropropyl.

The term “aryl” as used herein denotes cyclic organic units that comprise at least one

benzene ring having a conjugated and aromatic six-membered ring, non-limiting examples of
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The term “heterocyclic” denotes a ring system having from 3 to 10 atoms wherein at
least one of the ring atoms is a heteroatom not limited to nitrogen, oxygen, or sulfur. The rings
can be single rings, fused rings, or bicyclic rings. Non-limiting examples of heterocyclic rings
include:

H

Y. N
O LU

2

All of the aforementioned heteroaryl or heterocyclic rings can be optionally substituted
with one or more substitutes for hydrogen as described herein further.
Throughout the description of the present disclosure the terms having the spelling

“thiophene-2-yl and thiophene-3-yl” are used to describe the heteroaryl units having the
respective formulae:



target enzynes, solubility, bioabsorption
characteristics. For exanple, organic unit can have,
woanosgzwspl e, 1- 26 carbon atons, 1-18 carbon aPOmREIS2007/014822
1-12 carbon atons, 1-8 carbon atonms, or 1-4 carbon
atons. Organic units often have hydrogen bound to at
| east sonme of the carbon atons of the organic units,
and can optionally contain the common het er oat ons
found in substituted organic conpounds, such as _
oxygen, nitrogen, sulfur, an¢g the Iike, or inorganic
atons such as hal ogens, phosphorus, and the like.. One
exanpl e, of an organic radical t hat conprises no

inorganic atonms is a 5, 8-t hydr o- 2- napht hyl|

radical. In sone enb FHéQE} éﬁg ni c radi cal can

contain 1-10 inorgan het-et;oat o qund thereto or

3 ' ' ' h ens tro

wherea%) Ergé%hgrlgutg’g %éxﬁgb{ﬁgdes (?tJI tﬁ pr nt%%/ sut('ﬁ, @dﬁ‘%ﬁrﬁum for
these moietiesciee typicallyespelled ‘i‘thidpheh-tZCyl and alhlbphen-s-lyﬂfodspwtﬁ'dly. Herein the

al: Ltuted cycl oal kyl., ) )
terms  Fi¥leneiXf1 B t@é"?&\%‘ Ipeegid then deeriipe ese g gg amits or

moietiesyerich mzie npxye c@ﬁpc’ﬁxﬂﬁis @b pr@ééﬁy Bi‘s&fd@ﬁ?é%léi? to make it unambiguous
| car boxam do,

b d al b d
o e S BT Ll b

dthls YéradubBiituted’hs ﬁ@éd‘ﬂﬁl‘ou@@ﬁﬁhékﬁéﬂ ﬁé’e{tmnalm)%{rm “substituted” is
substituted aIkoxY hal oal'k al koxy, aryl

defined hgrepias e byd m{b ety owhsther agyelie gtqulqccwhmh has one or more
hydrogét! Bohistrépraced 6y & %Mﬁﬁém@ of ?é;vefaql stﬂ@&ﬁ??@démﬁdth@}éﬁ below.” The

are defined el'sewhere herein. ew non
units, wheg sgbgtifuting & dadragen athmenis cahdzle of Iﬁplml&lemqehﬁh‘bmatom two

hydro gk &tbHRE oAk QX Wy dr @Qéé&ﬁbﬁxﬁ Fﬁn&lh%%%l%g? B%%S(ty g% ggl cal 1?1 addition, these

acet oxy radical s
substitugisantrenlaee @wmhxﬂrgmatpmtoedwbu adgvent Grbovshe (form said substituent,

new mcﬁ¥tgl btlcurﬁ{ Kifdr cﬂ&r}p?eé: %&&?ﬁlte}i u?x&ztﬁatl r%yl\%? norq%ﬂé%;)dgogeg atom
replacemnpmgbgdles bﬂ@ggtn dydi‘mpfﬂ,cqnyllthe( 189, , Artwbl}tyyikogeﬁéti)om replacement

includes 38?)0%& §+ nﬁ %and t@g g ﬁtv&fo%})g?ée?{:%;gggrtﬁé%§mf%§ frongl Adjacent

carbon htlomsl méﬂadesmmxgamdsthbslﬂdet W thiled hyt@gen RpRIEMEA: inBRides cyano, and
the like® yf%l | tEm? ls&}/stltuteé) 1S use(rln througlout 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
carbocyclic ring”, (N,N-dimethyl-5-amino)octanyl is a “ substituted Cg alkyl unit, 3~
guanidinopropyl is a “substituted Cj alkyl unit,” and 2-carboxypyridiny! is a “substituted
heteroaryl unit.”

The following are non—limitl:ng examples of units which can substitute for hydrogen
atoms on a hydrocarbyl or other unit:

i) Ci-C)2 linear, branched, or cyclic alkyl, alkenyl, and alkynyl; for example,

* methyl (Cy), ethyl (Cy), ethenyl (Cy), ethynyl (C;), n-propyl (Ca), iso-propyl (Cs),
cyclopropyl (Cs), 3-propenyl (C;;), 1-propenyl (also 2-methylethenyl) (Cs),
isopropenyl (also 2-methylethen-2-yl) (Cs), prop-2-ynyl (also propargyl) (Cs),
propyn-1-yl (Cs), n-butyl (C4), sec-butyl (Ca), iso-butyl (Ca), tert-butyl (Cs),
cyclobutyl (C,), buten-4-yl (C4), cyclopentyl (Cs), cyclohexyl (Ce);



exanpl es of which includes, hydroxymethyl (G),
chloronmethyl (C ), trifluoronethyl (G ), am nonethyl
wOGhgs/00356ghl or oet hyl (C2), 2-hydroxyethyl (C2)PCT/US2007/014822
1, 2-difluoroethyl (C2), 2,2,2- trifluoroethyl (C3),
3- car boxypropyl (C3), 2,3-dihydroxycyclobutyl (C),
and the like. Substituted and unsubstituted |inear,
branched, or cyclic al kenyl include, ethenyl (C), 3-
propenyl (C3), 1-propenyl (also 2-nethylethenyl) (Cs)5
i sopropenyl (also 2-nethy|et@pn-2-yl) (C3), buten-4-yl
(C4), and the like; substitut'ed |inear or branched
al kenyl , non- Iiniting exanples of which i ncl ude,

2:.chl . h
M )ﬁyd? gt[%l &5 VI QIXA )fOI( exe)n’lple phenyl, naphthyt (also

hygr 8xmfe}rd7m&b mtyt]am;t hs ?a;ﬁﬂh{dgxy-ll -¥1@8) o) or naphthyleg-zt-%l C);
r ne ocC | , an
'Pkﬁ shbimred grals wamefﬁg Ebsfquﬁmreevq ucrf)@%af B de5FEprchiagrein:
ab Ky nYdubkiatddds, un@ﬁmﬁMEd t%q hd@ér@ﬂ’y?nnﬁ@)éls defdrifed herein below;
propaav(%/:&h%\ b Wg Y L (S, _
z - 9r e’(m €5 @HbsﬁltzgﬁedqqliﬁeaﬂprHs,
br anchgg bh&g n%Hg@epfszE] td)@ﬁz@ﬁ?@ﬁ}; eaénggfcﬁl‘{béﬁzcmcm,

i ncl ude, rox% | hex yn
oihy drd@R %’Rmebﬁiﬁ MR tfosﬁywnaleyi-c 3, ~CH,COCH3, ~OCH,CHj, —

h d
gubgt |rt u ? g%iuhsugst 1T Ut 6543519,}(1(_@&%2;&2{ ?s%?ﬁ?ér ei n
Sﬁﬁot edCR'URi % )zh?aobcag ffer egmaammmm actmolloel;, t —~
er ej uni
as def(?(r?é%ﬁ%%iflé? v‘%s6 Hzfé}h’exa &F’écgfﬁgﬁib%w -
nethgn?ﬁﬁf?%ﬁH#mﬁﬂmﬂxynetthe ﬁgbétituteg and o
S af
R R R OB T R e Ra B <GEiy LR R -
2r ITDT@OM‘I@H@ n—(H{m%IHgG%, g&mmﬁ)z} thd LGHZG@I;}I]CI@}J{;%ZF
) - a n
b RS 5 it S BRI ) W -

that CGHAPCHSEHSY, -CEBMHOHS Jtmwcehyz Aed h@mnm(@HZCH3),
ﬁsnj qumt ed and aronmatic six-nmenbered ring,
i 1319858 ~Bacdrlp 8% a99wili ch i ncl ude phenyl (Ce),

napht hyloi**k!3).cfed 0), naphthylen-2-yl (G o). Aryl
ri.ngs can hayg
xii)m —~(CRR™"),NOy;
xiii) —CH;Xy; wherein X is halogen, j is from 0 to 2, j + k = 3; for example, —
CH,F, —CHF,, —CF3, —CCls, or —CBrs3;
xiv) —(CR"R""),SR'%; —SH, ~CH,SH, —~SCH3, ~CH,SCH3, —SCgHs, and —
CH,SC¢Hs;
xv)  —(CR"™R"),S0O,R"?; -SO,H, -CH,S0,H, ~SO,CH3, ~CH,S0,CHs, —
S02C¢H;s, and —-CH,S0O,C¢Hss; and
xiii) —(CR'"R""),S03R'?; for example, ~SOsH, —-CH,SO;H, —SO;CHj, -
CH2S03CH3, —SO3C¢Hs, and —CH,>SO3CgHss;
wherein each R'? is independently hydrogen, substituted or unsubstituted C,-C4 linear, branched,
or cyclic alkyl, phenyl, benzyl; 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 branched alkyl; the
index p is from 0 to 4.
For the purposes of the present disclosure the terms “compound,” “analog,” and

“composition of matter” stand equally well for the disclosed chemical entities described herein,



one or nore hydrogen atons substituted by another
organic or inorganic radical. Non-limting exanples of
weoeubmstozed ed aryl rings include: 4-fl uorophenyPC{@82007/014822
2- hydr oxyphenyl (Ce), 3- nethylphenyl (C),
2-am no- 4-f| uorophenyl (C), 2-(
, 1 V-di et hyl am no) phenyl (Ce), 2- cyanophenyl (C),
2, 6-di -ter -butyl phenyl (Ce), 3-nmethoxyphenyl (Ce),
8- hydr oxynapht hyl en-2- yl (G o),
4, 5-di met hoxynapht hyl en-1-yl 1§C o), and
6- cyanonapht hyl en-1-yl (Ci o). The term"heteroaryl”
denotes an organic unit conprising a five or six
includifiB A ¥hakGeth&9@ o ths st SR ﬁﬂc%ﬁhéﬂgawﬁ%ﬁ ik l‘ﬁzdg %\ﬁ‘@ﬁ'}e terms
one of the ring atons is a teroétomse ecte
“compggrd; oG Rnslomx grrbiicorapositigrf efrmatterh erdused intarchngdabbsthoarghout the
single ring, for exanple, a ring having 5
present‘éérik”&fﬁ‘gtég%? vvhe?el n at |least one ring atomis a
hidtecnresenb disalosuie adidressestseveral mmgetrmechxg/lgmads @ﬁtetsuh& ur,

di f t
> S s e e o

anliibhetse amhtherably frovidivg Spetiod ftaawgauu eﬁémd i@asdisorder,
e of the.rin S an aromatlcrln east one
é{;‘clfﬁ?eofn #by gF gﬂ’ﬁ‘i Pen Mhgesin §“%°E‘%§teéﬁsd%?]6ﬁ?tpﬁ,cl udi ng

oxygen, sul fur The follow ng are
2) 346 aﬂ\ﬁ %G %g Stll‘ﬁ asfieanoRrelain fyragBe nbesphatasybets (HPTP-B)
hebh ) al; r . | "o, .
D U e o 17 Sl S iogbsis fp a disorder,
disgase, srpdadyt, o penditipmy amdons i s a het er oat om not
limted to nitrogen, oxygen, or sulfur. The rings can
3) Feoyding Qpnmqsgg)ns feﬁfgetdver asrtgsnangprotsin jbsine phasuphatase beta (HPTP B)

BT S AT AR5 AR i
disegse, U&lhad)e oopmndmaxh h&:emtb&iglbgﬁredis is decreased.

These and other unmet medical needs are resolved by the human protein tyrosine
phosphatase beta (HPTP-B) inhibitors of the present disclosure, that are capable of regulating
angiogenesis and thereby serving as a method for treating elevated or diminished angiogenesis
in humans or in treating diseases that are caused by insufficient regulation of human protein

tyrosine phosphatase beta (HPTP-f3).

The compounds disclosed herein include all pharmaceutically acceptable salt forms, for
example, salts of both basic groups, inter alia, amines, as well as salts of acidic groups, inter
alia, sulfamic acids, and carboxylic acids. The following are non-limiting examples of anions
that can form salts with basic groups: chloride, bromide, iodide, sulfate, bisulfate, carbonate,
bicarbonate, phosphate, formate, acetate, propionate, butyrate, pyruvate, lactate, 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: sodium, lithium, potassium,
calcium, magnesium, bismuth, and the like.

The compounds of the present disclosure have Formula (]):

R

N
1
H



with one or nore substitutes for hydrogen as descri bed
herein further. Throughout the description of the
wonrems@azsedi scl osure the terns having the spel | PAG/US2007/014822
"t hi ophene-2-yl and thiophene-3-yl" are used to
descri be the heteroaryl units having the respective
fornmul ae: whereas in nam ng the conpounds the disclosu
re, the chem cal nonmencl ature for these noieties are
typically spelled "thiophen-2-yl and thiophen-3-yl"
respectively. Herein the teryg "thiophene-2-yl and
t hi ophene-3-yl" are used when describing these rings
as units or noieties which nake up the conpounds of
t he present disclosure solelg to make it unanbi guous
to the artisan of ordinary s which rings are
whereiti eeadartash itomheavingithe Biend eninhas tHes(SD steteedhemstnyssdndicated in the
t hroughout the specification. The term "substituted"
formul2.5 defined herein as "a hydrocarbyl moiety, whether
FCHG dubsSutedysthindubstitated thiasol ginehiOliavils thelfyehoigen
atons replaced by a substituent or severa
substituents as defined herein below. " The units, when
substituting for hydroggn alrsns are capg sof
repl aci ng one hydr Aﬁ% t wer h \ra?orrs or
t hree hydrogen at ons® of ﬁgrocarb %ty at a
. 5tlne In addition, these substituents can replace two
R*, R’ fapd RS gem sultstimenberoups thajcaic baindspenstsndy chosesrfram aiwide variety of
morgau‘l?l}:I gﬁ;}drﬁ %&ggydﬁﬁ Hn% %ﬁ&l} e}lgg ltﬁae lél{::eﬁ lor© i %é)esﬁmg?% \rxrx]nts such as
alkyls, lceqdbalnkwsehttenmwm dastemdm!gemd ﬂny dﬂchyheremﬂ!lctl lsabstitkent units can
en,at C d a
optlonaAl)?/ hrﬁvﬁo g ri%% &011(1 a 9 oei" 1 éjr%%eon% a§§rg§1 (?12% P%/l %}é r?%rbon atoms.
f@m)@djp':le efitompainals oﬁiFormu]ar(d:)I, Rdeﬂtse'platqs to #ndzdliey! units having
the f [ e. A three hydrogen repl acenent includes cyano, and
CIOPHE: | i ke. The term substituted is used throughout the
present specification to indicat®* hat a hydrocar byl
noi ety, inter alia, aronag rqng al kyl chai n; can
have one or nore of the hy

wherein R* and R’ are each independently chosen from:

i) hydrogen;

1i) substituted or unsubstituted C,-Cg linear, branched, or cyclic alkyl;

1i1) substituted or unsubstituted phenyl;

iv) substituted or unsubstituted heteroaryl; or
R* and R can be taken together to form a saturated or unsaturated ring having from 5 to 7
atoms.

One example of compounds of Formula (I) includes R units having the formula:
. Ré

N
<X
S H
wherein R is hydrogen and R* is a unit chosen from methyl (C}), ethyl (Cy), n-propyl (Cs), iso-
propyl (Cs), n-butyl (Cs), sec-butyl (Cy), iso-butyl (Cs), tert-butyl (Cs), n-pentyl (Cs), 1- ‘
methylbutyl (Cs), 2-methylbutyl (Cs), 3-methylbutyl (Cs), cyclopropyl (Cs), n-hexyl (Ce), 4-
methylpentyl (Cg), and cyclohexyl (Cy).
Another example of compounds of Formula (I), R units include to units wherein R* is a

unit chosen from methyl (C;), ethyl (Cy), n-propyl (Cs), iso-propyl (Cs), n-butyl (C4), sec-butyl



atons replaced by a substituent. Wien a noiety is

descri bed as "substituted" any nunber of the hydrogen
wataswormy be replaced. For exanpl e, 4-hydroxypOemwgkoorsi4822

a "substituted aromatic carbocyclic ring",

(N, N-di net hyl -5-am no)octanyl is a " substituted C

al kyl unit, 3- guanidinopropyl is a "substituted C3

al kyl unit,"” and 2-carboxypyridinyl is a "substituted

heteroaryl unit.” The followi ng are non-limting

exanpl es of units which can substitute for hydrogen

atons on a hydrocarbyl or otter unit: i) Cl-Cl2

| i near, branched, or cyclic al kyl, al kenyl, and

(Ca), isf‘ '@5)&5‘ %lgé)hgq%{eﬂ(%gg{ (ec;?),lrarn&;%I is %&%t’ crpsay %Pé%, th(&? §Y Lthyl ().

Non-hn%yﬁg%saaﬂ deks off € as&c%memhdés%s-dnﬂ.emmeﬂwz yBlas@hyl-5-
hyletheny i SO

methyltblazel-ﬁwl,e‘t methyl= %P*yl)(t@ayol- b Q“)ﬁné’leﬂ‘(yitlh?&ob?dﬁar gyl)
epéﬁﬁﬂé)e %fﬂ)mg)@ds’ofﬁ" o*?qu}’d (&%mts 1§@1‘&d9 %hif& wherein R’ is
(L tert-huty %go butyl (C4),
hydrog@ut)@RmM SL(osmute allsylopat sgid spbﬁ)tutlwcq praxdypmy 06) i)
ubst i S uted Cor Co aryl; for
g th%%ﬂeﬂ§rQﬂ g@ﬁ%h& i(also referredyto herein as
naxpht RN@ADE; anyl (C| 0) or naphthylen-2-yl (G 0));
|1L)| ) Sldgfltll tuted or unsubstituted Cl-C9 heterocyclic
Mngs:-as described herein; iv) substituted or
whercinieaii Y ji¢ indeper@enty hiétogenar @-C4ilingsr odwandedralkdd

li‘\%q‘?l'uﬁ bel ow: _p&yégis @iﬂf@t@é a%@&éﬁbh eci( &g',pn §n R units include —

CH,F, 2C8FZ, CidT5, ~CasCRHUPHE HOR, *@ﬁ@mm%2®0ﬂ3, (CRI,CH,0H, -
ST T EOY 1T W T T M

AL g examples of units that comprise R units include 2,2-
difluorocyclopropyl, 2-methoxycyclohexyl, and 4-chlorocyclohexyl.

A yet further example of compounds of Formula (I), R units 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-butylphenyl, 4-cyclopropylphenyl, 4-
diethylaminophenyl, 4-(trifluoromethyl)phenyl, 4-methoxyphenyl, 4-(difluoromethoxy)phenyl,
4-(trifluoro-methoxy)phenyl, 3-chloropheny, 4-chlorophenyl, and 3,4-dichlorophenyl, which
when incorporated into the definition of R affords 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-(difluoromethoxy)phenylthiazol-2-yl, 4-
(trifluoromethoxy)phenylthiazol-2-yl, 3-chloropheny, 4-chlorophenylthiazol-2-yl, and 3,4~
dichlorophenylthiazol-2-yl.

A still further example of compounds of Formula (I) includes R units wherein R* is
chosen from hydrogen, methyl, ethyl, n-propyl, and iso-propyl and R’ 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.

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-



vii) -(CR 13aR13b)zC(O OR12 ; for exanple, -CO 2CH3,
-CH 2CO2CH3, CR2CH2CH3, -CH 2CQ2CH2CH3, -CO

wachiB@e2eH3, and CH2CORCH2CH2CH3; viii) -(CR PCT/US2007/014822
13aR13b) zC(O N(R 12)2; for exanple, -CONH 2, -CH
2CONH2, CONHCH3, -CH 2CONHCH3, -CON(CH 3)2, and -CH
2CON(CH3) 2; ix) -(CR 13aR13b)zN(RI 2)2; ; for exanple,
-NH 2, -CH 2NH2,-NHCH 3, -N(CH 3)2, - NH(CH2CH3), -CH
2NHCH3, -CH 2N(CH3)2, and -CH 2NH(CH2CH3); x) hal ogen;

-F, -d, -Br, and -1; xi) -( | 3aR13b) zCN;, xii) -(CR
13aR13b) zNQ2; xiii) -CH Xk; erein Xis haI ogen, | is
fromQo 2, j + k = 3; for exanple, - - CHF 2,

5-yl, irﬁi%;o?izdh,c%plgiolg{:ﬂ gyrroé;ryzl ¥ 1(3 13aR| §b%lé§)%[z%l 4-yl, oxazol-5-
yl, 1sox@b@3ﬁ§ﬁ5sox&61 -4-{ R ok3ads3h), ﬁ@&ﬁﬂ:&d;azoﬁ@-ﬂﬂl 2,@fdxadiazol-5-yl,
SO 2CHS. CH 2SO2

[1,3 4]@@@23@1_%~y1 é’HEPrB‘(?'IYF )mr%y%@mez%gﬁ@pgeqe— -yl, isothiazol-3-yl,

1soth1afdf-aiEgl %othlégl-%t&] t@o@%?ﬁéﬁ?ﬁ%ﬁ%%@ﬁﬂmﬁ@ﬂd -3-yl,

[1,2 4]%@@45@!7&6&14@ ﬂiy&ii’th‘@}éﬁlaz@lu%é’i ituted or unsubstituted C
ﬁ%%ﬁﬁ%gmﬁlﬁ]@%ﬁ%le QF coh Bﬁﬁds%f‘ﬁbhnu%%'clud@? RZMits wherein R*

be ta en together to forma ring
is substiutgst drainggbstituted thiophene-2-yl, for example thiophene-2-yl, 5-chlorothiophene-2-

yl, and 5-methylthiophene-2-yl.

A still further example of compounds of Formula (I) includes R units wherein R? is
substituted or unsubstituted thiophene-3-yl, for example thiophene-3-yl, 5-chlorothiophene-3-yl,
and 5-methylthiophene-3-yl.

Another example of compounds of Formula (I) includes R units wherein R* and R® are
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-
cyclopenta[d]thiazol-2-yl and 4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl.

Further examples of compounds of Formula (I) include R units that are thiazol-4-yl units

having the formula:

N R°
<

wherein R® is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;

iii) substituted or unsubstituted phenyl rings having from 5 to 10 ring atoms; or

iv) substituted or unsubstituted heteroaryl having from 5 to 10 ring atoms.

An example of compounds of Formula (I) includes R units wherein RS is hydrogen.

A further example of compounds of Formula (I) includes R units wherein RS is a unit
chosen from methyl (C,), ethyl (Cz), n-propyl (C3), iso-propyl (Cs), n-butyl (Cs), sec-butyl (Cs),
iso-butyl (Cs), and tert-butyl (C4).k 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-propyl)thiazol-4-yl.

A still further example of compounds of Formula (I) includes R units wherein RS is
substituted or unsubstituted phenyl, non-limiting examples of which include phenyl, 2-

fluorophenyl, 2-chlorophenyl, 2-methylphenyl, 2-methoxyphenyl, 3-fluorophenyl, 3-



3-7 atons; RI3a and R 3b are each independently

hydrogen or Cl1-C linear or branched al kyl; the index p
woOodsroome o 4. For the purposes of the presenPCT/US2007/014822

di scl osure the terns "conpound," "anal og," and

"conposition of matter" stand equally well for the

di scl osed chem cal entities described herein,including

all enantioneric forns, diastereonmeric fornms, salts,

and the like, and the terns "conpound," "anal og," and

“conposition of matter” are ysed interchangeably

t hroughout the present specification. The present

di scl osure addresses several unnet nedi cal needs

entoropi s Blielf S SR RS Aty e, 4
methy]pﬁé}i}bldrﬂrz&meﬂidiyphﬁf}@by provi gl ng a net hod for
b guikm oaama 8F Romep shandutes R Shts whetemR’ i
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r osi ne, phosp hatase bet a |nh|b|tors

thiophenégt- éfb;;hlszdvz-ul Hejazolrfeyh éb}amiﬁ-yle o @imaiyl ﬁh@qoéf@eﬂe%#s

dimeth! nhfazd'&?:r delthy Bhias@sLyl, BRAAAY-yI0bx £RNALY1 OkhzoRBN13Ind 3-methyl-
rovi di ng conpositions” éffective as hunman’ protein

1,2,4-oppdiggolneybhosphat ase beta (HPTP-b) |nh|b|tors and

t RS :

i Trept REAKI A AIRRDO G AA BRIk I PAGRATR s  uni
havingghegfagetassi s i s decreased. These and ot her unnet

nmedi cal needs are resol ved by ¢ he human protein

tyrosi ne phosphat ase beta_&iPﬂg;Qa i nhibitors of the

present di scl osure, that are CMpabIe of regul ating

glogene3|s and thereby serving as a nethod for
wherein Re ds CeCsctubstituted agrungithstitited elkyhanyl opetiggdsor unshbstiwted phenyl,

non-lng{tmgp:f( ?en to@'q{ﬁqhﬁﬁsgl onh&o?@l%e Ses%ﬁgﬁglg}]e%yyl and tert-

regu man pro
butylsulfonylmethyl.

A further example of compounds of Formula (I) includes R units wherein RS is a unit
chosen from substituted or unsubstituted pyridinyl, pyrazinyl, and pyrimidinyl, non-limiting
examples of which include pyrazin-2-yl and (2-methyl)pyridin-5-yl.

R' Units
One example of R! units includes compounds wherein R'is hydrogen. The compounds

of the present disclosure wherein R! is equal to hydrogen have the formula:

fO/\(\")\

and the compounds of this category therefore do not comprise a second chiral center.
Another example of compounds of Formula (I) includes R" units having a second chiral

center and, for example, having the formulae:
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tyrosi ne phosphatase beta (HPTP-b). The conpounds
di scl osed herein include all pharmaceutically
wacospoatshe salt fornms, for exanple, salts of BOTHS2007/014822
basic groups, inter alia, amnes, as well as salts of
acidic groups, inter alia, sulfamc acids, and
carboxylic acids. The follow ng are non-limting
exanpl es of anions that can formsalts with basic
groups: chloride, brom de, iodide, sulfate, bisulfate,
carbonate, bicarbonate, phosphkate, formate, acetate,
propi onate, butyrate, pyruvate, |actate, oxal ate,
mal onate, mal eate, succinate, tartrate, funmarate,

citr é | ke. The foll ow i m ting
exan‘gﬁggggﬁq%ta{kﬁglﬁg that can form g%l’@éq%lg &gléeloglle%
and thgindigated stadochemistiy. hThenlisplos@bsimpaundalcen besingle diastereomers or
._..nmagnesi.u bi t.h nd the like. The c 0 s .of the
mixurFPARERF U o8 SEMhEincATS theForet oy o HTRE RIS iBR 'S
d@r bonasai minthavomhe (HESpand () (R) diabteseoitees &%) used as a mixture for
stereochem’.str¥ as indicated in the fornula. Ris a

subst i F8PEHOR P! BRERENSBut ed t hi azol yl unit having the

figr mul & a Miktufdof thE US)RS) aﬂce(s?,lqpyaiiaﬁﬁém&ne@g fHaparelthal subsequently
can be independently chgsen froma w de variety of .

i nor gaifPeratsiatuibe singls diagigiromesgbefare being yesd %r rggigation of
like) gidYedadls;Corsubstituent units, such as al kyls,

cycl oal kyl's, het eroc%/]lgl ic, heteroaryls, and the like,

viHer ei Hirestiytprenased ot ededividuak(S04H) GHS).Ghdipsiersamer, the method

from lgt@eldescAbRPRe@lbBowlr 1 to 10 carbon atons, or
1 to six carbon atons. One exanpl e of corrpounqls of

Forgmenamyle pf cempennds acedrdingstothormplag@pincndgs Ryminits that are benzyl,
non-liﬁﬁl&%&%ﬁx&@%{@%é@@ﬁ%{f#(@)B‘-‘[(éﬂg-(%?t-ﬁﬁ%x?@eﬁ‘gonyl)-3-
phenylpropanamido]-2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic acid, 4-{(:S)-2-(S)-2-(ter¢-
butoxycarbonyl)-3-phenylpropaneamido-2-(2-phenylthiazole-4-yl) } phenylsulfamic acid, 4-{(S)-
2-(4-ethylthiazol-2-y1)-2-[(:S)-2-(methoxycarbonyl)-3-phenylpropanamido]-
ethyl}phenylsulfamic acid, and 4-{(:5)-2-[(S)-2-(methoxycarbonyl)-3-phenylpropan-amido]-2-
(2-ethylthiazol-4-yl) ethyl}phenylsulfamic acid, as well as other compounds described herein
below.

Another example of compounds according to Formula (I) includes R' units that are
substituted benzyl, non-limiting examples of which include 4-{(8)-2-[(S)-2-(tert-
butoxycarbonyl)-3-(4-hydroxyphenyl)propanamido]-2-(4-ethylthiazol-2-
yDethyl }phenylsulfamic acid; 4- {(:S)-2-(S)-2-(tert-butoxycarbonyl)-3-(4-
chlorophenyl)propaneamido-2-(2-phenylthiazole-4-yl) } phenylsulfamic acid, and 4- {(S)-2-(4-
ethylthiazol-2-yl)-2-[(S)-2-(methoxycarbonyl)-3-(4-methylphenyl)propanamido]-
ethyl} phenylsulfamic acid.

A further example of compounds according to Formula (I) includes R' units that are
phenyl, non-limiting examples of which include 4-{(S)-2-[(S)-2-(tert-butoxycarbonyl)-2-

' phenylethanamido]-2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic acid, 4- {(S')—Z—(S)—Z-(tert—
butoxycarbonyl)-2-phenylethaneamido-2-(2-phenylthiazole-4-yl) } phenylsulfamic acid, and 4-
{(8)-2-(4-ethylthiazol-2-yl1)-2-[(S)-2-(methoxycarbonyl)- 2-phenylethaneamido]-

ethyl} phenylsulfamic acid.



i) hydrogen; ii) substituted or unsubstituted C -Cs
linear, branched, or cyclic alkyl; iii) substituted or
wanseshwich ut ed phenyl; iv) substituted or unsubstriusaoedi4822
heteroaryl; or R4 and R5 can be taken together to form
a saturated or unsaturated ring having from5 to 7
atons. One exanpl e of conmpounds of Fornmula (I)
i ncludes R units having the fornula: wherein R5 is
hydrogen and R4 is a unit chosen fromnethyl (C),
ethyl (C2), n-propyl (C), isopropyl (C3), n-butyl
(C4), sec-butyl (C4), wo-but (4), tert-b ty\ (C4),
n-pentyl (C5), 1- nethylbutyl (C5), 2-nethylbutyl

%(C}s?% furdh er}er‘FtéQ%!y rFPg}I}(PO(‘)edi c;lﬁ%g %%B‘ﬁé\%?(l)(leéy&syﬁ units that are

Ci-C; 1{HRSY HdrafetRaRIg ] %nqmag ra;ﬂﬁrnpfes wan;&ramelu)de 4R{(t$'9”2t(9r—ethylth1azol-
include to units uni t _.chose

'Yl)-z-rli@’r%r(mQ@§Y@W1)(@)ethﬂbWB§91d0@'@g)yl}H}?BY%P]SW}C acid, 4-{(5)-2-
[(S)-2- &?—%u%&y@éff}X\iy&%ethﬂ%‘énéaﬂﬁlﬂdo%)-@ étﬁ?hll%&d/ll-z 9§eﬂ1t§ll}§ﬂgllylsulfamxc

ert IS a unli chosen from ne

acid, and@-¥ (Dr2- é‘t—ﬁs}iyltb@zyl -2-yRoZ-[()rA-(methoxyeanhsingd)- ‘bfmttwlﬁeman'
am1do]§t§12ﬁ%ﬁ?r%ésﬁfa ﬂegs éveﬁ g@gﬁté&%ﬁo%a} 8éscfib¥d herein below.

thlazo
B nehhyitcﬁemnffydmhl azol -2-yl, and

b5, SR ata el iy e exarle of
wher elm G@lmear byﬂranghctd akdxy4 i s a substituted al kyl
Ld%e ex: Ile Qf mlc t %% FO Eﬁ(lgé%s?% ranc ?d. alﬂ3%&%%wng':thc formula:
~OR®
wherein R® is a C,-Cg linear or branched alkyl unit chosen from methyl (Cy), ethyl (C2), n-propyl
(Ca), iso-propyl (Cs), n-butyl (Cs), sec-butyl (Ca), iso-butyl (Cy), tert-butyl (Cs), n-pentyl (Cs),
or n-hexyl (Ce).

Another example of compounds according to Formula (i) includes R? units that are C;-Cs
linear or branched alkyl chosen from methyl (C,), ethyl (Cz), n-propyl (Cs), iso-propyl (Cs), n-
butyl (Cs), sec-butyl (Cs), iso-butyl (Cs), tert-butyl (Cs), n-pentyl (Cs), or n-hexyl (Cs).

R3is hydrogen or C;-C4 linear or branched alkyl.

One example of R? includes compounds wherein R” is hydrogen.

Another example of R? includes compounds wherein R? is methyl.

A further example of R? includes compounds wherein R? is chosen from ethyl (C2), n-
propyl (Cs), iso-propyl (Cs), n-butyl (Cs), sec-butyl (Cs), iso-butyl (Cy), and tert-butyl (Cs).

The compounds of Formula (I) can be organized into several categories for the strictly
non-limiting purpose of describing alternatives for synthetic strategies for the preparation of
subgenera of compounds within the scope of Formula (I) that are not expressly exemplified
herein. This mental organization into categories does not imply anything with respect to
increased or decreased biological efficacy w1th respect to any of the compounds or composmons
of matter described herein.

The first aspect of Category I of the present disclosure relates to compounds having the

formula:



wherein each Rl is independently hydrogen or C-C
Il inear or branched al kyl. Non-limting exanpl es of
wanbasPorseat can be a substitute for hydrogen oRCRUSZIOV®14822
i nclude- CH2F, -CHF 2, -CF 3, -CH 2CF3, -CH 2CH2CF3,
-CH 24, - H20H, -CH 20CH3, -CH 2CH20H, - CH2CH2QOCHS,
-CH 2NH2, -CH 2NHCH3, -CH 2N(CH3)2, and -CH
2NH( CH2CH3) . Ot her non-limting exanples of units that
conprise Runits include 2,2- difluorocycl opropyl,
2- met hoxycycl ohexyl, and 4-cpyorocycl ohexyl. A yet
further exanple of conpounds of Formula (1), R units
i nclude units wherein R5 is hydrogen and R4 is phenyl
or substituted phenyl, whexeingnon-1imting exanples
of R4 units incbuds ; i me@hyl pHenyl |
4-tert-butyl phe\\g’f 4 A OpN h I .
di et hyl ani nopﬁ@nyl I;' 4-Tt ri Hl uoffomelhyl Pph [qyl'xl3
4- met hoxyphenyl , 4H(di fi uor ome®hox¥) phenyl ,
wherelfh& itsra' Julbh't@tﬁl%dr@tdﬁgﬁ%)tﬁh@@ WiazoB-2C |19ﬁ9cﬂm’-limiting examples of R and

| or o&?en , 4-di chl ob%{)henyl whi ch when
anduthwpf@@p r@l@trin@tB tﬁfﬁsfuééﬁﬂ‘ﬂﬁsﬁﬂ W Tlalfords t he

following R units 4-phenylthiazol-2-yl,
3, 4-di net hyl phenyl t hi azol - 2-yl ,
4 frt-butyl phenylthiazol - ZF&BLEI
opropyl phenyl t hi azg} - 2-yl, 1
4- dllg%’hyl am nophenyl t hi a%l 2-y| : R

4- (trifl uoronet hyl) phéngzdi-gzol - 2-yl, 4- (S)-benzyl
nmet haxyphenyl t hi az ) B

4- (d|o2rxl uor onet hoxy %egthé ﬂ%lﬁzoa{zzoyl- 2-yl, 4- ()-benzyl
(trif3 uoronet hoxy) phetiylthiazelz2lyl 2- yl , 3- chl ol(Epbamy]

4- chl prophenyl t hi azol - 2-.yl. d 3, 4- :

di chihr ophenyl t hi aéafrf’ﬁy%lé‘@?%'%lti Il further kaEYL
of cosrpgunds ]gf F@-Tz.fﬁslb@p@tl)lakdsml—yﬁes Rhulni ts (smbesrﬁ'yh
R4 is_chosen rom et hy

and /%- propyl and g@ﬁ@ﬂ?ﬂ‘ﬁ gyylsubst i tut etﬂ‘%ph%l .
A nomlimting exarmlbgtyq}iua@oﬁz@ml t accordi ng (§Pbéhsl

flfth aspect of the first cate Iy of
=Y

4-tert-butylthiazol- (S')-bf;nzyl

9 4-cyclohexylthiazol-2-yl (S)-benzyl

10 4-(2,2,2-trifluoroethyl)thiazol-2-yl (S)-benzyl
11 4-(3,3,3-trifluoropropyl)thiazol-2-yl (S)-benzyl
12 4-(2,2-difluorocyclopropyl)thiazol-2-yl (S)-benzyl
13 4-(methoxymethyl)thiazol-2-yl (S)-benzyl
14 4-(carboxylic acid ethyl ester)thiazol-2-yl (S)-benzyl
15 4,5-dimethylthiazol-2-yl (S)-benzyl
16 4-methyl-5-ethylthiazol-2-yl (S)-benzyl
17 4-phenylthiazol-2-yl (S)-benzyl
18 4-(4-chlorophenyl)thiazol-2-yl (S)-benzyl
19 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzyl
20 4-methyl-5-phenylthiazol-2-yl (S)-benzyl
21 4-(thiophene-2-yl)thiazol-2-yl (S)-benzyl
22 4-(thiophene-3-yl)thiazol-2-yl (S)-benzyl
23 4-(5-chlorothiophene-2-yl)thiazol-2-yl (S)-benzyl
24 5,6-dihydro-4H-cyclopenta[ d]thiazol-2-yl (S)-benzyl



R units includes 4-nethyl-5-phenylthiazol-2-yl and

4- et hyl - 5- phenyl t hi azol -2-yl. Another further exanple
wohosmopeands of Formula (1) includes R units ROBUSRD7/014822

R5 is hydrogen and R4 is a substituted or

unsubstituted heteroaryl unit chosen from

1,2,3,4-tetrazol -1yl ,1,2,3,4-tetrazol -5-yl,

[1,2,3]triazol-4-yl, [I,2,3]triazol-5-yl,

[1,2,4]triazol-4-yl, [I,2,4]triazol 5-yl,

i m dazol -2-yl, imdazol-4-yligpyrrol-2-yl,

pyrrol -3-yl, oxazol -2-yl, oxazol-4-yl, oxazol-5- yl,

i soxazol - 3-yl, isoxazol -4-yl, isoxazol-5-yl,
254] oxadi |+ 35 azof - 5- yI B
3, g] oxadi gé%f?' %}%yd#heézﬁ%]%?%]af f FS) benzyl
thiophene 2-yl, thiophene 3 yl, |soth|azol 3 yl,
ot hi azo i sot.hi

5zyl, thiazal - 2-yl.
R ings shomraS B WG e s sl BE i Lot e present
dlsclos[d'e, candjet prepated B9 thbprobedudd Builined i b Einedll arddesdribéd in Example 1
gﬁrther non-limting exanple of conpounds of Fornula
herein plowi | ydes R units wherein R4 is substituted or
unsubsti tuted thi ophene- 2-gbhemkqr exanpl e
t hi ophene-2-yl, 5-c¢hl orot hi ophene-2- yl, and

5- nethylthlophene p-yl. A still further exanpléoof
conmpounds 1] :.ﬁl) i ncl udes R upt? SEE€ M4
i s subst ubstituted thiop A fén

exameLe” t Tt opheﬁe Zyl , 5-cThtorot bixphefie- 3-yland
5- net hyl t hi ophene-&-yl ..,Anot her exanple of co und

of Formula (I) |nCVQEECH¥2un|ts wherein R4 and R (ﬁé
taken together to H:6rffa saturated or unsaturatwd Fng
haV|ng from5 to 7 atonms. Non-limting exapples of the
sixth aspect of the first category of R units include

5, Ragety dnd cdnditionysc | (@ (sl out}X)OICOCL, NMWL, DVIF; 0 °C, 20 min.

4,5,6,7-tetrahydrobeééghgé]nﬂ%ﬁég -2-yl. Further
r

exanpl es of conpound nrnclude Runits
that are thiazol-4-y| units having the fornmul a:

3 3
H,C CHs H,C CH3

1 , 2
Reagents and conditions: (b) Lawesson’s reagent, THF; rt, 3 hr.

NH2
HN
NH, - HBr

H,C CH3'
2 3
Reagents and conditions: (c) CH3CN;j reflux, 3 hr.



wherein R6 is a unit chosen from i) hydrogen; ii)
substituted or unsubstituted C -C |linear, branched, or
woyalsioo2smb kyl ; 1ii) substituted or unsubstitut edTpisenyl14822
rings having from5 to 10 ring atons; or iv)
substituted or unsubstituted heteroaryl having from5
to 10 ring atons. An exanple of conpounds of Fornul a
(1) includes R units wherein R6 is hydrogen. A further
exanpl e of conpounds of Fornmula (1) includes R units
wherein R6 is a unit chosen omnmethyl (G ), ethyl
(C2), n-propyl (C3), iso-propyl (C3), n-butyl (C4),
sec-butyl (C), o-butyl (C4), and tert-butyl (C).
Non-limting exanples of this aspect of R inglydes /2-
met hyl t hi azol - 4-yl, 2-ethylthiazol -4-yl, SJ’%—/
2-(n-propyl)thi azql -4-yl, and =N
2- (wo-propyl)th -yl. A still exanpl e of
' ’ a(Ibt't ted ph I !@'R6CH3
! 8 or unsubstituted phenyl, imgin
exgrRpl e of th include phenyl, 2- fluorgPh §¥To£*€§H3
2- chl orophenyl, 2-nethyl phenyl, 2-nethoxy;-en3$” ?
3-fl uorophenyl, 3-chlorophenyl, 3-nethylfl
3- met hoxyphenyl , 4-fluorophenyl, 4-chl orbpe
nmet hyl phenyl ,, and 4- nmet hoxyphenyl . Yet further exanple
of conpoundsBOf Forrmula (1) includes R uni t & wher ei n
REReggnddsid ddHdasbiRf (&) Boebsid, Bri@d Hitste IAER] DMF; rt, 18 hr.
non-1imting exanpl es of which include’ thiophene-2-YyI,
t hi ophene-3-yl, thiazol-2-yl, thiazol-4-yl,

t hi azol - 5-yl , b-di met hyl t hi azol -4-yl, 2, 4-
dinethylthisggsfﬁfel, 4- et hyl t hi azol - 2-yl, s:ﬁﬁh—J/

I,
yl, 4-

0X@ yt”, 3%azol -4-yl, oxazol p5yl, -
. o)
1 3 az@) -5-yl. A further é%@npl S
O,NGf )iml\cl:tes R uni tsmhegei k6 i ni/tl?\ )c:
CH CH
¥ 9 o’ N 9 o’
4 5

Reagents and conditions: (e) (i) H:Pd/C, MeOH; (ii) SO;-pyridine, NH;OH; rt, 2 hr.
EXAMPLE 1

4-{(8)-2-[(S)-2-(tert-Butoxycarbonyl)-3-phenylpropanamido]-2-(4-ethylthiazol-2-
yDethyl}phenylsulfamic acid (5)

Preparation of [1-(S)-carbamoyl-2-(4-nitrophenyl)ethyl-carbamic acid terz-butyl ester
(1): To a 0 °C solution of 2-(S)-fert-butoxycarbonylamino-3-(4-nitrophenyl)-propionic acid and
N-methylmorpholine (1.1 mL, 9.65 mmol) in DMF (10 mL) is added dropwise iso-butyl
chloroformate (1.25 mL, 9.65 mmol). The mixture ié stirred at 0 °C for 20 miﬁutes after which
NHj (g) is passed through the reaction mixture for 30 minutes at 0 °C. The reaction mixture is
concentrated and the residue dissolved in EtOAc, washed successively with 5% citric acid,

water, 5% NaHCOs, water and brine, dried (NaS0y), filtered and concentrated in vacuo to a



having the fornmula: O | - CH-SR 7 IO wherein R7 is
Cl-4 substituted or unsubstituted al kyl and
weubmstonzeh ed or unsubstituted phenyl, non-li m PCIS2007/014822
exanpl es of R6 include 4-chl orobenzenesul f onyl net hyl
and tertbutyl sul fonyl nethyl. A further exanple of
conpounds of Fornmula (1) includes R units wherein R6
is a unit chosen fromsubstituted or unsubstituted
pyridinyl, pyrazinyl, and pyrimdinyl, non-limting
exanpl es of which include pypgzin-2-yl and
(2-methyl)pyridin-5-yl. RL Units One exanple of Rl
units includes conmpounds wherein Rl is hydrogen. The

residuéé@x@pQLf?gﬁﬁtga Wiflfa REERRNGE ﬁi?%?@gﬁgﬁ%@ 8 Podvilis 2.2 & (74%) of the

qual ydrogen have the t he “‘conpoun
desiredyproghétsasgavbigosolid. her ef ore do not conprise a second

chiral center. Another exanple of conpounds of Formula

(1) includes RL units having a second chiral center

dfreparhibon ek@t-sitrophenylp 1 4(Spthiocarbamoylethyl]carbamic acid tert-butyl ester

ae: -Di L(1.2) - Di [
@): To RGOS o Bl bt an TR B crb Ay Y- BEm Gt Foe-butyl ester, 1,
(0.400 @O IOURES])GAITHIE (K0 M) & 4tidas mmﬁm:: §rdager|m(6126!2%$ 0.65 mmol). The
ool RS 1 s e e i i e ot e B over i
to provddelo 65ELI8FH) oHHRSARIEE PRI cAME NISERI(399 MHF &DH19 § €59 (s, 1H),
regul ati on of angi ogenesi s;
8.10 (d. /= 8.4 Hz, 2H), 8.01 (s, 1H), 7.42 (d, J = 8.4 Hz, 2H), 5.70 (d, /= 7.2 Hz, 1H), 4.85 (d,

J=17.2 Hz, 1H), 3.11-3.30 (m, 1H), 1.21 (s, 9H).

Preparation of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl amine (3): A mixture
of [2-(4-nitrophenyl)-1-(S)-thiocarbamoylethyl]-carbamic acid tert-butyl ester, 2, (0.245 g, 0.753
mmol), 1-bromo-2-butanone (0.125 g, 0.828 mmol) in CH;CN (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 filtration. 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-nitrophenyl)ethylcarbamoyl]-2-
phenylethyl} carbamic acid terz-butyl ester (4): To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-
(4-nitrophenyl)ethyl amine 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 N aqueo.us HCI, 5 % aqueous NaHCO;,
water and brine, and dried over Na;SO,. The solvent 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).

Preparation of 4-{(8)-2-[(8S)-2-(tert-butoxycarbonyl)-3-phenylpropanamido]-2-(4-
ethylthiazol-2-yl)ethyl} phenylsulfamic acid (5): {1-[1-(4-ethylthiazol-2-yl)-2-(4-



ii) as a mxture of the (S),(S) and (S), (R
di astereoners that are then subsequently separated
wonow/wife9 si ngl e di ast ereoners before bei ng usedTfuseo07/014822
regul ati on of angi ogenesis; or iii) directly prepared
as the individual (S),(S) or (S),(R diastereoner, the
nmet hod further described herein bel ow. One exanple of
compounds according to Formula (I) includes RL units
that are benzyl, non-limting exanples of which
include 4-{(S)-2-[(S)-2-(/erjy; butoxycarbonyl)- 3-
phenyl propanam do] - 2- (4- et hyTt hi azol - 2-yl ) et hyl } phenyl
sul fam c acid 4- {(S) 2-(S)-2- (tertbutoxycarbonyl)

nitrophgtp)ﬁgpﬁl?%lc%g ﬁ-az'f]? tlg}?l} %Qt%a}élllct: chng% t%utyl )élst)e},pl{] ?61 ¥4§ g) is
dissolvéd {rfvROW (4 ﬁﬁgz ol cazalyhé arolih SO F B/ Cre0ponse)as addsd anc&hp mixture is

h I do]- eth henyl
stirred ?r?dr% _aglry(f)l?c?gne%rgmgsphe?e 2 %oéu% el%e rga%ltlfog rxr'r]n():(tu%g I1sdﬁ1teregI through a bed of

CELITE™M QH@ HROOYFt m%o)veés uﬁﬂ@ﬂ&hvﬂfe@ PR IRE chrde product is dissolved in
2-ethylthiazol - b@@ hyl hen | sul fam c acid

pyriding12 aggd W@ateé‘dmﬂbﬁ @é& aﬁe H8F Feastipp s stirred at room
temperiﬁﬁﬂf %5 rﬁ@%&' aftef Rhﬁ%{@@%%%t%wﬂﬁwﬂt(go 'x:'&l’_f,)'w laddéd.) The mixture

udes uni t are substituted benzyl’,
is then nomcenirateriand tesczasplitiag refidushis phrifigd bydeverse phase chromatography to

sford G2 B ASHRERVA St SLARBIEAEN OBl 1 (PP 47:59:572 (. 108,

5.44-5.3b Y&tihy, JHeteHy), 81L84f(amld) ac3442.79m, 4H), 2. 83 2.76 (q, 2H, J/=7.2 Hz), 1.40

) rt-butox.ycarbony\) - 3-(4-
(s 9H)C£§lﬁbahgﬁy%fﬂagpaneanido-2-(2-pheny|thiazoIe-4-yI)}ph
enyl sul fam c acid, and 4-{(5)-2-(4-

e spi o A o S8 VS e P

non-limiting example of this procedure is described herein below in Example 4.

The following are non-limiting examples of compounds encompassed within the first

aspect of Category I of the present disclosure.

/\>__/
HO \i j\ /LCH‘

CH;

4-{(S)-2-[(R)-2-(tert-butoxycarbonyl)-3-phenylpropanamido]-2-(4-ethylthiazol-2-
yDethyl}phenylsulfamic acid: 'H (CDsOD ): 8 7.22-7.02 (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).

| Ny
=N
WP Oﬁ% :
HO l;ll

\i/ \"/ !

CH,



A further exanple of conmpounds according to Formula
(I') includes Rl units that are phenyl, non-limting
wexenspozw9 of which include 4-{(S)-2-[(S)-2-(trPCT/US2007/014822

- but oxycar bonyl ) - 2-

phenyl et hanam do] - 2- (4- et hyl t hi azol - 2-yl ) et hyl } phenyl s
ulfamc acid, 4- {(S)-2-(S)-2-(tertbutoxycarbonyl)-

2- phenyl et haneam do- 2- ( 2- phenyl t hi azol e- 4-yl ) } phenyl su
| fam c acid, and 4-

{(-S)-2-(4-ethylthiazol -2- yI 2-[(5)-2- (et hoxycar bony
[ )- 2-phenyl et haneam do] - yI}phenyIsquan1c acid. A
yet farther exanple of conpounds according to Fornul a

R SO ol i o AR o>

phenyléthyl} tnefhyl 2a(b41nﬁt: bmldttbrtamtdrl-ester '"H NMR (300 MHz, MeOH-d,) & 8.36 (d, J

IO AT N S

3}D,L3@g;gcharbonyl) 4- et hyl pent anam do] - 2- (4- et hyl t hi azo
-2-yl)ethyl }phenyl sul fam ¢ acid, and
4-{(5)-2-(4-Ethylthiazol-2-yl)-2-[(5)-2-(nmethoxycarbon
yl)-4-net hyl pent anani do] et hylg-nh ul fam c acid, as
wel | as ot he conpounds d n below R2 is a
unit chosen from QLG I| ear or branched al kyl; or
ii) G-Clinear omo’br eexarrpleofRZ
includes G -C |inear or bran h ﬁngb¥§gpn|ts havi ng
the forrmula: -OR 8 wherein is agC ¢ i near or
branched al kyl unit chosen m et hyI (G), ethyl
(C2), n-propyl (C3), iso-pr Il (C3), n-butyl (C4),
{394- (BLHhény(t%);ol z\@i)b(lmaL@(saﬁoanﬁﬁ;ﬂwbw%thyl(c%)amo 11-(5)-2-

or n-hexyl (C )., Another exanp
Phenyl%wamfﬁwé caf!@ava Iaﬁlg ters hn&lrﬁme& (HNYIRA308 é\éHRzM@ﬁﬁ -44) 58.20(d,J
= 8.1 H) 1)1 66-999%n 2H), 7.48-7.52 (m, 3H), 7.00-7.23(m, 7H), 6.89 (s, 1H), 5.28 (g, 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).

The second aspect of Category I of the present disclosure relates to compounds having

R OA(Y& P

CH;

the formula;

wherein R is a substituted or unsubstituted thiazol-4-yl unit and non-limiting examples of R and

R' and the stereochemistry at R' are further described in Table II.

TABLE II
No. R R'
26 ~ thiazol-4-yl . (S)-benzyl
27 2-methylthiazol-4-yl (S)-benzyl
28 2-ethylthiazol-4-yl (S)-benzyl
29 2-propylthiazol-4-yl (S)-benzyl

30 2-iso-propylthiazol-4-yl (S)-benzyl



i near or branched al kyl chosen fromnethyl (G),
ethyl (C), n-propyl (C3), iso-propyl (C), nbutyl
wOedgs/00swe - butyl (C4), zso-butyl (C4), tert-burPgi/uSemy/ 14822
n-pentyl (C5), or n-hexyl (C6) . R3 is hydrogen or
G -C linear or branched al kyl. One exanple of R
i ncl udes conpounds wherein R3 is hydrogen. Another
exanpl e of R3 includes conpounds wherein R3 is nethyl.
A further exanple of R3 includes conmpounds wherein R3
I's chosen fromethyl (C2), npgopyl (C ), iso-propyl
(C3), n-butyl (C), sec-butyl (C), iso-butyl (C4),
and tert-butyl (C4). The corrpounds of Formula (I) can
be oggani zed mtoZ%ZM@?lqjg %10,5 gs for the &hni ﬁhl/ly
non-Timting purpos ScCri alternati.v or
synt B2ti c strat egi e2-Hupylthihelg-gpar at i on of sMdeneyla
of ¢ ounds withi h ormula (1) t are
not gggr essly exen% Su%?tﬁgarzcé?%'.y%Thl s nent al (S Bend
orgaB#zation int ozmhmexyldsaﬂﬂ%ylnot i mply agsyiehng

W th,Lrespect to iRnGgreased or biolog' I

ef fi égcy with 2@%’8%6?1%81' eﬁ@‘ylg 1‘E‘tzﬂle 'é’grrpounds ‘Sg&’enzyl
conpd6i tions Qf(3rB3-teflustepopyhatdaiereyin. -The (S)ibehzyl
aspe of Ca&e ry..l of the pr sent di scl osure_rel ates
to cg%‘pounds T(g% %‘g“f’fﬂé’yf’ PFRAY&! #AH R s @)-benzyl
subsggtuted or uns@gﬁéﬁem&,mophﬁzol 2 yl uni ¢s)aadzy1

non-ljimting exanpl es and the

st er 8dcheni st ryz?;(f1 cRloropheny)thipzpdrd-Hescri bed (Hrbeasyle
|. TABLE | 2-8 B@lﬂe&?lﬁé@l)@l%hl -48)-benzyl & benzyl

4- et hyI t hi azoI benz

-(thlophene-z-yl)thlazol 4-yl (S)-benzyl
42 2-(thiophene-3-yl)thiazol-4-yl (S)-benzyl
43 2-(3-chlorothiophene-2-yl)thiazol-4-yl (S)-benzyl
44 2-(3-methylthiophene-2-yl)thiazol-4-yl (S)-benzyl
45 2-(2-methylthiazol-4-yl)thiazol-4-yl (S)-benzyl
46 2-(furan-2-yl)thiazol-4-yl (S)-benzyl
47 2-(pyrazin-2-yl)thiazol-4-yl (S)-benzyl
48 2-[(2-methyl)pyridin-5-yl]thiazol-4-yl (S)-benzyl
49 2-(4-chlorobenzenesulfonylmethyl)thiazol-4-yl  (S)-benzyl
50 2-(tert-butylsulfonylmethyl)thiézol-4-y1 (S)-benzyl

The compounds encompassed within the second aspect of Category I of the present
disclosure can be prepared by the procedure outlined in Scheme II and described in Example 2

herein below.

Scheme 11
0 0

. N
MOH N2
HN O
O,N \]f ™ O0O,N

O —CH, " O _-CH,
H,C CHs H,C CHs



3 4-ethylthiazol-2-yl 0S)-benzyl 4

4- propyl thiazol -2-yl ("S)-benzyl 5 4-
wo-2pismpded hi azol - 2-yl (5) - benzyl 6 PCT/US2007/014822

4-cycl opropyl t hi azol -2-yl (-5)-benzyl 7

4-pbutyl thiazol -2-yl (5)-benzyl 8

4-ter-butylthiazol-2-yl (5}-benzyl 9

4- cycl ohexyl t hi azol -2-yl (”~-benzyl 10
-(2,2,2-trifluoroethyl)thiazol-2-yl (~-benzyl 11
-(3,3,3-trifluoropropyl)thiggol-2-yl (5}-benzyl 12

(2, 2-difluorocycl opropyl)thiazol-2-yl (S) -benzyl
4- (nethoxynethyl)thlazol 2-yl (5}-benzyl 14

4
4

4-

13

4- box i.d et est.er

1o R BRI St () (G REIOAERET, BERY THET b0 36 in
21 nmet hyl - 5- et hyl t(lﬁi)ﬁd&NzZFQdm {enty fdvSrimyps. 17
4-
4-
4
4
4

h
enyl t hi azol -2-yl (.S)-benzyl 18
- chl or ophenyl )t hi azol - 2-yl (5)-benzyl 19

, 4- di net hyl ph pyl)thiazol -2-yl (5)-benzyl
-nethyl phery| L& o - 2-yl (5)-benz 2 Br
-(thiop 2-yp)thrazol -2-yl (5)-be
-(t@g pTTe ’-3-§N}%h®azol=2aqu45kg HN\T¢0
CH,3 o CH;
H,c Hs H,C CHs

6 7
Reagents and conditions: (b) 48% HBr, THF; 0°C, 1.5 hr.

L ————

CH3

CH, CH,

7
Reagents and conditions: (c)(i) thiobenzamide, CH3CN; reflux, 2 hr.
(ii) Boc-Phe, HOBt, DIPEA, DMF,; rt, 18 hr.

O o0
p

CH3
CH,

CH;

Reagents and conditions: (@) (i) H,:Pd/C, MeOH; (ii) SO3—pyridine, NH4OH; rt, 12hr.

EXAMPLE 2



23 4-(5-chl orot hi ophene-2-yl)thiazol -2-yl (5)-benzyl
24 5, 6-di hydro-4/f-cycl openta[c?]thiazol -2-yl
wO3hoshwerssy| 25 4,5, 6, 7-t et rahydr obenzo[ cT] t hi azeCTas3107/014822
(S)-henzy\ The conpounds enconpassed within the first
aspect of Category | of the present disclosure can be
prepared by the procedure outlined in Schene |I and
described in Exanple 1 herein below. Schene | Reagents
and conditions: (a)(i) (/so-butyl)OCOd, Nw DMF O
0C, 20 mn. (ii) NH3; O OCf% 30 mn. 1 2 Reagents
and conditions: (b) Lawesson™s reagent, THF; rt, 3 hr.
2 3 Reagents and conditions: (c) CH3CN, reflux, 3 hr.3

o oIS RSB bHund g B i e

(e) (i) H2:Pd/ C, Me@j}phénylsul@RipycidddPne, NHAOH, rt, 2

hr. . EXAMPLE 1 ‘

4-{(S)-2-[(S)-2-(?e”-But oxycar bonyl ) - 3- phenyl propanam

d:g;}pag;atéd’n &t ({syl[glaiia?gboi A2-nitydhepiz{ly 2} dlepyvpsi] dagbtntic acidders-butyl

reparaltl on o . . ..

ester (t‘{(n Tog) 0 g%hsela'ﬁiep (o Skttt -PrEFHEHPPIYERAC-dAf FatPRICRY|propionic
acid (1{2%)[J g% AW Ethol$ it ‘BHF (30 mIAis 3d§R R pWilel tABth9fardiné 90.61 1, 4.4 mmol)

oxycar bonyl am no- 3-(4-ni trophen l”?"l-_n propi oni ¢ aci d
followeghbly iso-butyl chloroformate (0.57 mL, 4.4 mmol%{

°C for 20 minutes and filtered. The filtrate is treated with an ether solution of diazomethane

€ reaction mixture is stirred at 0

(~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 (Na;SOj), 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, CDCl3) & 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, /= 13.8 and 6.6, 1H), 3.06 (dd, J=13.5
and 6.9 Hz, 1H), 1.41 (s, 9H).

Preparation of (S)-fert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-ylcarbamate (7):
To a 0 °C solution of (8)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]}-carbamic acid terz-butyl
ester, 6, (0.350 g, 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. Na;CO;. The mixture is extracted with EtOAc (3x 25 mL) and the combined organic
extracts are washed with brine, dried (Na,SO,), filtered and concentrated to obtain 0.400 g of the
product which is used in the next step without further purification. 'H NMR (300 MHz, CDCl;)
5 8.20 (d, /= 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 5.06 (d, /= 7.8 Hz, 1H), 4.80 (q, /= 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-l-ox6-3-phenylpropan-2-ylcarBamate (8): A mixture of .thiobenzamide 0.117 g, |
0.85 mmol) and (S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-ylcarbamate, 7, (0.300
g, 0.77 mmol) in CH;CN (4 mL) is refluxed 2 hours. The reaction mixture is cooled to room
temperature and diethyl ether is added to precipitate the intermediate 2-(nitrophenyl)-(5)-1-(4-
phenylthiazol-2-yl)ethylamine which is isolated by filtration as the hydrobromide salt. The



7V- et hyl norpholine (1.1 nL, 9.65 mmol) in DVF (10 nl)
i s added dropwi se /so-butyl chloroformate ( 1.25 ni,
wO.26B/m0pwh). The m xture is stirred at 0 0C f oPCRWS2007/014822
m nutes after which NH3 (g) is passed through the
reaction mxture for 30 mnutes at 0 OC. The reaction
m xture is concentrated and the residue dissolved in
Et OAc, washed successively with 5%citric acid, water,
5% NaHCO3, water and brine, dried (Na2SOQ4), filtered
and concentrated in vacuo to,aresidue that is
triturated with a m xture of "Et QAc/ petrol eum ether to
provide 2.2 g (74% of the desired product as a white

hycrobgnid stis aaHYT . PUFLE ok tRestiss dsh SispRY el pping (042 mi

2.31 mawi)] 1t d&o:@ﬂkﬁiotﬁﬁicﬂé (€.2)8 gﬂ'@79nﬂﬁblb|hnd) (15')@(12 tert-

butoxy{;gpg) %l P qny argagrcng%ca g‘fa Ei{i ég(s %15131 baﬁ%ﬁ%ﬂ%ﬁe is stirred at

0 °C fok Bb}mhﬁtea@m.dat kaya&0Perature agenight.0TRE Zeagtiod nﬁﬁmmlduuted with
wat aege reaction mxture 1 s stlrred for .3 hours _a
cr

FeRtted Math E6Ac-r Tt ermbipgd OF2anie Phse 1 @66*63 &ith 1 N aqueous HCI,
5% aqﬁééds@aﬁ@O&r@%ﬁ%@bm afd Gﬁ@&@)v&f N&zl?‘:@).;d E%e's8ent i 185 rer(x)moved in

vacuo \ozp%fc;gtg) ESW(QOZ%éywlg) gfj_th@glemm:b L)Jroqlquzwlelglg 1SJus|eE|) gvithoyy further
4.85 (d, J = 7.2 Hz,
punﬁcigt[% N %CM§@?%’I§§7? (17/1421'20 1 21 (s, 9H)( . Preparation of

I -(S)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl
S LI Pris SR phmarise 2 -
phenylﬂnaz(oﬂ)e 248) }phety]Fil tanmicwkid, (9):- kHrGhult-yEGSDtﬂI-éS’)él’-}é‘l-(lﬁrobhﬁn)d) -1-(2-
pheny/hiciole it Bpinc, Coxtar BB S Dl bt oy b (GRA0 B is dissolved
in MeOH €4 il). A bewmlyitie a&gﬁtﬁd of BdAh@ OS/EW\BI) dededl ahdhehe mlxt?]re is stirred
|tate Orns_js renove tration
under $fydraBirt Miebere | A Ta TG AFCD OB e B Bliesoy g g & bed of

CELITE ®laa}i ted sdlh&td@ﬁdrﬁ&@dﬂin@%&ﬂucdﬂ%ir&ss&{& 218 o product is dissolved in
arati on

pyriding (3 f SO FRATVith SO a0 206 By TSHERRFIoPas Rredfyoom

temperadfiipy ¥dr-%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-d5)

8 8.20 (d, /= 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, /= 13.2 and
8.4 Hz, 1H), 2.82 (dd, /= 13.2 and 8.4 Hz, 1H), 1.38 (s, 9H).

The first aspect of Category II of the present disclosure relates to compounds having the

R RI' O
Q. .0
YOOI
S N CH
HO/ \1;1 . H’ \“)\II\IJI\O/ 3

H O H
wherein R is a substituted or unsubstituted thiazol-2-yl unit and non-limiting examples of R and

R' and the stereochemistry at R' are further described in Table II1.

formula:

TABLE III



phenyl ethyl} carbam c acid tert-butyl ester (4): To a
solution of |-(S)-(4-ethylthiazol-2-yl)-2-
woO4emsionzephenyl ) et hyl am ne hydrobrom de, 3, (©8CBAB2@7/014822
1.1 mol), (S)-(2-tert~
but oxycar bonyl am no) - 3- phenyl propionic acid (0.220 g,
0.828 mmol ) and 1- hydroxybenzotriazole (HOBt) (0.127
g, 0.828 mmol) in DV (10 nL) at 0 OC, is added |- (3-
di met hyl am nopr opyl ) - 3- et hyl carbodi i m de (EDCI) (0.159
g, 0.828 mmol) followed by dj4sopropyl am ne (0.204 g,
1.58 mmol). The m xture is stirred at 0 OC for 30
m nutes then at room tenperature overni ght. The
reacgpon mxture is dilutgged with water and extracted
with Et CAc. The conbi ned organi c phase is washed wth
1N aglieous HC, 5 % athimwwoli2-WaHCO , wat er an(S)ksenag,
and i ed over Na . > sol.vent is renmoved.i.n vacuo
to a??ord 0.345 g %getﬂﬁgﬁl%zé)?'rz' product whi &;}-l?egz ed
wi thddit further purd-éthghthiaasl-2-41C/ M5 ESI + 525($)Mehn)yl
Prepgyation of .
4-{ (% 2-1(9) - 2- (/ EPrHIBREGEZ ony! ) - 3- phen§DhearEnam
i do] 52- (4- et hyl thisazabpAthihicrthyll } phenyl sul {grgenzAci d

5): .

EI ) [P (4- et hyl t hiF&yEloPERyithiazol-2-ki ¢ r opheny! §Dtheprdar b

amoy$? - 2- phenyl et hylgutgrtiiRasliEyBCi d tert - but y&y RaLaAr,

4, (0,345 g) is dissolved in Od (4 nmb). Acatalytic
g Me

amout? of Pd/ C (1998 vubwyIthiszaltded and t he ni (Piheazyls

stirsed under a RydeRaRRyRGARAPNGT € 2 hours.@_fb%nzy]

reaction mxture is filtered through a bed o
CELISE(tn) art(3-Re-siflupseathyl)thiasabded under (Bedeoed
presgure. The_@riele. hehidhgsolyved in pyri di ne
(12 ni) and Ny r%ﬁ%?%@ﬁ@%’@%%’ﬁ k(0. 31@5jﬂeﬂ£)ﬁlhe
reac? on i s4dRi2-diflgoracycloprmpydtiiezralidiye for €)senzyles -
aftega which a 49 ' H Onm) is ded.
The 6r% xt ur e iszt(ﬁéﬁlogglﬁ%@rﬁﬁﬂg{taggié&g the res %’FF@']
resi@he i s4pgaibbrplic beid céhyd ester)fiiamd-2eyir omat Sbapbyl t 0
affog 0. 222 g of, & he [,.ed.praduct as the ammoni um
sal t(.gsle ( CD30D) :‘"%d"??eg@ﬁ .‘ai?é’l%ﬁ%(’)‘ 10H), 5. 4405%bgpzyly

| H, @56.0 Hz), 4inibthylsS-ethilthiadol3ZyP. 79 (M  4Afd)-benzyl

2.8%p.76 (a4, 2H Il Zb)er3:,10 (S)-benzyl
68 4-(4-chlorophenyl)thiazol-2-yl (S)-benzyl
69 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzyl
70 4-methyl-5-phenylthiazol-2-yl (S)-benzyl
71 4-(thiophene-2-yl)thiazol-2-yl (S)-benzyl
72 4-(thiophene-3-yl)thiazol-2-yl (S)-benzyl
73 4-(5-chlorothiophene-2-yl)thiazol-2-yl (S)-benzyl
74 3,6-dihydro-4H-cyclopenta[d]thiazol-2-yl (S)-benzyl
75 4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl (S)-benzyl

The compounds encompassed within the first aspect of Category II of the presént

disclosure can be prepared by the procedure outlined in Scheme III and described in Example 3

herein below.

Scheme III



(s, 9H), 1.31 (t, 3H, J=7.5 Hz). The final conpounds
of the present disclosure can also be isolated as the
wonem/azicl. A non-limting exanple of this proeedmszoors14822
descri bed herein below in Exanple 4. The follow ng are
non-limting exanpl es of conpounds enconpassed w thin
the first aspect of Category | of the present
di scl osure.
4-{(-5}-2-[(i?)-2-(rer?-butoxycarbonyl)-3-phenyl pro
ranam do] - 2- (4-et hyl t hi azol -2¢ yl)ethyl } phenyl sul fam c
acid: 1H (CD3OD ) : d 7.22-7. 02 (m 10H), 5.39 (s,
IH, 4.34 (s, IH, 3.24-2.68 (m 6H), 1.37 (s, 9H),

1.30 (t, 3H J= I -
I-fS-EthyIthl\.]Sz/g\l\}--;z rA- C?sulfoan1nophenyCEthyPEgﬁbaﬁ4
2 \ I

oyl ] i hyl } met hyl carbam c ae I
est R (300 MHz, MeGH-d4p-d 8

o) mo 9H)C,H35 45 (s, ldiN

2H) , 4 2.33 (s, 3H),

(L PR (20

- (5-Phenyl t azol - 2 yl) (35)-2 (4-sul foam nop

| car banoyl H) - 2- phenyl et hyl } met hyl car ba
tert-butg 'ter 1H NWMR (300 MHz, MeOH-d )

(d, J = 7.96-7.99 (m 2H), 7.48-7. 52 (m
3H), 7. oo 7 3(m 7H) 6.89 (s, IH), 5.28 (q,19 = 7.5
Hz, |H), Redgntdandlcdndfiions; (ab(@m 1300911&(3216 fti1'hr; 2H) ,
3.34 (dd,..J = 13.2 and 8.4 Hz (dd J =13.2
and 8.4 (%) methyl ehlgrofermate, R)’Fl)dmerﬁ?@(éleéﬁ’ﬁbmd&@d%f of
Category | of the present disclosure relates to
conmpounds having the formula: wherein Ris a

substituted § Wnsubstituted thiazol-4-yl unit asd4§»_J/
L0 ' exdnpl es of R and Rl and thg =

emjstry at Rl are further Og;zscr i nYTable
HN.__O g s\ HN___O
0, 0 HO™ E 0
N)ko’CH3 N/"\O/CH3
H H
10 11

Reagents and conditions: (b) (i) H,:Pd/C, MeOH; (ii) SO;-pyridine, NH;OH; rt, 4 hr.

EXAMPLE 3
4-{(5)-2-(4-Ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl} phenylsulfamic acid (11)

Preparation of methyl-(5)-1-[(:S)-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl-amino]-
1-oxo-3-phenylpropan-2-ylcarbamate (10): tert-butyl (S)-1-(S)-2-(4-nitro-phenyl)-1-(2-
phenylthiazole—4-yl)ethy1aminq-l-oxo-3-phenylpropan-z-ylcarbamate, 8, (0.460 mg, 0.881
mmol) is dissolved in a solution of 4M hydrogen chloride in 1,4-dioxane (4 mL). The reaction
mixture is stirred 1 hour, and the solvent is removed under reduced pressure. The resulting
crude amine is dissolved in CHCl; (8 mL) and pyridine (1 mL) is added. The temperature is
cooled to 0°C and methyl chloroformate (0.083 g, 0.881 mmol) is added dropwise. The reaction

mixture is allowed to warm to room temperature and stirred for 2 days. Water is added, the



TABLE Il No. R Rl 26 thiazol-4-yl 0S>benzyl 27

2-nmet hyl t hi azol -4-yl (5)-benzyl 28 2-ethylthiazol-4-yl
w0 2008002562yl 29 2- propyl thiazol -4-yl (5)-benzyPCB@S2007/014822

2-zso- propyl t hi azol -4-yl 0S)-benzyl 31

2-cycl opropyl thi azol -4-yl (5)-benzyl 32

2-butyl thiazol -4-yl (5)-benzyl 33

2-ter*-butylthiazol-4-yl (5)-benzyl 34

2-cycl ohexyl t hi azol - 4-yl (5)-benzyl 35

2-(2,2,2-trifluoroethyl)thiagel-4-yl (<S)-benzyl 36

2-(3,3,3-trif|uoropropyl)thiazol-4-y| (5) - benzyl 37

2-(2, 2- difIuorocyclopropyl)thiazol 4-yl (S)-benzyl 38

solutioR sf(?x?:@(g‘ %(H) I:S'Oxgﬁgfr@]es%ﬁﬁpér} e Fd}(éﬂl se?%)al 1mes W1th %HEI;;(. STI}F cpmbined
organiq hﬁ@lﬁylr pweshad)w éNdﬂCu-s% N(aH)CCbe aagd brltle,]dned over Na;SOys, and

2 2z al. -
e BRI 15531 8 28 TR o

2 ( 3 chI or ot hi ophene-2-yl )t h| azol -4-yl (_S)-benzyl 44

%'répsa'ra'{{%nhytl J-W&g@-&p ethyltMla%olbi-yﬁqi [(i') )él (metl)xoxycar%onyl) 3-
phenylpropanamido]ethyl}phenylsulfamic acid (11): Methyl-(S)-1-[(S)-1 -(4-ethyl-thiazol-2-yl1)-
2-(4-nitrophenyl)ethyl-amino]-1-oxo-3-phenylpropan-2-ylcarbamate, 10, (0.297 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 4 hours. The reaction mixture is filtered through a bed of
CELITE™ and the solvent is removed under reduced pressure. The crude product is dissolved in
pyridine (12 mL) and treated with SOs-pyridine (0.196 g). The reaction is stirred at room
temperature for 5 minutes after which a 7% solution of NH4OH (25 mL) is added. The mixture
is then concentrated and the resulting residue is purified by reverse phase chromatography silica
to afford 0. 172 g of the desired product as the ammonium salt. 'H(CD;0D ): 8 7.26-7.00 (m,
10H), 5.39 (t, 1H, J= 5.7 Hz), 4.38 (t, 1H, J=5.7 Hz), 3.62 (s, 3H), 3.34-2.75 (m, 6H), 1.30 (t,
3H, J=7.5 Hz).

The following are non-limiting examples of the first aspect of Category II of the present

disclosure.

’\)

OCH;

4- {(S)—Z-[(S)-Z-(Methoxycarbonyl)-3—pheny1propanam1do]—2—(thiazol-2-
yl)ethyl}phenylsulfamic acid: 'H (CD;0D): 8 7.78-7.75 (m, 1H), 7.51-7.47 (m, 1H), 7.30-7.02
(m, 9H), 5.49-5.43 (m, 1H), 4.39 (t, 1H, J=8.1 Hz), 3.56 (s, 3H), 3.51-2.71 (m, 4H).



45 2-(2-net hyl t hi azol -4-yl)thiazol -4-yl (5)-benzyl 46

2-(furan-2-yl)thiazol -4-yl (5)-benzyl 47
wa-20y0zsd n- 2- yl )t hi azol -4-yl (~-benzyl 48 PCT/US2007/014822

2-[(2-methyl ) pyridin-5-yl]thiazol-4-yl (5)-benzyl 49

2- (4-chl orobenzenesul fonyl et hyl )t hi azol - 4-yl r-benzyl

50 2-(t"-butyl sul fonyl net hyl)thiazol -4-yl (S)-benzy\

The conpounds enconpassed within the second aspect of

Category | of the present disclosure can be prepared

by the procedure outlined in3gchene |1 and descri bed

in Exanple 2 herein below Schene || Reagents and

conditions: (a)(i) ( s-butyl)OCOd, Et3N, THF, 0 0C

20 mn. (ii) CH2N ; roomtenp fog—{ hours. 6 7

Reagents and conditions: () 43 Br, THF;, g C, 1.5

hr. 7 8 Reagents and Bghd (§) (i) thiobenzani de,

CHCN reflux, 2 hr.8o(i] ~” HOBt, DI PEASDVF,;

rt, 18 hr. 8 9 Reagents and congH 5. (d) (i)

H2: Pd/ C, MeOH;, (ii) SCB-pyridi HAOH, rt, 12hr.

EXAVPLE '

24-{(5)-2-(5)-2-(?e”-But oxycar bonyl am no) - 3- phenyl prop

AR E(5)-2(D-2-PMettarxybarbbagips-ghenylprdpinanids] 2-{AHicth atiskol-2-

9 L
yl)ethy{}pLenylsulfamlc acid: 'H NMR (300 MHz, CD3;0D): 6 8.52-8.49 (m, 1H), 7.20-6.99 (m,
10H), 5.37 (bs, 1H), 4.36 (bs, 1H), 3.62-3.48 (m, 3H), 3.32-3.22 (m, 1H), 3.11-3.01 (m, 2H),
2.80-2.72 (m, 1H), 2.42 (s, 3H).

4-{(S)-2-[(S)-2-(methoxycarbonyl)-3-phenylpropanamido]-2-(4-propylthiazol-2-
yDethyl }phenylsulfamic acid: 'H NMR (300 MHz, CD30D): & 8.51-8.49 (m, 1H), 7.22-6.99
(m, 10H), 5.39 (t, /=6.0 Hz, 1H), 4.38 (dd, /=14.4, 9.0 Hz, 1H), 3.62 (s, 2H), 3.59-3.48 (m, 1H),
3.27 (dd, /=13.5, 6.3 Hz, 1H), 3.12-3.02 (m,2H), 2.81-2.71 (m, 3H), 1.81-1.68 (m, 2H), 0.985 (t,

J=7.5 Hz, 3H).
e
O\\//O MN
HO/S\E HN o

4- {(S)—2-(4-tert-Butylthiazol-2-y1)-2-[(5’)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl} phenylsulfamic acid: 'H NMR (300 MHz, CD;OD): 6 7.23-7.19 (m, |
SH), 7.10-6.98 (m, 5H), 5.42-5.38 (m, 1H), 4.37 (dd, J=8.4, 5.4 Hz, 1H), 3.61 (s, 2H), 3.48 (bs,
1H), 3.32-3.25 (m, 1H), 3.13-3.07 (m, 2H), 2.77 (dd, J=13.5, 9.3 Hz, 1H), 1.36 (s, 9H).



Preparation of
(S)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamc
waehw/wewh - but yl ester (6): To a 0 OC sol uti onPof/US2007/014822
2-("N-tert-butoxycarbonyl am no-3-(4-nitrophenyl)-propio
nic acid ( 1.20 g, 4.0 mol) in THF (20 nlL) is added
dropwi se triethylamne (0.61 nL, 4.4 muol) foll owed by
/ o-butyl chloroformate (0.57 nL, 4.4 mmol). The
reaction mxture is stirred at 0 OC for 20 m nutes and
filtered. The filtrate is trgated with an ether
sol ution of diazonethane (~16 mml) at 0 0C. The
reaction mxture is stirred at roomtenperature for 3
hours then concentrated in vacuo.he resulting
residue is dissolved in EtQAC an%sﬁad successi vely
W th water and brlnecwﬂ S ), filtered and
concentrated. The resttt F‘{ 9 ed over silica
(hexane/ Et QAc 2:1) to afford 1. e82% yi el d) of the
desired product as a slightly yelllow solid. 1H NWR
(300M—|z cCDC 3) d 8.16 (d, J .7 Hz, 2H), 7.39 (d,
= 8.7 Hz, 2H), 5.39 (s, IH,~s716 (d, J 6.3 Hz, IH),

g%)(f'm tnglopl%ﬁgﬁ la%&‘lhz 1y2- H;(%') 3. (ﬁ%i &cy@a@ooﬁh) 3. 06
phenylprmaamatdodethmlr}pb@)y-lmkfatmbaﬂdy\ H (CD3OD) 57.13-6.91 (m, 10H), 6.81 (s,
1H), 5.?;)?{,‘1% JI§7(§413%|’ g&%ﬁpﬁ% J)g§§1 RXP8YAL; Ay LB P BB 41, 1.94 (1, 1H,

J=5.1 M%) 0[83-@li7a%®m; 4H).4- ni t r obenzyl ) - 2- oxo- propyl ] - carbam c
acid tert-butyl ester, 6, (0.350 g, 1.04 mmol ) in THF
(5 m.) is added dropwi se 48% ag. HBr (0.14 nL, 1.25

mol ). The reaction mxture is mt 0 OCfor 1.5
hours then the reactlon 18 R d OC wth sat.
dwth EtOAc (3x 25 nl)

and the conbi ned or§anijic &xtracifs are washed with
brine, dried (Na SO), filtereg apd“toncentrated to
obtain 0.400 g of the product Mhiech is used in the
next step w thout further pu cati on. 1H NWR (300
MHz, CDCI3) d 8.20 (d, J = 8.4"Hz, 2H), 7.39 (d, J =
-4(DH2-(LHyclobexiBthiarol-2-yd)-2- [ (metHpx yehrBonyl )y 3 -phenyl-

propanginsld(ﬁéfhyl}phenylsulfamic acid: '"H NMR (300 MHz, CD3;0D): & 7.21-6.97 (m, 10H),
5.45-5.25 (m, 1H), 5.42-5.36 (m, 1H), 5.10-5.02 (m, 1H), 4.03-4.35 (m, 1H), 3.63 (s, 2H), 3.60-
3.49 (m,1H), 3.12-3.06 (m, 1H), 2.95(dd, J=14.1, 9.9 Hz, 1H), 2.82-2.72 (m, 2H), 2.07-1.77 (m,

3H), 1.56-1.31 (m, 10H).
/g_
=N
HO

4-{(S)-2-(4,5-Dimethylthiazol-2-yl)-2-[(S)-2-(methoxycarbonyl)-3-phenyl-
propanamido]ethyl}phenylsulfamic acid: "H NMR (300 MHz, CD;0D): & 8.45 (d, /=7.8 Hz,
1H), 7.22-7.03 (m, 9H), 5.28 (t, /=7.2 Hz, 1H), 4.36 (t, /=7.8 Hz, 1H), 3.62 (s, 2H), 3.52-3.46
(m, 1H), 3.22 (dd, J=14.1, 6.3 Hz, 1H), 3.07-2.99 (m, 2H), 2.77 (dd, J=13.5, 8.4 Hz, 1H), 2.32
(s, 3H), 2.30 (s, 3H).




IH, 4.04 (s, 2H), 1.42 (s, 9H). Preparation of
tert-butyl (S)-1I -(5)-2-(4-nitrophenyl)-

wa-20@B/ptseny | t hi azol e- 4- PCT/US2007/014822
yl ) et hyl am no- | - oxo- 3- phenyl propan- 2-yl car bamate (8):
A m xture of thiobenzamde (0.1 17 g, 0.85 nmol) and
(S)-tert-buty\
4- br ono- | - (4-ni trophenyl) - 3- oxobut an- 2-yl car bamate, 7,
(0.300 g, 0.77 mmol) in CH3CN (4 mL) is refluxed 2
hours. The reaction m xture 4g cooled to room
tenperature and diethyl ether is added to precipitate
the internediate 2-(nitrophenyl)-( )- | -(4-
phenyl t hi azol - 2-yl ) et hyl am ne which is isolated by
filtration as the hydrobrom de salt. Thehydrobrom de
salt is dissolved in DM (3 nL) to ether W th

di i soproyl ethyl anmi ne (0.42 ni_, 2. 3
1- hydroxybenzotrlazole &O oN79 nnDI) and
{S)-(2-tertbutoxycarpy o o}N_ 2 phenyl propi oni ¢

acid (0.212 g, 0.80 nnn . The mixtyke is stirred at 0
0OC for 30 minutes then at room fenperat ure over ni ght .
The reaction mxture is dilut ith water and
extracted with Et CAc. The co d organic phase is

ARRSTR o B PR el 1 O S B amory FofEn -

propanmam\]aﬁyl}phmwfamc atidor'sl VB B 19E2, Yy oxd )5 85 (g =8.1 Hz,

is used w thout further
1H), 7367100 Eariiom 5 AR Bt 37 5 | Hiad $3-346uar s 325cH 64, 6B, 234
d,J= {5(4,15} 33{)( 19)7- 1226 15{)313;?” oxycar bonyl) - 3- phenyl pr opaneani
phenyl t hi azol e- 4-yl )} phenyl sul fam c acid (9):
(5)-I-(5) 2-(4-nitrophenyl)-1I-(2-

-phenyl t hi azol e-4-yl ) et hyl am no- | 3 phenyl propan- 2-
yl carbamate, 8, (0.360 Q) in MeOH (4 nl).

A catal ytic anount oFkPqﬂ;iE/dié%f I'$ added and the
m xture is stirred mﬂﬁég rogen atnosphere 12

hours. The reaction m xture is @&red t hrough a bed

of CELITE(tm and the solvent j enoved under reduced

pressure. The crude product i i ssolved in

4-{(S5)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[4-(2,2,2-
trifluoroethyl)thiazol-2-yl]ethyl} phenylsulfamic acid: "H NMR (300 MHz, CD3;0D): & 7.40 (d,
J=11.1 Hz, 1H), 7.30-7.15 (m, 5H), 7.12-7.00 (m, 5H), 5.41 (dd, J= 8.4, 5.1 Hz, 1H), 4.42-
4.36 (m, 1H), 3.77-3.52 (m, 5H), 3.33-3.23 (m, 1H), 3.15-3.02 (m, 2H), 2.97-2.91 (m, 1H), 2.82-

2.70 (m, 1H).
/§*ﬂ\_
0\\//0 N CF;
S« HN O
HO

N

OCH,4

4-{(8)-2-[(8)-2-(Methoxycarbonyl)-3-phenylpropanamido)-2-[4-(3,3,3-
trifluoropropyl)thiazol-2-yl]ethyl} phenylsulfamic acid: 'H NMR (300 MHz, CD3OD): § 7.23-
7.03 (m, 10H), 5.46-5.34 (m, 1H), 4.54-4.44 (m, 1H), 3.63 (s, 2H), 3.62-3.35 (m, 1H), 3.34-3.24
(m,1H), 3.17-2.99 (m, 4H), 2.82-2.74 (m, 1H), 2.69-2.56 (m, 2H).



pyridine (12 nL) and treated with Sq 3-pyridine (0.296
g). The reaction is stirred at roomtenperature for 5
waizonstoesseaf t er which a 7% sol uti on OF NH OH ( 10Pa)use@®7/014822

added. The m xture is then concentrated and the
resulting residue is purified by reverse phase
chromat ography to afford 0.050 g of the desired
product as the ammoniumsalt. 1H NVR (300 MHz,
MeOHd4) 8.20 (d, J =8.1 Hz IH), 7.96-7.99 (m 2H),
7.48-7.52 (m 3H), 7.00-7.23¢;n 7H), 6.89 (s, IH),
5.28 (q, J =7.5 Hz, IH), 4.33 (t, J =6.6 Hz, IH),
3.09-3.26 (m 2H), 3.34 (dd, J = 13.2 and 8.4 Hz, IH),
2.82 (dd, J = 13.2 and 8.4 Hz, IH), 1.38 (s, 9H). The
first aspect of Category Il of the present disclosure
rel ates to conpounds having the W: wherein Ris
a substituted or uns&bﬁimjﬁﬁmazo -yl unit and
non-limting exanpl(é,is d the
stereochem stry at dre furth r ggﬁcrl bed in Table
[11. TABLE IIlINo. RRL 5 1 thi - (<S>benzyl 52
4- et hyl t hi azol -2-yl (5)-ben 5’3 4- et hyl t hi azol - 2-yl
(5) - benzyl 54 4-propylthiazol yl (5)-benzyl 55
4 Y(SP2- W@beﬁﬂlh(ﬁé@}d@prﬁFyl@ﬁ@zob@%¥h—bjgf)-z-(methoxycarbonyl)-3-
4-cycl opropyl t hi azol (S)-benz

phenylnrosalea}mdﬁ l)z/sdﬂ«p fsutfagy mqqum (300 MHz, CD30D): & 7.28-7.00 (m,

10 H), shwtyby hh??ﬂj,u?m%s@?)n, ReNZYko (s, 2H), 3.61-3.52 (m, 1H), 3.35-3.23 (m,
1H), 3.04-2.91 (m, 2H), 2.78-2.68 (m, 1H), 1.99-1.90 (m, 2H).

o 0 N OCH;

OCH,

4-{(5)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[4-(methoxy-
methyl)thiazol-2-yl]ethyl} phenylsulfamic acid: 'H NMR (300 MHz, CD3;0D): 8 8.55 (d, J=6.6
Hz, 1H), 7.31 (s, 1H), 7.21-7.05 (m, 9H), 5.41 (bs, 1H), 4.53 (s, 2H), 4.37 (bs, 1H), 3.62 (s, 2H),
3.59-3.46 (m, 1H), 3.41 (s, 3H), 3.28-3.22 (m, 1H), 3.13-3.00 (m, 3H), 2.80-2.72 (m, 1H).

N
o P N 0—C,H,

4-{(S) -2-(4—(Ethoxycarbonyl)thiazol-2-y1)-2-[(8)-2-(methoxycarbony1)-3 -
phenylpropanamido]ethyl}phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): & 8.25 (s, 1H),
7.20-7.07 (m, 10H), 5.40 (dd, J=7.5 Hz, 1H), 4.45-4.36 (m, 3H), 3.63 (s, 2H), 3.60-3.51 (m,
1H), 3.34-3.27 (m, 1H), 3.17-3.00 (m, 2H), 2.79 (dd, J=13.5, 8.4 Hz, 1H), 1.42(t, J=7.5 Hz, 3H).



59 4-cycl ohexyl t hi azol -2-yl (5)-benzyl 60

4-(2,2,2-trifluoroethyl)thiazol-2-yl (>S)-benzyl 6 1
wWa-203/082389t ri fl uoropropyl )thiazol -2-yl (_S)-bereylussd7/014822

4-(2,2-difluorocycl opropyl)thiazol-2-yl (")-benzyl 63

4- (et hoxynet hyl )t hi azol -2-yl (5)-benzyl 64

4- (carboxylic acid ethyl ester)thiazol-2-yl

(>S) - benzyl 65 4,5-dinmethylthiazol-2-yl (5)-benzyl 66

4- et hyl - 5-et hyl t hi azol - 2-yl (5)-benzyl 67

4- phenyl t hi azol - 2-yl (5)-benzyl 68

4- (4-chl orophenyl ) thi azol -2-yl (5)-benzyl 69

4- (3, 4-di net hyl phenyl ) t hi azol - 2-yl (5”-benzyl 70

4- et hyl - 5- phenyl t hi azol - 2-yl ( S) nzyl 7 1

4- (t hi ophene-2-yl)thiazol-2-yl (. enzyl 72

4- (t hi ophene-3-yl)thiazol -2-yl (S) enzy\ 73

4- (5-

5

(

(

(5- chl or ot hi ophene- 2- yI)thlazoI I (5) - benzyl 74

, 6-di hydro-4//- cyclog -2-yl (5)-benzyl
75 4,5,6, 7- tetrahydro a @I-2 yl (5)-benzyl

The conpounds enconp: sséb Mﬁthln th%nglrst aspect of

Category Il of the present disclosSyre can be prepared
by the procedure outlined in ng |1l and descri bed
i n Exanple 3 herein bel ow

4-{(8)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(5-phenylthiazol-2-
y1))ethyl} phenylsulfamic acid: '"H NMR (300 MHz, CD;OD): 6 8.63 (d, /=8.1 Hz, 1H), 7.96 (s,
1H), 7.59 (d, /=7.8Hz, 2H), 7.47-7.36 (m, 3H), 7.19-7.10 (m, 10H), 5.42-5.40 (in, 1H), 4.41 (4,
J=7.2, 1H), 3.65-3.50 (m, 3H), 3.16-2.77 (m, 4H).

OCH;

4- {(S).-Z-(4-Ethy1-5 -phenylthiazol-2-yl)-2-[(S)-2-(methoxycarbonyl)-3-phenyl-
propanamido]ethyl}phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): 8 7.50-7.38 (m, 4H),

7.21-7.11 (m,10H), 5.45-5.35 (m, 1H), 5.42-4.37 (m, 1H), 3.63-3.50 (m, 3H), 3.34-3.29 (m, 3H),
3.15-3.03 (m, 2H), 2.84-2.74 (m, 3H), 1.31-1.21 (m, 3H).

N
\ P
CH
S 3
H o/ ~ HN 0]

N

OCH;,

4-{(S5)-2-[4-(3,4-dimethylphenyl)thiazol-2-yl]-2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl}phenylsulfamic acid: 'H NMR (300 MHz, CD3;0D): 6 8.60 (d, J=8.1
Hz, 1H), 7.73 (s, 1H), 7.65 (d, J=8.1 Hz, 1H), 7.57 (s, 1H), 7.21-7.11 (m, 10H), 5.47 (d, J=7.2



Schene 1118 10 Reagents and conditions: (a)(i) 4MHQA ,
di oxane; rt,l hr; (ii) nmethyl chloroformate, pyridine,
wQaRaIsA02wOC to rt, 48 hr. 10 11 Reagents and PCT/US2007/014822
conditions: (b) (i) H2:Pd/C, MeOH, (ii) Sq 3-pyridine,
NHAOH, rt, 4 hr. EXAMPLE 3
4-{(S)-2-(4-Ethylthiazol-2-yl)-2-[(S)-2-(nethoxycarbon
yl ) -3- phenyl propanam do] et hyl } phenyl sul famc acid ( 1
1) Preparation of
met hyl -0S)-1-[(.S)-|-(4-ethytshiazol -2-yl)-2-(4-nitrop
henyl ) et hyl -am no] - |- o0xo-3-phenyl propan- 2-yl car bamat e
(10): tert-bvLy ] (5)-I1-(.S)-2-(4-nitro-phenyl)-I-(2-

Iat %l he- 464! 1 | 16 Ry 7
i AL 401 1 oy S0 S S GR350 o

2H), 2.84-2al Lnh,old e 2. 34N 13H): @gfn(schtbri de in 1, 4-di oxane (4
m.). The reaction mxture is stirred 1 hour, and the
solvent is renoved under reduced pressure. The

resulting crude anine is disso‘f2d4£;gcwpls (8 nL) and
pyridine ( 1 nl) i d np ture i s cool ed
to 00C and net hyl zk%o r gt €o(0. 083 g, 0.881 nmol)
is added dropwi se™ Thik reactioh mixture is allowed to
warmto roomtenperature and p§thr?€d for 2 days. Water
is added, thesolution stirr or 15 m nutes and then
extracted several tines wt 3. The conbi ned
organi c layers are washed with IN HCO, 5% NaHCO , and
B F(80-2-dr (elanlgvanhens Bizz0l-Arid]-Pill De-Guetiphacabonmdnb- | s

phenyl%@@%a@?i#h%}lﬁyggﬂgﬁnﬁ'%ﬁﬁ%%% £Li8: T NIROBob RS CED ED): 5 8.65 (d, J=8.4
Hz, 1H},-7.95-3)01 2, 21t R0 DOV 4B-%l) (2; DH),)7. DO-0 et (g ¥Das 50-5.45 (m,

0, Y0 35 SR AP RS T R SH 981 605 S 0 o

2H), 2.81 (dd, J=13.8, 9.0 Hz, 1H).

<)
=N

2% O/E(L

HO u

OCH,

o}

4-{(:5)-2-[(S)-2~(Methoxycarbonyl)-3-phenylpropanamido]-2-(4-phenylthiazol-2-
yl)ethyl}phenylsulfamic acid: 'H (CD;0D): & 7.94-7.92 (d, 2H, J=7.3 Hz), 7.65 (s, 1H), 7.45-
7.31 (m, 3H), 7.22-7.10 (m, 9H), 5.46 (t, 1H, J=6.8 Hz), 4.39 (m, 1H), 3.62 (s, 3H), 3.36-2.79

(m, 6H).
S
RV
S\ HN Q
HO H
. OCH,

o}

4- {(S)-2-[(S)-Z-(Methoxycarbonyl_)-3Aphenylprop anamido]-2-[4-(thiophen-2-yl)thiazol-
2-yllethyl}phenylsulfamic acid: 'H NMR (300 MHz, CD30D): 6 8.63 (d, /= 8.1 Hz, 1H), 7.52-



2-(4-nitrophenyl)ethyl -am no] - - oxo- 3- phenyl propan- 2-y
| carbamate, 10, (0.297 g) is dissolved in MeCH (4 nlL).

waé 2omtoatighi ¢ anount of Pd/ C (10% w w) i s addedramaStdee/014822
m xture is stirred under a hydrogen atnosphere 4
hours. The reaction mxture is filtered through a bed
of CELITE(tm) and the solvent is renoved under reduced
pressure. The crude product is dissolved in pyridine
(12 m.) and treated with Sgq 3-pyridine (0.196 g). The
reaction is stirred at roomijgenperature for 5 mnutes
after which a 7% sol ution O CH (25 nL) is added.
The m xture is then concentrated and the resulting

751 @2 30 RaRY Sl G2 B9 2 BRTRE P SRR . 409 -

8.1 Hz} 1), amm;mmszasa(bs,lﬂapsm.ﬁz (th, TH363.78-3004 (m, 2]H))—|)280(dd,1=
575& IH J=5.7 Hz), 4.38 (t, IH J=5.7 Hz), 3.62

13.5,8 3.34-2.75 (m 6H), 1.30 (t, 3H J=7.5 Hz).
The follomnng are non-limting exanples of the first
aspect of Category Il of the present disclosure.
4-{(5)-2-[(5)-2-(Met hoxycar bony §§B—§§§nylpropanan1do]
-2-(thiazol - 2- yI)etoi} Ul'¥am'c acid: 1H
(CD3OD): d 7.78-7.7 -7.47 (m | H),
7.30-7.02 (m 9H), 5.49-5.43 ( v, 4.39 (t, IH,
J=8.1 Hz), 3.56 (s, 3H), 3.51-pP. 70 (m
4H) . 4-{(,S)-2-[(-9S) - 2- (N@tho r%onyl) 3- phenyl pr opan
am do] - 2- (4- net hyl t hi azol - et hyl } phenyl sul fam c

.2 g@v g_lgm e%%bg%@enyg}rgp%ﬁdéﬁz iﬁﬂ(ﬂ;@mn— _y)thiazol-

-yl]etByl@ﬁhéhyﬂéiﬂ(al’mc ati; 'H.NI9HR3(3DD Nikiz, CB);om 8 81603d0Z=1.8Hz, 1H), 7.83

(@ =13 Wb 7§67 38! Ehabhokc 2 5912 H. TR 5146+ 53 Hyph 40438

2.6 (HBEPY3 5BixPim, 2H B)l@timh xﬂhe | 584-Dansi (@n,aci)d:
(m, IH%H NMg& (g% MHz codsmoo):)yd k 49H{m | H), (7 22 )6 99

/§/\
o\\s,,\

OC,Hs

O

4-{(S)-2-(4-Ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-phenylpropion-
amido]ethyl}phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dy) & 8.45-8.56 (m, 1H), 7.01-
7.25 (m, 9H), 7.03 (s, 1H), 5.40-5.5.0 (m, 1H), 3.48-3.65 (m, 3H), 3.36 (dd, /= 14.4 and 6.0 Hz,
1H), 3.23 (dd, J = 14.4 and 6. 0 Hz, 1H), 2.95-3.10 (m, 1H), 2.75-2.86 (m, 3H), 2.572.64 (m,
3H), 1.30 (t, J= 7.5 Hz, 3H). '



(m 10H), 5.39 (t, J=6.0 Hz, IH), 4.38 (dd, J=14.4,
9.0 Hz, IH), 3.62 (s, 2H), 3.59-3.48 (m- IH, 3.27
wOdaos/d2s68. 5, 6.3 Hz, IH), 3.12-3.02 (m 2H), 2P8TAR2001/014822
(m 3H) 1.81-1.68 (m 2H), 0.985 (t, J=I. 5 Hz, 3H).
4-{(.S)-2-(4-ter"Butyl thiazol-2-yl)-2-[(S)-2-(methoxyc
ar bonyl ) - 3- phenyl propanam do] et hyl } phenyl sul fam ¢
acid: 1H NWR (300 MHz, CD3OD): d 7.23-7.19 (m 5H),
7.10-6.98 (m 5H), 5.42-5.38 (m IH), 4.37 (dd, J=8.4,
5.4 Hz, IH 3 3.61 (s, 2H), 3748 (bs, IH), 3.32-3.25
(m IH, 3.13-3.07 (m 2H), 2.77 (dd, J=13.5, 9.3 Hz,
IH) 1.36 (s,

hoxyc argSa Iﬁh)(&(’% |°9°969M£[tdﬁh%8i 2 %’]yb‘)[(ﬁ i—&ﬁ%th%ﬁ ryfrtoonyl) 3-
Phenylpf@ﬁyﬁrpmwhﬂr}pu@im@h}m heidly |' EUNMERI{300adit:, CDHOD): § 8.46 (bs, 1H),

7.16- 7%&?3%89;|Z)(bs 1%, }%ﬁ Bs, Wﬁé?ﬁs ég) 3§&'j)043(§n2§%,t3 28-3.18 (m,

1H), 3?04229%6&621{{)‘;129@-&74111194}1()& .58-8,44)#5.2H)Hz) 0.84-0.73
m 4H).

4-{(5)-2-(4-Cycl ohexyl t hi azol -2-yl)-2-[(5)-2-(methoxyc
ar bonyl ) - 3- phenyl propanam do] et hyl enyl sul fam c
acid: 1H NWR (300 MHz, CD30D): d 71\@‘6. 97 (m 10H),
5.45-5.25 (m |H), 5.42-5. , 5.10-5.02 (m
IH) 4.03-4.35 (m ||—D°\\s%w, 3.60- 3.49
(mIH, 3.12-3.06 (Mo TH 95( =14.1, 9.9 Hz,
IH), 2.82-2.72 (m 2H), 2.07-1.
(m 10H). 0
4-{(5)-2-(4,5-D nmet hyl t hi azol - [)-2-1(5)-2-(nethoxyc
arbonyl) - 3- phenyl propanam do] ethyl } phenyl sul fam c
e {@@)-21a N ARM Btk ybiibon Bb3aR)enytbrépatiantido] - 244, 5%, Hz ,

tetrahylél%_(l)b % cﬁ%gﬁﬁ%gl— -&33 8@}@?6?@1 lﬁlcécﬁzlﬁﬁy}%ﬁoq MI—?Z CD:0OD):

8 7.21-3.082nf, 9a), ;315 5L25 (Em;smbm 45-h.38 (Ri{ 18).9965 (3, 2H), 2.645.14Gn,1H),
3.33-3 §&|):zm4”{1?s3) 0%3(042 r?;H): 3 7%&??;%)‘%?89&35 ) - 2-[(9) - 2- (

nmet hoxycar bonyl ) - 3- phenyl pr opanam do]

/\,/O\

4-{(5)-2-[4-(5-Chlorothiophen-2-yl)thiazol-2-y1]-2-[ (§)-2-(methoxycarbonyl)-3-
phenylpropanamidolethyl} phenylsulfamic acid: '"H NMR (300 MHz, CD;0D): & 8.63 (d, J/=8.7
Hz, 1H), 7.55 (s, 1H), 7.39-7.31 (m, 1H), 7.23-7.10 (m, 9H), 7.00-6.97 (m, 1H), 5.43-5.40 (m,

1H), 5.39 (t, /=14.7 Hz, 1H), 3.63 (s, 2H), 3.60-3.51 (m, 1H), 3.34-3.27 (m, 1H), 3.17-3.03 (m,
2H), 2.80 (dd, J=14.1, 8.4 Hz, 1H).

A further iteration of the first aspect of Category II relates to compounds wherein R?

comprises ~OCH2CHj (ethoxy); the following is a non-limiting example thereof.



et hyl } phenyl sul faroic acid: 1H NWVR (300 MHz, CD3CD): d
8.45 (d, J =8.1 Hz, IH), 7.36-7.00 (m 9H), 5.31

wohsslods694. 37 (bs, IH), 3.62-3.46 (m 3H), 3. P8TASHMN7/014822
(m 6H), 2.34 (d, J 5.4 Hz5 3H), 1.37-1.20 (m 3H).
4-{(-S)-2-[(S)-2-(Methoxycar bonyl) - 3- phenyl propanam do
1-2-14-(2, 2, 2-

trifluoroethyl)thiazol-2-yl]ethyl}phenylsul fam c acid:
1H NMR (300 MHz, CD3OD): d 7.40 (d, J = 11.1 Hz, IH),
7.30-7.15 (m 5H), 7.12-7.003¢m 5H), 5.41 (dd, J =
8.4, 5.1 Hz, |H), 4.42- 4.36 (m IH), 3.77-3.52 (m
5H). 3.33-3.23 (m IH), 3.15-3.02 (m 2H), 2.97-2.91
(m IH, 2.82- 2.70 (m IH).

“4-{(-S)-2-[(-9)-2- (I\/bthoxy /)>/3\phenyl pror anani d
0)-2-[4-(3, 3, 3-

trifluoroproryl)thi - et™y$ phenyl sul fani ¢
acid: 1H NVR (300 Miz, ED3OD): 264, 7. 03 (m 10H),
5.46-5.34 (m | H), 4. 54-4.44 ( . 3.63 (s, 2H),
3.62-3.35 (m |H), 3.34-3.24 | H), 3.17-2.99 (m
4H), 2.82-2.74 (m IH), 2.60-

2R (P2 (S) zzz-awox@aargowhLweagmﬁaamapz -8@9thRzld-

-2- (et hoxycar bon
yl)ethyﬂ:}@my w@mm@of (fﬁpb@ﬁa&wgm PRl QRE), §:391(% WR=6.0 Hz), 4.37

(, lH 3»—4?9 %i O%QPW?*E ?r='?-§ 3126)89 (2§’§ 5{&%:."%14)651 gc?ggslz’l J=('P% Hz), 1.20

(t, 3H, I'H5.9 2)35- 3. 23 (m IH) 3.04-2.91 (m 2H), 2.78-
(m IH, 1.99-1 .90 (m 2H).
4-{(S)-2-[(S) - 2- ( Met hoxycar bonyl ) - 3- phenyl pr opanani do]
-The ste§mbbdpertyofaTatygory II of the present disclosure relates to compounds having
t hi azol - 2-yl ] et hyl } phenyl sul fam c aci d: 1H NWR (300
, CD3OD): d 8.55 (d, J=6.6 Hz, 7.31 (s, IH,

7.21-7.05 (m 9 , 5.4 3 (s, 2H), 4.37
bs, | 3.62 (v 2 59- 3. 46 . 3.41
(3H§ 3H)28 3.22 ()mS\NW (m)lf’rﬂ)’CHz 80- 2 (S

( m I H)
2-(4-(H hoxygarbon )t hi onl 2-yl)-2-1(5)-2-(ne
wherelp I?ob@y&:%lbb@wiy ar3msubstituted thlazol -4yl unit and non-limiting examples of R and

the fo

R! and the stereochemistry at R' are further described in Table IV.

TABLE IV

No. R R!

76 thiazol-4-yl ‘ (S)-benzyl
77 2-methylthiazol-4-yl (S)-benzyl -
78 2-ethylthiazol-4-yl (S)-benzyl
79 2-propylthiazol-4-yl (S)-benzyl
80 2-iso-propylthiazol-4-yl (S)-benzyl
81 2-cyclopropylthiazol-4-yl (S)-benzyl
82 2-butylthiazol-4-yl (S)-benzyl
83 2-~tert-butylthiazol-4-yl | (S)-benzyi
84 2-cyclohexylthiazol-4-yl (S)-benzyl
85 2-(2,2,2-trifluoroethyl)thiazol-4-yl (S)-benzyl

86 2-(3,3,3-trifluoropropyl)thiazol-4-yl (S)-benzyl



phenyl propanam do] et hyl } phenyl sul fam ¢ acid: 1H NWR
(300 MHz, CD3OD): d 8.25 (s, IH, 7.20-7.07 (m 10H),
weo.24@/00zkd9 J=7.5 Hz, IH), 4.45-4.36 (m 3H), 3P6B/US3007/014822
2H), 3.60-3.51 (m IH, 3.34-3.27 (m IH, 3.17-3.00
(m 2H), 2.79 (dd, j=13.5, 8.4 Hz, IH, 1.42(t, =7.5
Hz,
3H). 4-{(5)-2-[(5)-2-(Methoxycarbonyl) - 3-phenyl propanam
i do] - 2- (5- phenyl thi azol -2- yl))ethyl}phenyl sul fam c
acid: 1H NWR (300 MHz, CD30ODy¢ d 8.63 (d, J=8.1 Hz,
IH, 7.96 (s, IH), 7.59 (d, J=7.8Hz, 2H), 7.47-7.36
(m 3H), 7.19-7.10 (m 10H), 5.42-5.40 (m IH), 4.41

7.2, 2.77 AH),.
4- {(ég) -2 (?IQ (Et%d‘?ﬁggmﬁ’ % Bitiaco: 41?1) 2-[{‘%1*’6“591
- 2- (BBt hoxycar bonyl%-pBerpﬂtbra;bbéfyybanam do] et h¢d)-benzyl
hegy! sul f , CD3OD
LPoo S8 (' arC o b AE £00 e Sy bepny
| H), 96. 42- 4. 32-(3- diwchy@hesymhmo(-myl:m) 3. @-b3n2
, 3.15-3.0 74
1 5?) 21 (m 3?15éh§iPQ?”("@’2ﬂ’[‘% ‘é 17 (M) benzy
4I ;jDZnst hylh phen)@1—()1t11bph’étﬂb?r—?l-)¥i|;&zo24[-)ﬂ5) I2 (Pft@&ﬁ 130
n - e m doj e enyl su amcaC|
1 (380 % %B)’Phed’]e %“%%FOTjJé 1 Hz, (S)fenzyl
7 73945 | H) 2-G3 rﬁéthgzﬂmogﬁ&elz thx&ézDI-A )71 57 (S(S)Jb@). zyl

7.21-7.1 1 10 . 4. 44-4.°38
(m ?%) 3. gg&(@-r;b ﬁylthmﬁﬁ-zl)énaq%‘*-ylm 3. 48)deazyl

Ersn 9?_'?) g 2(2) Oﬁ-gﬁﬂﬁn g-l'}h)thlgzcﬁéllt §1 77 (mo | |_l)(S) %eﬁzlsyl

4-{ (%] -2-] 4- (4 cm(pmgimewl))lnm@rﬁoyl 2-yl] - 2- [(SBpezyime
th bonyl

ct iyl S pheny| SEmeBERR SN Bhay . b
8. 6599 d, 2=@-chleiwbengdnesulfodGhietByl)thinzoRldyl 7.(BP-beszyl

|(H) 1106 46- 744%tfgmxgy'lé%gorazr%%}%)%l%gz((gg-?g ’ 2?_6(?9-_bgﬁz4y§

3. 62- 51(m IH), 3.41-3.33 (m |H), 3.20-3.04 (m

35 pofBnd Soheophgied iR iisobud sspsricnt ot ammuhnt dgpresen

disclosur2-ced bpipeeparédibyaiel précedure outlined in Scheme IV and described in Example 4
herein below.

Scheme IV
S, /
HN O
O,N HN\]/O — » O)N o
o A _cn,
CH, N Yo
H.C CH;
7 12

Reagents and conditions: (a)(i) propanethioamide, CH;CN; reflux, 2 hr.
(i1) Boc-Phe, HOBt, DIPEA, DMF; rt, 18 hr.



yl ) et hyl } phenyl sul fam c acid: 1H (CD3OD): d 7.94-7.92
(d, 2H3 J=7.3 Hz), 7.65 (s, IH), 7.45- 7.31 (m 3H),

w6 20B/002560 (m 9H), 5.46 (t, IH J=6.8 Hz), 4.BOT(USP007/014822
IH), 3.62 (s, 3H), 3.36-2.79 (m 6H).
4-{(5)-2-[(5)-2-(Methoxycarbonyl) - 3- phenyl propanam do]
-2-[4-(thiophen-2-yl)thiazol - 2-yl]ethyl

}phenyl sul fam ¢ acid: 1H NVR (300 MHz, CD3OD): d 8.63
(d, J =81 Hz, IH, 7.52-7.51 (m 2H), 7.39 (dd, J =
5.1, 1.2 Hz, IH), 7.20-7.0S 4, 10H), 5.50-5.40 (m

IH, 4.39 (t, J-81Hz, IH), 3.63 (s, 2H), 3.50 (bs,

I H), 339332(m IH, 3.18-3.04 (m 2H)S2.80 (dd, J

= 13.5, 8.7 H) S
4-{(5)-2- [(5)\—2)&-Pv€/hoxycar bonyl ) - 3- phenyl propan (}3]—/
- 2- 1 eIN 3-yl )t hi azol - 2-y hy N

ul fig ' :

JOl;N (300 _Mdz,
B3 (d, J=1.5 Hzio"l

O e (o)

3H), 7.14 . , 10H), 5. 46-

4. 40- 4. 38 jﬁ (s 3H), 3.55-3.45 (m [FH) N)I\O’CH3
3.19-3.04 Bj)) 2, 84 .75 (m IH).

4-{(5) - 2- t hyl t hi azol - 2y|) 2-[(5)-2-(net ar bon

yl) - 3- phe gr opi onam do] et hyl } phenyl sul fam el d:

1H NWR (30%\/Hle\/EC]—|—d4)d845856(ml , 7.01-

7.25 (m 9H% 7.03 (s, IH), 5.40-5.5.0 (m I

R GagBtsan@ohditiodk) (b)?(a)fﬁz PaM: Meeﬂleh)é’sosnﬁyrﬁhﬂe HBBL;(DH}rt 18 hr.
3.23 (dd, J = 14.4 and 6. IH), 2.95-3.10 (m

IH), 2.75-2.86 (m 3H), 257264(m 3H), 1.30 (t, J =
7.5 Hz, 3H).4-{(5)-2-(5, &RAkpdry 4/i

r-cyclorental cG hi azol yl) 2{(
)ﬂ)-{é)-@nféﬂqgj(&leé}mw@mbp’)ylg-ﬁ-pheny propanamido]-2-(2-ethylthiazol-4-yl)

rhenyl r r opanam do] i f cid: 1H NWMR
(300 MHz, CDBOD): ﬁ‘hg’ﬂfé‘e‘é‘ﬁé‘?'% ,a%f;qg?7 05 (m 9H),

5.31 (bs, IH), 4.35 (bs, IH), 3.61 (s, 2H), 3.52-3.43

%’c{rgﬂ%é}f& %@ﬂl}}_@-%@{l 5&2%%(1%9&%&%?-}ﬂj_lb-(%mitrophenyl)-ethyl]amino-
1-oxo-3{phndpfopahe-2-¥lddbamatedd 2 b oAyhikasge of hepphethoparideiGfoing, 0.78
mmol) afid Qﬁ‘)v-z%rﬁbgt'yl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-ylcarbamate, 7, (0.300 g,
0.77 mmol) in CH3CN (4 mL) is refluxed for 2 hours. The reaction mixture is cooled to room
temperature and diethyl ether is added to precipitate the intermediate 2-(nitrophenyl)-(S)-1-(4-
ethylthiazol-2-yl)ethylamine whi<.:h 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-methoxycarbonyl-amino)-
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 N aqueous HCI, 5 % aqueous NaHCOs,
water and brine, and dried over Na,SO4. The solvent is removed in vacuo to afford 0.300g (81%
yield) of the desired product which is used without further purification. LC/MS ESI+MS 483
(M+1).

Preparation of 4-((S)-2-((S)-2-(methoxycarbonyl)-3-phenylpropanamido)-2-(2-
ethylthiazol-4-yl) ethyl)phenylsulfamic acid ammonium salt (13): terz-Butyl (S)-1-(S)-2-(4-
nitrophenyl)-1-(2-ethylthiazole-4-yl)ethylamino-1-o0xo-3-phenylpropan-2-ylcarbamate, 12,



t etrahydr obenzo[ ~t hi azol - 2-yl ) et hyl } phenyl sul fam c

acid: 1H NWR (300 MHz, CD3OD): d 7.21-7.08 (m 9H),
w6 .24B/0628% (m |H), 4.45-4.30 (m IH), 3.63 (sPCRiS2007/014822

3.64-3.34 (mIH, 3.33-3.20 (m IH), 3.09-3.02 (m

2H), 2.75 (bs, 5H), 1.90 (bs, 4H).

4-{(.S)-2-[4-(5-Chl orot hi ophen-2-yl)thiazol-2-yl]-2-[(

5} - 2- (et hoxycar bonyl ) - 3-

phenyl propanam do] et hyl } phenyl sul fam ¢ acid: 1H NWR

(300 MHz, CD3OD): d 8.63 (d,4f=8.7 Hz, IH), 7.55 (s,

IH) 739731(m||—|)5 2%710(m9|—|) 700697

5.43-5.40 (m ,539 t,J147Hz

(0. 300g§ 1&31%5]@%;? FLI‘VI é}f& ?LSOA(%I}'T;Q _bLIZLlOl_JLn 4c§3Pﬁ§IZ( 8%_‘3/);9) s added and the

mixturd i4stiffl untier ahjdrogef athiveplidre 48 haape CTheakadtiinagixtyrelis filtered

t R2
througl] GpRbRL S ELITETT 84t SHIY e demaHed PR Feibices RFiswe. The crude
product i@%s%@fveﬁn{l b%m%e[ i 2313- ahﬁmatemambsoxl pyridirRN@DY Inflf, QPR mmol).
nam do] - 2- (4-et hyl t hi azol - 2- yl ) et hy Q%l sul f

The reagtipy is qg}qre(d@gw temperatuye r@omeqﬁtesl 37" so%ptp]on of NH,OH
(12 ij T@a&leb‘z gl‘he‘l'n&zur@tls thEﬁ'coﬂceﬁtrlteh‘za}ld tHe %ul‘@m@%sﬁ&ue %'ﬂumﬁed by

reversemhzsﬁ Qltrorr@wgraﬁw L arf@fd 2?#&2 %fe@e %Slg@fﬁéﬂu@fasééﬁ @g@?%lum salt. 'H

NMR (hg(\), Rﬁéﬁ Pﬁ‘eé?ie &'ﬁ:ﬁ A V\S_/IF%? %sﬁaeé%{)s’t Wr

1H), 5.U0:<3/D8 (i} UERd36\(toZ 6! 7. 2¥z, qu t3.68(, BHN-3.141{dd, dg 13.5 and 6.3 Hz,

0.2 LGS . B a5 e SV ST P 2

t hi azol -4-yl 0S>benzyl
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.

Qﬂi ’ -
H,N HN- 20

CH CH
o~ 3 g)l\oz 3

12a
Reagents and conditions: (a) H,:Pd/C, MeOHj; rt, 40 hr.

S S
| )— | )—
N O\\ //0 N
HN.__O —_ X HN.__O
H,N jI o HO o)

forbd

O

EJI\ _-CHj )]\O/CHs

ez

13



77 2-methyl thiazol-4-yl (5)-benzyl 78

2-et hyl thiazol -4-yl (5)-benzyl 79 2-propylthiazol-4-yl
wO3oshmerssyl 80 2-wo- propylthiazol -4-yl (5)-benpgi/u82@7/014822

2-cycl opropyl thi azol -4-yl (5)-benzyl 82

2- butyl thiazol -4-yl (5)-benzyl 83

2-ter/-butylthiazol-4-yl (5)-benzyl 84

2-cycl ohexyl t hi azol -4-yl 0S)-benzyl 85

2-(2,2,2-trifluoroethyl)thiazol -4-yl (5)-benzyl 86

2-(3 ,3,3-trifluoropropyl)thyazol -4-yl (5)-benzyl 87

2-(2,2-difluorocycl opropyl)thiazol -4-yl (5)-benzyl 88
phenyl t hi azol -4-yl (S)-benzy\ 89

B e e e e e SR
(
(

t hi ophene-2-yl)thiazol-4-yl (S)-benzy\ 92
t hi ophene- 3-yl )t hi azok<4- -benzyl 9 3
(3-ch|orothiophene-2-§#§?ﬁ¥g%g%%4-yl (5)-benzyl 9 4
?—E(g’)-m((&r?y?-(mqedmxgl nfbanyltb-)Spﬁﬁm?nizeﬁﬁnﬁmicgcaéz-bbef}wgh%z&-4-yl)
-(2-met hyl t -4 i azql -4-y| . -
2- (furan-2- y%?ﬁ%é%ll%ii)awc f“i‘%)[?{?@ﬁ‘ﬁ‘i}j(l ]E&@m?f (13
2-(pyrazin-2-yl)thiazol -4-yl ("~-benzyl
Preparation of {1-[2-(5)-(4-(S)-aminophenyl)-1-(2-ethylthiazol-4-yl)ethyl-carbamoyl]-2-

phenylethyl}-carbamic acid methyl ester (12a): A Parr hydrogenation vessel is charged with

2-
2-
2-
2-
2-
2-

tert-butyl (S)-1-(5)-2-(4-nitrophenyl)-1-(2-ethylthiazole-4-yl)ethylamino- 1 -ox0-3-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 (3 x 20 psi) to inert, followed by the same procedure with
Hz (3 x 40 psi). The vessel is filled with H; and the vessel is shaken under 40 psi H; for ~40 hr.
The vessel is evacuated and the atmosphere is purged with N (5 x 20 psi). An aliquot is 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.

Preparation of 4-((S)-2-((S)-2-(methoxycarbonyl)-3-phenylpropanamido)-2-(2-
ethylthiazol-4-yl) ethyl)phenylsulfamic acid (13): A 100 mL RBF is charged with {1-[2-(S5)-(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 suspension is stirred at room temperature.
A second 3-necked 500 mL RBF is charged with SOs- pyr (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-orange in color (typically for this example about 44 °C). This substrate
containing solution is poured in one portion into the stirring suspension of SO3* pyr at 35 °C.

The resulting opaque mixture (39 °C) is stirred vigorously while allowed to slowly cool to room



9 8 2-[(2-nmenyl ) pyridin-5-yl]thiazol-4-yl (5)-benzyl
99 2-(4-chl orobenzenesul fonyl net hyl )t hi azol - 4-yl
wO3osmerssy\ 100 2-(rer; PCT/US2007/014822
- but yl sul f onyl met hyl )t hi azol -4-yl (5)-benzyl The
conmpounds enconpassed within the second aspect of
Category Il of the present disclosure can be prepared
by the procedure outlined in Schene |V and descri bed
in Exanple 4 herein below. Scheme |V 7 12 Reagents and
condi tions: (a)(i) propanethjpam de, CH3CN, reflux, 2
hr. (ii) Boc-Phe, HOBt, D P DMF, rt, 18 hr.12 13
Reagents and conditions: (b) (| ) H2:Pd/C, MeOH (ii)
SOB- pyridine, NHACH .r 18 hr.. MPLE
temperafure; E3 e 3 S5r (ARt Bt SROT oSS BEIP B SomRAsie By HPLC.
H,0 (2@(2 nﬁ? 20t} d) b add¥dt4tbe araﬁg@ydspbﬂmw ol ideni wllaoi-Grange

P t f
SO LG e S M T H
over 1Zmﬁﬁ@eﬁoﬂ@ﬁ@ﬂh@rp@-p%pgoﬂhﬁﬁdﬁa@mﬁtl@urﬁrilgzt)zus r&tijﬁstiﬁ&toén off-white

propanet hi oam de ( 78 mmol ) and (S)-tert-buty
precxplmebus depmned gl tﬁptspbrplﬁe nwt)rr%i B reenntamporapire & hhfraths suspension is

ﬁltered d(ﬂg ﬁggr &keq GasHEkn bt SHHREN fib fiker c'aﬁe {efil-HMBd8 on the filter

ours. The reaction mxture I's cooled to room
Ovemlghé hpafiferdukOe8a (89U evinld) of thredesired arndlugt asa tenseligi t at e
the intermediate 2-(nitrophenyl)-(5)-1I-(4-
et hyl t hi azol - 2-yl ) et hyl am ne which is isol ated by
fThetfoloworg axe furtteer mpd+lhitingiesemples tof thhegcond aspect of Category IT of

the present disclosure.

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(2-methylthiazol-4-
yl)ethyl }phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) § 8.15 (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).

\\//Q/YE

4-{(S)-2-(2 -Ethylthiazole-4-y1)-2-[(S)-2-(methoxycarbony])-?: -phenylpropan-
amido]ethyl} phenylsulfamic acid: 'HNMR (300 MHz, MeOH-d4) § 7.16-7.29
(m, 5H), 7.02-7.12 (m, 4H), 6.83 (s, 1H), 5.10-5.35 (m, 1H), 3.52-3.67(m, 3H), 3.18-3.25 (m,
2H), 3.05 (q, J = 7.5 Hz, 2H), 2.82-2.95 (m, 2H), 2.65 (s, 3H), 1.39 (t, /= 7.5 Hz, 3H).



hydrobrom de salt is dissolved in DM (8 nL) together
with diisoproylethylamne (0.38 nL, 2.13 nmol),
wa-2mgdozssybenzotri azol e (107 ng, 0.71 mmol ) an#CT/US2007/014822
("S)-(2-met hoxycar bonyl -am no) - 3-phenyl propionic acid
(175 ng, 0.78 nmmol ). The m xture is stirred at 0 OC
for 30 mnutes then at room tenperature overni ght. The
reaction mxture is diluted with water and extracted
with Et OAc. The conbi ned organi c phase is washed with
IN aqueous HCl, 5 % aqueous ApNgHCO 3, water and brine,
and dried over Na2SO4. The solvent is renoved in vacuo
to afford 0.300g (81% vyield) of the desired product
which is used without farther puridication. LC M
ESI +MS 483 (M+l ). Preparatign M
of 4- ((5)-2-((5)-2- (meR\h’bx bo yl ) - 3- phenyl propanam d
0) - 2-(2- ethylthiazolos ﬂ‘ henyl sul fam ¢ aci d
ammoni um salt (13): tert B tyI _Joci5) - 2- (4-
ni trophenyl)- 1-(2-ethylthiazol g-44yl)ethyl am no-|
- 0X0- 3- phenyl propan- 2-yl car ba , 12,(0.30Qg) is
di ssolved in MeCH (4 nlL). A catefytic anmount of Pd/C
(41(191) W@Isbﬁo@?ﬁﬁdz@@yﬁ)@[m-&t(ﬁ{ dx§ycatboh §I§ 3 - {prépan-
drogen atnosphere 18 hours e reaction mxturé’is
armdo]ffﬁt @?\sray slﬂfaawgwcal b&HNMR CEDsPE)Orf- 1afd 1hd = 8/7Heht7.22-7.13 (m,
3H), 7. bf? (%f@\ét%g 3511‘1% é@?dlctffg J?igfi% %. szT&t?]ﬁZ 1o ?ﬁ“?L 7.2Hz), 4.36
(t, 1H, éevb%ﬂabﬁrﬁé (§23213) rag)8 93100 nanIB)X JFh3.6r &46HZDR.9%5(1H, B of ABX, ] =
r t t yrey m nutes after which
72 13'?1{ fg gtﬁllgr@“)r?fl_bNEl%m % 9}115 added. The mixture
is then concentr at ed and the resultlng residue is
purified by reverse phase chromataqgraphy to afford 25
nmg of the desired product as thelagmrﬂ umsalt. 1H NWR
(300 MHz, MeCH-d4) dofpel A£(m" 6H), 6.97-7.0 (m
4H), 6.62 (s, IH)3 50/?:8 °H) 5 4.36 (t, 7.2
Hz, IH), 3.63 (s, 3H), %.14 (ddAJ _&eul3.5 and 6.3 Hz,
I'H), 2.93-3.07 (m 5H), 2.81 (dd, }J = 13.5 and 6.3 HZ,
IH, 1.39 (t, J = 7.8 Hz, 3H)

4-{(S)-2-(2-Cyclopropylthiazol-4-y1)-2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl} phenylsulfamic acid: 'H (CD;OD): § 7.15-7.02 (m, 5H), 6.96-6.93
(d, 2H, J=8.4 Hz), 6.86-6.83 (d, 2H, J=8.3 Hz), 6.39 (s, 1H), 5.01 (t, 1H, J=5.0 Hz), 4.22 (t, 1H,
J=7.4 Hz), 3.51 (s, 3H), 2.98-2.69 (m, 2H), 2.22-2.21 (m, 1H), 1.06-1.02 (m, 2H), 0.92-0.88 (m,

2H).
S
I N/>—\
0\\//0 O—’—ﬁ Cl
HO,s\ HN o} o

4-{(8)-2-{2-[(4-Chlorophenylsulfonyl)methyl]thiazol-4-yl }-2-[(S)-2-(methoxy-
carbonyl)-3-phenylpropanamido]ethyl} phenylsulfamic acid: 'H (CD;OD): § 7.96-7.93 (d, 2H,
J=8.6 Hz), 7.83-7.80 (d, 2H, J=8.6 Hz), 7.44-7.34 (m, 5H), 7.29-7.27 (d, 2H, J=8.4 Hz), 7.14-



In another iteration of the process of the present
di scl osure, conpound 13, as well as the other anal ogs
woehbwshozweapri se t he present disclosure, can bePCswiSatoed14822
as the free acid by adapting the procedure descri bed
herein below. 12 12a Reagents and conditions: (a)
H2: Pd/ C, MeOH;, rt, 40 hr. 12a 13Reagents and
conditions: (b) SO -pyridine, CH3CN, heat, 45 mn.
EXAMPLE 4a
4-((5)-2-((-5)-2-(Methoxycar hgnyl) - 3- phenyl propanam do
)-2-(2-ethylthiazol-4-yl) ethyl)phenylsulfamc acid
[Free Acid Formi (13) Preparation of {lI -[2-( - -(4-(

+ Al Ny o)l >
7.11 (@, 812—?21—%3'&? g, FH) 5316, 1H, J=6.8 He), 5.22-5.15 (m, 2H), 4.55 (1, 11,
J=7.3 Phx 684k 3M}, 3c20-Da6i(m, 4H)d nmet hyl ester (12a): A Parr
hydr ogenati on vessel is charged with tort-butyl (S)-
1-(5)-2-(4-ni trophenyl)-
1-(2-ethyl thiazol e-4-yl)ethyl apsQo-
1- oxo- 3- phenyl propan- 2-) &
37.4 nmol, 1.0 eq) ’

af'e )12 (18.05 g,
% Pdion” C5 50 % wet,

Degussatype El O NEFWN268 g, W % as solids.
MeOH (270 mL, 15 nli/g) is add oG ovi de a
suspensi on. The vessel is putJqnoa Parr hydrogenation
apparatus. The vessel is sub ed to a fill/vacuum
evacuate process with N (3 x psi) to inert,

K (v [R-byrit Bty salfenynetigd)thipzol-4-y1 F2-{(3)2-@fethexycarbonyl)-3-

s R b 5 LS A REAED, 721710

(m, 41102 (g 123)DSphEenel, Us6 DWHed.0n4.bg (R, 2H),4. R0(tPBH) J=ADNHz), 3.77 (s,
aliquot is filtered and anal yzed by HPLC to Insure

3H), 3 38rp? bim, HBhver&isoRt)-The suspension is filtered
through a pad of celite to renove the catal yst, and
t he honbgeneous yellow filtrate ig concentrated by

rotary li%q<i>
o, 0
X HN._ O
HO

OCH;

4-{(5)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropionamido]-2-(2-phenylthiazole-4-
yl)ethyl}phenylsulfamic acid: 'H NMR (300 MHz, DMSO-dg) 8 7.96-7.99 (m, 2H), 7.51-7.56
(m, 3H), 7.13-7.38 (m, 6H), 6.92-6.95 (m, 4H), 5.11-5.16 (m, 1H), 4.32-4.35 (m, 1H), 3.51 (s,
3H), 3.39-3.40 (im, 2H), 3.09-3.19 (m, 1H), 2.92-3.02 (m, 2H), 2.75 (dd, J = 10.5 Hz and 9.9 Hz,

1H).
QP "
HO/S\H HN O

4-{($)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[2-(thiophen-2-yl)thiazol-
4-yllethyl }phenylsulfamic acid: 'H (CD;OD): & 7.61-7.56 (m, 2H), 7.25-7.01 (m, 10H), 6.75



evaporation to afford 16.06 g (95% yield) of the
desired product as a tan solid, which is used w thout
woéuaodshezseépuri fi cati on. Preparation of 4-(( PCT/US2007/014822
-2-((S)-2-(met hoxycar bonyl ) - 3- phenyl pr opanam do) - 2- ( 2-
et hyl t hi azol - 4-yl) ethyl)phenylsulfamc acid (13): A
100 nL RBF is charged with {I-[2-(-S)-(4-
QS) - ani nophenyl ) - |
-(2-ethyl thiazol -4-yl)ethyl -carbanoyl ]-2-phenyl et hyl } -
carbami c acid nethyl ester, a, (10.36 g 22.9 mol,
1.0 eq) prepared in the step described herein above.
Acetonitrile (50 nL, 5 nL/g) is added and the yell ow

o 10 S TRSIBL G 2 RS 6 L PR TR ANB Ty ApES080Eh s m, 1),
3.08-3.88 (A, PHW)|2.8 2409, 1and acetonitrile (50 nL 5 nl/g) and
the white suspension is stirred at r.oomtenperature.

Bot h suspensions are gently heated until the reaction
solution containing {l-[2-(S)-(4-%S) >s~gm nophenyl ) -1
-(2-ethylthiazol -4-yl)et y J2-pheny|ethy|}

-carbam ¢ aci d et hyR/es b%“oqys ed-orange in

color (typically for th'sExanpié about 44 0C). This
substrate containing solution j ised in one portion
into the stirring suspension -pyr at 35 0C. The
resul ti ng opaque m xture (39 is stirred vigorously
while allowed to slowy cool roont enperature. After
Sﬁ—{((S‘?JZE[Q— %hl@ﬁ)tﬂioﬁheﬁ-b@lItﬁi@ﬁd}ll-@-lyl]Lfﬁ[(@we(ﬁﬁetm@chtbobﬁl)-3-
conpl ete by HPLC. O (200 nm

200 i, 20 ntég) s added taq
phenylpropapamidgicstayls planyisyHatmic pridy | JECR D 8 G 4 éd; 1H, /=5.4 Hz),
- 9 ; Vifig e f | 0B 8l1Yz)23,
7367 08 R RO R S T BB R O 08 18 LSy S0 .31,
3.39-298\my; 4Hhe pH to approximately 1.4. During this pH
adjustnment, an off-white precipitate is forned and the
solution is stirred at roomtenperature for 1 hr. The

suspension is filtered and the f{F Swake i s washed

with the filtrate. The fittpr ;»QL$§;Zir-dried on the

filter overnight to g\\g”foo 39 (89 %yield) of the
OCH,

desired product as & tadn solid.:
(o)

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3 -phenylpropanamido]-2-[2-(3-methylthiophen-2-
yl)thiazol-4-yl]ethyl} phenylsulfamic acid: 'H (CD;OD): 6 7.38 (d, 1H, J=5.1 Hz), 7.15-6.93
(m, 10H), 6.73 (s, 1H), 5.17 (¢, 1H, /=6.9 Hz), 4.31 (t, 1H, J= 7.3 Hz), 3.57 (s, 3H), 3.18-3.11
(m, 1H), 3.02-2.94 (m, 2H), 2.80-2.73 (m, 1H), 2.46 (s, 3H).

—J

S
| 7
QL
HO/S\H HN 0
OCH,
. 0o .

4-{[(S)-2-(2-(Furan-2-yl)thiazol-4-yl1]-2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl } phenylsulfamic acid: 'H (CD;0OD): § 7.54-7.46 (m, 1H), 7.02-6.79



The follow ng are further non-limting exanples of the
second aspect of Category Il of the present
Wai26m3/00569 €. PCT/US2007/014822
4-{(6)-2-[(5)-2-(Methoxycarbonyl) - 3-phenyl propanam do]
-2-(2-net hyl t hi azol -4- yl)ethyl}phenyl sul fam c aci d:
1H NWR (300 MHz, MeOHd4) d 8.15 (d, J = 8.4 Hz |H),
7.16- 7.25 (m 5H), 6.97-7.10 (m 4H)5 6.61 (s, IH 5
5.00-5.24 (m IH 5 4.36 (t, J =7.2 H, IH), 3.64 (s,
2H)5 3.1 1-3.19 (s, IH). 2.9393.04 (s, 2H)5 2.81 (dd,
J = 13.5 and 8.1 Hz5 I H), 275(s 3H).
4-{(S)-2-(2-Ethylthiazole-4-yl)-2-[(S)- 2 (rrethoxycarbo

. 0BG o3 RS LSRR S, ST GBR N, LB 185 g 14 0 10

J=T7.1 (), 3483) (5, BIR2.9682.581n, 9H5. 10-5.35 (m | H) 3 52-3.67(m

5 3H), 3.18-3.25 (m 2H) 3.05 (q, 7.5 Hz, 2H),
2.82-2.95 (m 2H), 2.65 (s, 3H), 1.39 (t, J = 7.5 Hz,
3H). 4-{(5)-2-(2-1sopropyl thiazol - 4 yln)ﬁd I(.8)-2-(meth
oxycar bonyl ) - 3- phenyl pr opanam d s} phenyl sul fam ¢
acid: 1H NWVR (CD3QD)q g 8 ( I’H J = 8. 7Hz),
7.22-7.13 (m 3H) 5,4V Z | ™ = 8.4Hz) 6.96 (d,
IH J = 8.1Hz), 6.62 (S, IH), ofd,, IH J = 7.2Hz)
5436 (t, IH J =7.8Hz)5 3.63 (s, 3H), 3.08 (IH A
of ABXJ = 3.6, 14.5Hz), 2.9 H B of ABX5 J = 7.2,
13.8Hz), 2.85-2.78 (m IH), (d, 6H5 J = 6.9Hz).

44 g&S?-Z %&/S’) F O(Me(gpy)iyc%bg?gp -3 phc?n)ylerOf?rgmgo]( %é% I%—Xmecth 1th1azole—4-
yl)thlmb%yﬂetmh}qﬂuyhximd;&ammcctb] ' WR;QB]%M&Z;IM@HMQ(& 8:127(d J=15.4Hz,

oD, 752 13 Ploog ko . ook Tl 4548 b e ps g0, 3.20

(dd, 75101 4rid, 6.6 Hx) TH),Q.48-8.08¢m22H),t2. 84 ('dd =44 &i) 6.6 18z, AH), 2.78 (s, 3H).
(s, 3H), 2.98-2.69 (m 2H), 2.22-2.21 (m I|H),
1.06-1.02 (m 2H), 0.92-0.88 (in, 2H)

4-{(S)-2-{2-[ (4-Cnhl or ophenyl sul fenyl : thyl ]thiazol -
yl}-2-1(S)-2- (met hoxycar bapy -‘N/ \_,7

AL

HO’S\ HN

H
ocH,

(o]

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(2-pyrazine-2-yl)thiazole-
4-yl}phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,4) 6 9.34 (s, 1H), 8.65 (s, 2H), 8.34 (d,
J = 8.1 Hz, 1H), 7.00-5.16 (m. 9H), 5.30 (q, J = 7.2 Hz, 1H), 4.41 (t, J= 7.2 Hz, 1H), 3.65 (s,
3H), 3.23 (dd, /= 13.8 and 6.9 Hz, 1H), 2.98-3.13 (m, 2H), 2.85 (dd, /= 13.8 and 6.9 Hz, 1H).

y Mw
/\S’\

4-{(8)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[2-(6-methylpyridin-3-
yDthiazol-4-yl]ethyl}phenylsulfamic acid: 'H (CD30OD): 6 8.90 (s, 1H), 8.19-8.13 (mm, 1H), 7.39-



3- phenyl pr opanam do] et hyl } phenyl sul fam ¢ acid: 1H
(CD3OD): d 7.96-7.93 (d, 2H, =8.6 Hz), 7.83-7.80 (d,
wakok08289Hz), 7.44-7.34 (m 5H), 7.29-7.27 (dpCRMS2007/014822
=8.4 Hz), 7.14-7.11 (d, 2H, J=8.4 Hz)56.97 (s, IH,
5.31 (t, IH J=6.8 Hz), 5.22-5.15 (m 2H), 4.55 (t,
IH J=7.3 Hz), 3.84 (s, 3H), 3.20-2.96 (m 4H).
4-{(S)-2-[2-(t~-Butyl sul fonyl methyl)thiazol-4-yl]-2-](
S) - 2- (et hoxycar bonyl ) - 3- :
phenyl propanam do] et hyl } phenyg sul fam c acid: 1H
(CD3OD): d 7.40-7.30 (m 5H), 7.21-7.10 (m 4H), 7.02
(s, IH 5.37 (t, IH J=6.9 Hz), 5.01-4.98 (m 2H),

7.36 (d41ﬁ1J—fs§ h‘;g 7.07.6.98 dfl%)gH 36776 (g:m%')l? @ 34 220 ¢, 14,

J—74H@,§4\5€’t( bérltﬂggﬂBXm% -11 8Hdonani do] - 2- ( 2- pheny!
t hi azol e-4- yl) et hyl }phenyl sul fam c acid: 1H NWVR (300
MHz, DMSO-d 6) d 7.96-7.99 (m 2H), 7.51-7.56 (m 3H),
'CaI%OTy 38 of nrhe Bieent ﬁlS@R)sﬁregﬁlatem to £binpobnds Havinglfhe (foimula:
IH 5 4.32-4.35 (m |IH, (sg 3H), 3.39-3.40 (m
2H), 3.09-3.19 (nmp I | 2h1 H, 2.75 (dd, J
= 10.5 Hz and 9.9 H) S
y) - 2- ( Met hoxycaFIBonyN) 3- pheﬁyl p opaﬁam 88} -2-[2-(thio
phen- 2-yl)thiazol - 4Hyl ] et hyl } phenyl Eul famc acid: 1H
whereif ﬁ%@%ﬁbstﬁu%d@ﬂ*uﬁs%ﬁsgglﬁbd ﬁx"ﬁ?ﬁl B ﬁS.th 291)11 rfdﬁﬂ-lgéﬂmg- exlamples of R and
R'and W‘é‘ep&l}emlstrset Rs are@vgersiezgﬂsedm Table Vi), 3. 08 3.00
(m 2H), 2.87-2.80 (m IH). 4{(5)2[2(3
- Chl or ot hi ophen- 2-yl') t hi azol - {’h] 2-[(5)-2-(nmet hoxyca
rbonyl )-3 - phenyl propanak®dd}ethyl } phenyl sul fami ¢
aci Gy 1H (CD30D): d 7.78¢7.76 (d, IH j=5.4 Hz)p:
7.36-7.14 (m 10H), 7.03 , IH 5 5.39 (t, IH J=6.9
Hz) ,104.54 (t, |H, J=7thdazel-P-y13.80 (s, 3H), 3(HDedz@8

EL 178 2.1 (5)- 2- (WAL ) - 3- pheny! pFBRSRER do

- 2-103- ( 3- net hyl t hidegthelthizzol-2-yl (S)-benzyl
104 4-propylthiazol-2-yl (S)-benzyl
105 4-iso-propylthiazol-2-yl (S)-benzyl
106 4-cyclopropylthiazol-2-yl (S)-benzyl
107 4-butylthiazol-2-yl (S)-benzyl
108 4-tert-butylthiazol-2-yl (S)-benzyl
109 4-cyclohexylthiazol-2-yl (S)-benzyl
110 4-(2,2,2-trifluoroethyl)thiazol-2-yl (S)-benzyl
111 4-(3,3,3-trifluoropropyl)thiazol-2-yl (S)-benzyl
112 4-(2,2-difluorocyclopropyl)thiazol-2-yl (S-benzyl
113 4-(methoxymethyl)thiazol-2-yl (S)-benzyl
114 4-(carboxylic acid ethyl! ester)thiazol-2-yl (S)-benzyl
115 4,5-dimethylthiazol-2-yl (S)-benzyl
116 4-methyl-5-ethylthiazol-2-yl (S)-benzyl
117 4-phenylthiazol-2-yl (S)-benzyl
118 4-(4-chlorophenyl)thiazol-2-yl (S)-benzyl
119 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzyl
120 4-methyl-5-phenylthiazol-2-yl (S)-benzyl



yl')thi azol -4-yl]ethyl }phenyl sul fam c acid: 1H (CD30D):
d 7.38 (d, IH J=5.1 Hz), 7.15-6.93 (m 10H), 6.73 (s,
wOoes/082569 (t, 1H, J=6.9 Hz), 4.31 (t, |H J= PCBUS2007/014822
3.57 (s, 3H), 3.18-3.1 1 (m IH, 3.02-2.94 (m 2H),
2.80-2.73 (m IH), 2.46 (s, 3H).
4-{[(-S)-2-(2-(Furan-2-yl)thiazo]-4-yl]-2-[(,S)-2-(net
hoxycar bonyl ) - 3-
phenyl propanam doj et hyl } phenyl sul fam ¢ acid: 1H
(CD3CD): d 7.54-7.46 (m 1H) 497.02-6.79(m 10H),
6.55-6.51 (m IH), 6.44-6.41 (m IH), 5.02-5.00 (q,
IHJ64Hz)416414(q,IHJ-1Hz)343(3,

; 96-2.58 g
4 {(é 2-[(5)- 2 %Qega hlazf) zglphenyl pro(g)anam do]
- 2-[ 222 2- net hyl G-I{tl’amdieee4-yl)th1azol 2- yl S)-benzyl

yl )Tli]%,gzol e- %y(g %g?hély%%l% ngl S)é t& 102 IYIT-I) id: 1gl§£\|E)/R Z(yif%OO

14 9937sé,zac(mydrSHH-cgicmﬁexﬁa[wth(ml lﬂﬁll 4. 3B)-BerdS/]
= an
, ;& 98- 3. 8§($r7 ?‘;%hyd?bé’ﬂz‘é[?fg‘hm?“‘ﬁ Y1 and gsbbﬁﬁzr%

, 2.78 (s 3H).

4 {( r)y-2-[(5)-2-(Methoxycarbonyl) henyl pr opanam do

1 The gompoynds iepermpaassd Wi Eb%tsgwﬂl}vﬂbﬁyr%mf ipplesure can be
prepard® byl th e]-ﬂilo%ré 3Q@inbizn SB&QT& \ aﬁl dise%b%ﬁ ih Bx e 5 herefitbelow.

(s,” 2H) 4 (d, J =8.1 }—{; 0-5.16 (m 9H)

5.30(q,J=72Hz | H), Sph@me( = 7.2 Hz, |H),

3.65 (s, 3H), 3.23 (dd, J:138and6 Hz, | E)-

2.98-3.13 (m 2Hy 2.85 (dd, J = 13.8 and 6.9

4-{(5)-2 [(5)-2- ( oxy ar bonyl ) - 3-

"
9
d

yl)thia phen_)d_s.t.LL.f.aJWC aé d: ) :
d 8.90 19813(mIH) 739736 3
J=8.@:NE) 7. 07-6288 (m 9H), 6.79 (s, IH), % 17N(t, CHs

IH J=7.0 Hz), 4.29 (t, IH J=7.4 Hz), 3.54 4
3.10-2.73 (m 4H)5 2.53 (s, 3H). Category |
present disclosure relates to conmpounds ha
formul a: wh?rel n Ris a substituted or uningstituted

t hi azol - unit and non-limting exanpl of R and

R1 ngehtsearﬂtcenémohe:r(a;mw}&t ERCIaHOBtUDIPIRA, DASE;Irt, d&chr.
in Table V.

=N =N
AP
HN O —_— ~S< HN O
O,N O HO ﬁ o}

2 A PN

N7 CH, N~ cH,
H H

14 15
Reagents and conditions: (b) (i) H,:Pd/C, MeOH; (ii) SO;-pyridine, NH;OH.

EXAMPLE 5
4-[(5)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-(4-ethylthiazol-2-yl)ethyl}phenylsulfamic
acid (15)



TABLE V No. R R1L 101 thiazol-2-yl (_S>benzyl 102
4- met hyl t hi azol -2-yl (-S)-benzyl 103
wa-2aaslwgrichi azol - 2-yl (S)-benzyl 104 PCT/US2007/014822
4-propyl thiazol -2-yl (,S}-benzyl 105 4-
-propyl thiazol-2-yl (S) -b enz yl 106
4-cycl opropyl t hiazol -2-yl (5)-benzyl 107
4-butyl thiazol-2-yl (_S)-benzyl 108 4-ter
-butyl thiazol -2-yl (~-benzyl 109
4- cycl ohexyl t hi azol -2-yl (5)zhenzyl 110
4-(2,2,2-trifluoroethyl)thiazol-2-yl (5)-benzyl 111
4-(3.3,3-trifluoropropyl)thiazol-2-yl (5)-benzyl 112

-(2,2-dif r0c opr t.hi a - 1
ik SRR P 2SR PP b 5
phenylﬂr]ffpﬁ?‘rﬁlgme}(ll Uy ”&(li hﬁpﬁtiby lof @ (S IHetiydthidzoR2y41)-2 F)-hiophenyl)ethyl
aine 5 gbisgr L (Rh 8587 574D, (e efhent anine 0215 0,1
hydrox§beiRaiold 1OBH oVI6 1R Qlﬁédﬂ)roﬁjllsethylamine (0.26 g), in DMF (10 mL) at 0°,
X 4- (4-chl orophenyl )t hi azol - 2-\1; (6)- benza(l . .
is added 1-(3-dimethylaminopropyl)-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 N
aqueous HCl, 5 % aqueous NaHCO3, water and brine, and dried over NaSO4. 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+ 467 (M+1). |

Preparation of 4-((S)-2-((S)-2-acetamido-3-phenylpropanamido)-2-(4-ethylthiazol-2-
yDethyl)phenylsulfamic acid (15): (8)-2-Acetamido-N-{(S)-1-(4-ethylthiazol-2-y])-2-(4-
nitrophenyl)ethyl]-3-phenylpropanamide, 14, (0.313 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 CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (12 mL)
and treated with SOs3-pyridine (0.320 g). The reaction is stirred at room temperature for 5
minutes after which a 7% solution of NH4OH (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 product as the ammonium salt. 'H (CD10D): & 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).

The following are further non-limiting examples of compounds encompassed within

Category III of the present disclosure.

. /yk—
=N
%S,P D/E‘qj‘o
HO” N

Vo



119 4-(3, 4-di et hyl phenyl )t hi azol -2-yl (.S)-benzyl 120
4- met hyl - 5- rhenyl thiazol -2-yl (.S)-benzyl 121
wa-2(ashwzishene- 2- yl )t hi azol - 2-yl (- S>benzyl 122PCT/US2007/014822
4- (t hi ophene-3-yl)thiazol-2-yl (-S)-benzyl 123
4- (5-chl or ot hi ophene-2-yl)thiazol-2-yl (5)-benzyl 124
5 6-di hydro-4 Hcycl openta] Qhiazol-2-yl (.S)-benzyl
125 4,5,6, 7-tetrahydrobenzo[ fl thi azol -2-yl 0S>benzyl
The conpounds enconpassed within Category Il of the
present disclosure can be pgﬁpared by the procedure
outlined in Schene V and described in Exanple 5 herein
bel ow. Schene V 3 14 Reagents and conditions: (a)

ABeR{ T teiahl F oheny propseipiopl 2oy - Ry

yl)ethyrj&i%en?,y ac1Wﬁ]NM@<(%WLPEH5 CD;0D): & 7.22-7. 17 (m SH), 7 06 (dd,
égj) 2- Acet am do- 3 g enyl pr opanam d ; g
J=14. l,t&yllimflbli,o (¢4 79 ¥ ﬂ)Hén§43 Widafmied & Hz, 1H), 4.65 (t, J—72HZ
f isVe (1)
1H), 3%%?‘121%9?]33/ ﬁiﬂ azo? 08((“13)3}% %%&l t F}%g%gn%{’/ Ig?hI;/H)I : 91 (s, 3H), 1.36 (5,
9H). phenyl propanamni de (14) To a solution of
| -(S)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl
am ne hydrobrom de, 3, (0.343 g, 0.957 mmuol),
-acetyl - L- phenyl al ani ne (0. 218 g
hydr oxybenzotriazol e (HOB A
di i sopropyl - et hyl am /¢ (D
i s added |- (3-di metdeyT am opro
(EDCI) (0.201 g). The m xture

, %n DMF (10 nL) at O,
03- et hyl car bodi i m de
N)j\ y
H

4-{(S)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-[4-(thiophen-3-yl)thiazol-2-
yl]lethyl)phenylsulfamic acid: '"H NMR (300 MHz, CD;0D): & 8.58 (d, /=8.1 Hz, 1H), 7.83-
7.82 (m, 1H), 7.57-7.46 (m, 3H), 7.28-6.93 (m, 11H), 5.54-5.43 (m, 1H), 4.69-4.55 (m, 2H),
3.41-3.33 (m, 1H), 3.14-3.06 (3H), 2.86-2.79 (m, 1H), 1.93 (s, 3H).

The first aspect of Category IV of the present disclosure relates to compounds having the

R
1
Q R' O CH;
YJODRS S W
HO” TN H” N7 o7\ CHy

I CH;
H O H

wherein R is a substituted or unsubstituted thiophene-2-yl unit and non-limiting examples of R

and R! and the stereochemistry at R' are further described in Table VI.

formula:

" TABLE VI
No. R R
126 thiazol-2-yl . hydrogen
127 4-methylthiazol-2-yl hydrogen
128 4-ethylthiazol-2-yl hydrogen
129 4-propylthiazol-2-yl hydrogen

130 4-iso-propylthiazol-2-yl hydrogen



stirred at 0 OC for 30 m nutes then at room
tenperature overnight. The reaction mxture is diluted
wonzods/onzteer and extracted with Et QAc. The conbPaeas2007/014822
organi ¢ phase is washed with 1N aqueous HO 3 5 %
aqueous NaHCO , water and brine, and dried over Na SO
. The solvent is renoved in vacuo to afford 0.313 g
(70 %yield) of the desired product which is used
wi t hout further purification. LG M5 ESI+ 467 (MH).
Preparation of 52
4-((S)-2-((S)-2-acet am do- 3- phenyl propanam do) - 2- (4- et
hyl t hi azol -2- yl)ethyl)phenyl sul fam c acid (15):

(S) -ZAcet am do- 4L aﬂ’he%‘g ~ | ;hi azol - 2-yly) -2~ ( 4-
nitrlggplhenyl)et hy|4]L°%3- 0 1?‘5?82% Ani de, 14, ( .‘%‘1 9)
is diX¥sol ved i n Me@beWlthiapol-2cytat al yti ¢ anountdraden
Pd/ 10% w w) is ,added dth i Xxture is stirred
undglr3(3a hydr ogen gfatﬁggbﬁﬁ@ﬁgazf]%éﬂ]r s. The readPi%ggen
m xtidde is filtersdydlbiiexytthiazob®gl of CELI TE( thydregus

t he vent is repmpved under reduced pressure. .The

cr udlz3 broduct is "élé’HF’glé(ﬂ%aﬁmﬁg‘P'fdi ne (12 mbydiegen
treatad w th Sq43mpthyi-Sieteylthdazd28-9) . The rquuir%éni S
stir/gsgd at roomtenperature for 5 mnutes after ich
a 79%¥ol uti on OF NHATBHERY! ‘ﬁ‘f_‘)l'%'}él. added. The rhyi@f%e@ is
thenmygoncentrated andgfifiglrequl ting resi duew)Sso-propyl
purified by reverse phase chromatography to afford

0.218% of the desfmethyiigrplt2-¥s t he amon(Qrisearapyl
1H (GBRD): d 7.23-5 10H), 5.37 (t, }dii.. .

(t, 1|q|§|3 1=6.3 H), ‘g.e%'gldzﬂ%ﬁl %Fr)]) 6H), 1.91 ,‘S%élf‘%l
1. 29141t | 3H, =7.5 peropsitéadobi2bdwi ng are f utDter-propyl
non-{44-m ti ng exanples enconpas 1.t hi
Cot e2ry 11T of "o Reep by RRERAUIGP CneomPaSEsddbli,R
di scl43sur e. 4- [ ( SH-Glopr@)ylthiskoblayti do- 3- phe@@)Hipr-pmpyhm

K I e
7.06145dd, J=14. 1, 48er-brirylthdddo]-26y197 (d, J=0¢9-ikzprdphl .
5. 3914(6dd’ J=8. 4, 4§é}9:lcl>_tllze‘xyltma20142-9F (t, J=r. &)sgos-propyl

147 4,5-dimethylthiazol-2-yl (S)-iso-propyl
148 4-methyl-5-ethylthiazol-2-yl (S)-iso-propyl
149 4-phenylthiazol-2-yl (S)-iso-propyl
150 4-(thiophene-2-yl)thiazol-2-yl (S)-iso-propyl

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

-
O CH,
O,N NH,

H,C
H CH;
CH,

3 16
Reagents and conditions: (a) Boc-Val; EDCI, HOBt, DIPEA, DMF; rt, 18 hr.



IH, 3.33-3.26 (m IH, 3.13-3.00 (m 3H), 2.80 (dd,
J=13.5, 8.7 Hz, IH), 1.91 (s, 3H), 1.36 (s, 9H . 4-{(
WeRe@/0t®HY - 2- Acet am do- 3- phenyl propanani do) - 2- PAT(USki0ap14822
hen- 3-yl)thi azol -2- yl]ethyl)phenylsul fam c acid: 1H
NVR (300 MHz, CD30D): d 8.58 (d, J=8.1 Hz5 IH), 7.83-
7.82 (m IH, 7.57-7.46 (m 3H), 7.28-6.93 (m 1l H),
5.54-5.43 (m IH), 4.69-4.55 (m 2H), 3.41-3.33 (m
IH), 3.14-3.06 (3H), 2.86-2.79 (m IH), 1.93 (s, 3H)
The first aspect of CategoryskV of the present
di scl osure relates to conpounds having the fornul a:
wherein Ris a substituted or unsubstituted

t hi ophene- 2- unity and non-limting exanpl es of
R1 and the st erpochem stry at Rl are further des
in WBLE VI No. RRL 1 3
hy 7 4-met hyl thi_azol-2 -\ hy

Ozaw dw,dr ogen 12874-nu0py
hydrogﬁnc 13 4- 1 ko- opy! thi azol - 2- Yis hydrgg@nls :
4-cycl opr yl {1 az@ 1 hydrogen 132
4-but yl t hi@rol - 2-yl hy ogen 133 CH;
4-frt-butylthiazol-2-yl hydrogen 134
4-cycl oheXyl t hi azol - 2-yl hydrogen 17
Reagents and conditions: (b) (i) H2:Pd/C, MeOH,; (ii) SO;-pyridine, NH,OH, rt, 2 hr..

EXAMPLE 6
4-{(S)-2-[(S)-2-(tert-Butoxycarbonyl)-3-methylbutanamido]-2-(4-ethylthiazol-2-
yDethyl}phenylsulfamic acid (17)

Preparation of {1-[1-(ethylthiazol-2-yl)-2-(4-nitrophenyl)ethylcarbamoyl]-2-
methylpropyl} carbamic acid terz-butylester (16): To a solution of 1-(S)-(4-ethylthiazol-2-yl)-2-
(4-nitrophenyl)ethyl amine hydrobromide, 3, (0.200 g, 0.558 mmol), (5)-(2-tert-
butoxycarbonylamino)-3-methylbutyric acid (0.133 g) and 1-hydroxybenzotriazole (HOBt)
(0.094 g) in DMF (5 mL) at 0°, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
(EDCT) (0.118 g) followed by diisopropylamine (0.151 g). The mixture is stirred at 0 °C for 30
minutes then at room témperature overnight. The reaction mixture is diluted with water and
extracted with EtOAc. The combined organic phase is washed with 1 N aqueous HCI, 5 %
aqueous NaHCO3, water and brine, and dried over Na;SO4. The solvent is removed in vacuo to
afford 0.219 g (82% yield) of the desired product which is used without further purification.
LC/MS ESI+ 477 (M+1).

Preparation of 4-{(S)-2-[(S)-2-(tert-butoxycarbonyl)-3-methylbutanamido]-2-(4-
ethylthiazol-2-yl)ethyl} phenylsulfamic acid (17): {{1-[1-(ethylthiazol-2-yl)-2-(4-
nitrophenyl)ethylcarbamoyl]-2-methylpropyl} carbamic acid tert-butylester, 16, (0.219 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
CELITE™ and the solvent is removed under reduced pressure. The crude product is dissolved in
pyridine (5 mL}) and treated with SO;-pyridine (0.146 g). The reaction is stirred at room
temperature for 5 minutes after which a 7% solution of NH4OH (30 mL) is added. The mixture



135 4, 5-di net hyl t hi azol -2-yl hydrogen 136

4- met hyl - 5-et hyl t hi azol - 2-yl hydrogen 137
wa-2pis@aded hi azol - 2-yl hydrogen 138 thi azol - 2- yPCT/US2007/014822

(S)-iso-ptopy\ 139 4-nethylthiazol-2-yl (S)-iso-ptopy\

140 4-ethylthiazol-2-yl (S)-iso-propyl 141

4- propyl t hi azol -2-yl (5}-wo-propyl 142

4-wo- propyl t hi azol -2-yl (S)-iso-ptopy\ 143

4-cycl opropyl t hi azol -2-yl (S)-iso-propyl 144

4-butyl thiazol -2-yl ($)-iso-pgopy\ 145 4- r

-butyl t hi azol -2-yl ($)-iso-propy\ 146

4-cycl ohexyl t hi azol -2-yl (S)-iso-ptopyl 147

. - direthyl.t.hi e 2=V (S) - t 4

s then o RRA R, RERlg dighotl B s ensd ooy ghromatography to

afford G.-lph%rtyﬂthdﬂ HasZﬁH*plfieddiﬁt éS)tlxei a&ﬂn{ﬁﬁiﬂﬁyéalﬂ 30 (CD30|D ): § 7.08 (s, 4H), 7.02
4- (t hi ophene-2-yl)thiazol-2-y S)-i S0-pyo T

(5, 1) 303t 10 Ariscmbs AP bt U Skt 5 1 s BES (P, 120 s, 38,

J=7.3 Breomt(sdsigr! osure can be prepared by the procedure

outlined in Schene V and described in Exanple 5 herein
bel ow. Schene VI 3 16

The following are further non-limiting examples of the second aspect of Category IV of

%
=N
3 Q/Yi o
HO™ N \ﬁw/
O
Y
(S)-4- {2-[2-(tert-Butoxycarbonyl)acetamide]-2-(4-ethylthiazol-2-yl)ethyl } phenyl-

sulfamic acid: 'H (CD;0D ): 8 7.09-6.91 (m, 5H), 5.30 (t, 1H, /=8.4 Hz), 3.60-2.64 (m, 6H),
1.34 (s, 9H), 1.16 (t, 3H, J=7.5 Hz).

AN
\/Ny\
QP
HO’S\N HN (0]
H
o]

0
(S)-4- {2-(4-Ethylthiazol-2-yl)-2-[2-(methoxycarbonyl)acetamido]ethyl } phenyl-sulfamic
acid: 'H (CD;OD): § 7.12-7.07 (m, 4H), 7.03 (s, 1H), 5.42 (t, 1H, J=5.7 Hz), 3.83-3.68 (g, 2H,
J=11.4 Hz), 3.68 (s, 3H), 3.34-3.04 (m, 2H), 2.83-2.76 (q, 2H, J=7.8 Hz), 1.31 (t, 3H, J=7.5 Hz).

/ﬂ>ﬁ,\\
=N
AV
HO/S\N HN. o
. H
N
\\f:fiwr CH,

(o]

the present disclosure.

4-{(S5)-2-(4-Ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-methylbutanamido]-
ethyl}phenylsulfamic acid: 'H NMR (CD;0D) 8 8.56 (d, 1H, J = 7.8Hz), 7.09 (s, 4H), 7.03 (s,
1H), 5.26-5.20 (m, 1H), 3.90 (4, 1H, J = 7.8Hz), 3.70 (s, 3H), 3.30 (1H, A of ABX, obscured by



Reagents and conditions: (a) Boc-Val; EDC,

HOBt 5DI PEA, DMF; rt, 18 hr.16 17 Reagents and
woansionzens: (b) (i) H2:Pd/C, MeOH (ii) SC3-pycraiSem;/014822

NHAOH, rt, 2 hr.. EXAMPLE 6 4-{(5)-2-[(-S)-2-(

e”- But oxycar bonyl ) - 3- net hyl but anam do3- 2- (4- et hyl t hi az

ol -2- yl)ethyl }phenyl sulfamc acid (17) Preparation of

{1-]1

-(ethyl thiazol -2-yl)-2-(4-nitrophenyl)ethyl carbanoyl ] -

2- met hyl propyl }carbam c acigd tert-butylester (16): To

a solution of 1-(S)-(4-ethylthiazol-2-yl)-2- '

(4 nitrophenyl)et hyI am ne hydrobronide, 3, (0.200 g,

solvent 30 (a5 ABR 457 45 5gh 2B AR T AT, o), 2.05-1.97 (. 110,

131, 1?,tfhg¢m>sm§gzsa (s, 3EY) ®8% HOBH), €.09-09%5 @), iH). DVF (5 i)
a is ad

| - (3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de (EDCl)
(0.1 18 g) followed by diisopropyfNamne (0.151 g). The
vl NUt es then at room

t enper at ure over ni ghty fPT eagtign mxture is diluted
with water and extra%t : The conbi ned
organi ¢ phase is washed wth 1 Ha, 5 %
aqueous NaHCO , water and bri and'dri ed over

¢: é%ggg[(%)s%% ﬁ%yé%béeg? é tbglaexgl‘lago { ols -{ %tg?/léhlazol 2-

yl)ethyl}%ﬁgnylfsﬁlh&h% afciH t ‘h{le\mr(Cmcm)l N, 1917(%/(5;1,5341} 545075.40 (m, 1H),

Pr e§3ar ation

413-4.0§ 67, DEpCe35 Qlfé,tfép’f%dwgaﬁs%l%ﬁ?}? R L PHOBIN T i3 13.8H2),
4- z
2.79 (a %I%f 7 ftl J/I?B' ﬁyl t 3 an B %6_34%??%?,81%3‘ amg, peix7Hz), 0.92 (q,

I azo

6H, J?ﬁtlﬂc&}l@nyl ) et hyl car banoyl ] - 2 met hyl propyl } car bam ¢
acid tert-butylester, 16, (0.219 g) is dissolved in
MeOH (4 nmL). A catalytic anount of Pd/C (10% wWw) is

added and the m xture is N
=N
e o
HO N
H
OCH;,
EOW

4-{(S)-2-(4-Ethylthiazol-2-yl)-2-[(S)-2-(methoxycarbonyl)-4-methylpentan-
amido]ethyl }phenylsulfamic acid: 'H NMR (CD30D) & 7.12-7.03 (m, 5H), 6.84 (d, 1H, J =
8.4Hz), 5.40 (t, 1H, ] = 5.7Hz), 4.16 (t, 1H, J = 6.3Hz), 3.69 (s, 3H), 3.61-3.55 (m, 1H), 3.29-
3.27 (m, 1H), 3.14-3.07 (m, 1H), 2.81 (g, 2H, J = 3.9, 11.2Hz), 1.66-1.59 (m, 1H), 1.48-1.43 (m,
2H), 1.3‘1 (t, 3H, J = 4.5Hz), 0.96-0.90 (m, 6H).

%
=N
Y DAKL A
HO N

4-((S)-2-(4-Ethylthiazol-2-y1)-2- {(S)-2-[2-(methox ycarbonyl)acetamido]-3-
phenylpropanamido} ethyl)phenylsulfamic acid: 'H (CD;0OD): § 7.22-7.01 (m, 9H), 6.97 (s,
1H), 5.37-5.32 (m, 1H), 4.64 (t, 1H, J=7.1 Hz), 3.71-3.68 (m, 2H), 3.64 (s, 3H), 3.28-3.26 (m,
1H), 3.03-2.96 (m, 2H), 2.83-2.72 (m, 3H), 1.28 (1, 3H, J=7.5 Hz).



stirred under a hydrogen atnosphere 2 hours. The
reaction mxture is filtered through a bed of

wQBhdsEtIm) and the solvent is renoved under redoaseno7/014822
pressure. The crude product is dissolved in pyridine
(5 m) and treated with SO3-pyridine (0.146 g). The
reaction is stirred at roomtenperature for 5 m nutes
after which a 7% sol ution O NHAOH (30 nlL) is added.
The m xtureis then concentrated and the resulting
residue is purified by rever%§ phase chromat ography to
afford 0.148 g of the desir product as the anmoni um
salt. 1H (CD3OD ) : d 7.08 (s, 4H), 7.02 (s, IH, 5.43
(s, IH 5 3.85 (s, IH, 3.28-2.77 (n1 4H), 1.94 (s,
IH), 1.46 (s, 9H), 1.29 (s, 3H5 7=7.3 Hz), 0.83 (s,
6H). The following are further npeR-I|j¥m,ti ng exanpl es
of the second aspect of CategQr It he pr esent
di scl osure. (5)-4-{2%@ -4
- But oxycar bonyl ) acewaniyde] ethylthlazol 2-yl)ethy
| } phenyl sul fam ¢ acid: 1H (CDB 7.09-6.91 (m
5H 5 5.30 (t, IH, J 8 4 FE) 60: 4 (m 6H, 1.34
(s, 9H), 1.16 (t, ) .
(45§(S)r2{[25')¢2r(tzrth§movwaazbmﬁ) §}rryet§Y{P2nfeﬁ%‘PM3?ch’f {sBiophyny2-

yl)th1a&?%%&8§9?%ﬂéﬂyﬁsﬁ§ﬁﬁ¥é Séxldl f‘ﬁ@%}@(@ﬁ b?'s(gcé@@)m q = 8.4Hz), 7.61-
7.58 (nA¥D, B.58%s, 31687 (1§, (¢, 2H, JJ=-O 6Hz), 1-09-6.98.©8 6D, 5@9)5520 (m, 1H), 4.10-
4.00 (nhl?fﬁgiég;fsghpé y, e B3:5% %S 248; 1.4501 .35 (. 8108D) 025%0.89 (m, 6H).

4-{(-S)-2-(4-Ethylthiazol-2-yl)-2-[(5)-2-(methoxycarbo

nyl ) - 3- net hyl but anam do] - et hyl } phenyksul fam c aci d:

1H NVR (CD30D) d 8.56 (d, IH5 J =/~ ), 7.09 (s,

4H), 7.03 (s, IH), 5026- MH), 3.90 (d, IH J =

7.8Hz), 3.70 (s, 3H)53: | Bi~&0 of ABX5 obscured

bysol vent), 3.08 (IH B of ABX »c@. 9, 9Hz), 2.79

(q, 2H, J = 11.1, 7.2Hz), 2.05{1.B7 (m IH, 1.31 (t,

3H, J = 7.5Hz), 0.88 (s, 3H),70~85 (s, 3H), 0.79-0.75
(SH-B(S)-2- (Methoxycarbonyl) 4-methylpentanam1do] -2-[2-(thiophen-2-yl)thiazol-

4-yl]etﬁﬂ Phgzxy%z E {rm, pqlﬁrglrzlf}ﬂl\B/lg{t (o():(l%car ?%n8y 22 «, 15[?5@&191%”9%}&?157 (m, H),
7.15 (t, 1H, I = 0.6Hz), 7.10-6.97 (m, 4H), 5.30-5.20 (m, 1H), 4.16-4.11 (m, 1H), 3.67 (s, 2H),
3.22 (1H, A of ABX, = 6.9, 13.5Hz), 3.11 (1H, B of ABX, J =17.8, 13.6Hz), 1.65-1.58 (m, 1H),
1.50-1.45 (m, 2H), 0.95-0.88 (m, 6H).

B aaN
P
HO \c( \ﬁ

(S)-4-{2-[2-(tert-Butoxycarbonyl)acetamide]-2-(4-ethylthiazol-2-yl)ethyl}-
phenylsulfamic acid: 'H (CD3;OD ): & 7.09-6.91 (m, 5H), 5.30 (t, 1H, /=8.4 Hz), 3.60-2.64 (m,
6H), 1.34 (s, 9H), 1:16 (t, 3H, J=7.5 Hz).

Category I'V of the present disclosure relates to compounds having the formula:



yl) et hyl } phenyl sul fam c acid: 1H NVR (CD30D) d
7.19-7.00 (m 4H), 5.50-5.40 (m IH), 4.13-4.06 (m
wODs/08282 (I H A of ABX, J = 7.5, 18Hz), 3. 12P(CTHS2(7/014822

of ABX, J = 8.1, 13.8Hz), 2.79 (g, 2H, J = 7.8,

14.7Hz), 1.70-1.55 (m IH) 5 1.46 (s, 9H), 1.33 (t,

3H5 J = 2.7Hz), 0.92 (q, 6H, J = 6, 10.8Hz).

4-{(5)-2-(4-Ethylthiazol-2-yl)-2-[(.S)-2-(methoxycarbo

nyl ) - 4- met hyl pent anam do] et hyl } phenyl sul fam ¢ aci d:

1H NVR (CD3OD) d 7.12-7.03 (Eg 5H), 6.84 (d, IH3 J =

8.4Hz), 5.40 (t, IH J =5.7Hz), 4.16 (t, IH J =

6.3Hz), 3.69 (s, 3H), 3.61-3.55 (m IH), 3.29- 3.27

(m IH), 3.14-3.07 (m IH), 2.8L(q,g2H J = 3.9,

11.2Hz), 1.66-1.59 (g 4 43 (m 2H), 1.31

(t, 3H5 J = 4.5Hz), 0,%f6- 0l 3

4- ((5)-2-(4-Ethyl t Hi@zol§2-yT)- (

bonyl ) acet am do] - 3- H
whereiR 1€ V] RISRARAbAREbIh:R tﬂﬁegﬁéiéli-§ﬂbﬁhﬁfﬂh@he-l?l unit and non-
.. (CD30D) - dpé" 22-7.01 (m_9H)5 6.97 %s, IH), 5.37-5.32
limitinggxamppes of R6 4r¢ furthepdespeibed inFae ¥Iv1-3. 68 (m 2H),

3.64 (s, 3H), 3.28-3.26 (m IH), 3.03-2.96 (m 2H)

2.83-2.72 (m 3H), 1.28 (t, 3H, J=7.5 Hz).4-{(

m _1oH) ,r?
A Eu/-l)é-[z-(net hoxycar
o}

S)-2-[(5)-2-( e TABLE VII
- But ox%ﬁﬁoar bonyl ) - 4- net hyl pgnt anai ni do] - 2- [ 2- (t h}20phen-
2- yl)thrazol -4-yl]ethyl}phenyl sul fam c aci d: NVR

(CD3CD)I5H 8.06 (d, |H, thiaBoKRy), 7.61- 7.58-QG(CH:;

7.57 IH), 7.15 H,.J = 0.6Hz), 7.00-
6H) , (5356-??20 (m I¥ ,elhl'ti‘ﬁ‘-z"li.g‘d (2n IH), ‘S"i@:}%&ls
(m 2HI531.63-1.55 (metByfhiazhle8yll. 33 (m 166)CG(CHs)s
0.95-0.1§g(m 6H) ., o - |
4-{ (- )25 [ (- s0- 2-4REsIABsepE Rk A Y 4- net hy AR ni
Tt bt ] phony T o b2 2! VR (B 822
- e en Su am Cc Cl.a:

(d?/ HE :ngzgl, 4-cyslope thiggolydryl 7. 15 (t’—c?c,:(’c@)g.
0. 6Hz) 157. 10-6-41§2,fz,mtri41dbm A8 4, | H-OGCH 1
L (m IH, 3.67 (s 2%, 3.27Z (IH, AOIABX J = 6.9,
13. 5Hz)1383. 1 14¢(PH,3-ildworaprepyhtidazpl-@-yl1 3. 6 OC(CHs)s

1.65-1458 (m 4—'(b?b—diﬂuorocyclopropyl)thiazol—2—y1 —OC(CHs3)s

160 4,5-dimethylthiazol-2-yl —OC(CHj3)3
161 4-methyl-5-ethylthiazol-2-yl —OC(CH3);3
162 4-phenylthiazol-2-yl ~OC(CHj3)3
163 4-(4-chlorophenyl)thiazol-2-yl —OC(CH3)s
164 4-(3,4-dimethylphenyl)thiazol-2-yl —OC(CH3)3
165 4-methyl-5-phenylthiazol-2-yl —OC(CH3)3
166 4-(thiophene-2-yl)thiazol-2-yl —OC(CHj);
167 thiazol-4-yl ~OC(CHs)3
168 4-methylthiazol-4-yl —OC(CH3)3
169 4-ethylthiazol-4-yl —OC(CHa3)3
170 4-cyclopropylthiazol-4-yl '~ —OC(CHy);
171 4-tert-butylthiazol-4-yl —OC(CH3)3
172 4-cyclohexylthiazol-4-yl —OC(CHs3);3
173 4-(2,2,2-trifluoroethyl)thiazol-4-yl ~0OC(CHj3)s3

174 4-(3,3,3-trifluoropropyl)thiazol-4-yl —OC(CHj3)s



1.50-1.45 (m 2H), 0.95-0.88 (m 6H). (5)-4-
{2-[2-(te”-Butoxycarbonyl)acet am de] - 2-(4-et hyl t hi azo
wo2e0slopztehyl - phenyl sul fam ¢ acid: 1H ( CD3CDPET/US2007/014822
7.09-6.91 (rn, 5H), 5.30 (t, IH J=8.4 Hz), 3.60-2.64
(m 6H), 1.34 (s, 9H), 1.16 (t, 3H J=7.5 Hz).
Category IV of the present disclosure relates to
conmpounds havi ng the formul a:wherein Ris a
substituted or unsubstituted thi ophene-2-yl or
t hi ophene-4-yl wunit and nonl'giting exanpl es of R2 are
further described in Table VIT. TABLE VI No. R R2 151
thiazol 2-yl -OC(CH 3)3 152 4- nEthyIthiazoI 2 yI

3 15 [th I
4 cycl 62% opy! %ﬁf’ge&ﬁ}ﬁ%rtoc&c %gfé’éfpl §H
4-t erl*i’wt y: : R: Zzoh 52d1yﬁeth}ﬂlfﬁﬁdl-a))a 126 —OC(CH3)3
4- X
4- ?gcz?g'?t Vit uor‘gB}f’ﬁyﬁﬁ ﬁ%’%‘lﬁz‘g ‘éP"l oc( CH 9 by

4-(3,31%strifluoropr dnyithiaggod—~2- yl - OC( CHGOR)
4- EZ 2-difl uorocg_gﬁc%?%%t)tm azgl 2- yI CI:(CH%P%)MO

4 5-di #&? hyl t hi a loypphenyt ‘3“3161 —OC(
mﬁt hYF? ﬁ et hlwl gﬁ-ﬁﬁﬁ!aﬂlj?lgﬁlen -lgﬁﬁa%l _3%3 162_0C(CHs)s
4-phe ny a0 4-methyl 5-pheny1th1 azol-4-yl —OC(CHa)3

182 4-(thiophene-2-yl)thiazol-4-yl —OC(CH3)3
183 thiazol-2-yl —-OCH;
184 4-methylthiazol-2-yl ~OCH;
185 4-ethylthiazol-2-yl —~OCH3
186 4-cyclopropylthiazol-2-yl —OCH;
187 4-tert-butylthiazol-2-yl —OCH;
188 4-cyclohexylthiazol-2-yl ~OCH;
189 4-(2,2,2-triﬂuoroethy1)thiazol-2 -yl —-OCH;
190 4-(3,3,3-trifluoropropyl)thiazol-2-yl —OCH3
191 4-(2,2-difluorocyclopropylthiazol-2-yl ~QCH;
192 4,5-dimethylthiazol-2-yl —-OCH;
193 4-methyl-5-ethylthiazol-2-yl —OCH;
194 4-phenylthiazol-2-yl —OCH;
195 4-(4-chlorophenyl)thiazol-2-yl —OCHj3;
196 4-(3,4-dimethylphenyl)thiazol-2-yl ~OCH;
197 4-methyl-5-phenylthiazol-2-yl —OCH;
198 4-(thiophene-2-yl)thiazol-2-yl —OCHj3;
199 thiazol-4-yl —OCH;
200 4-methylthiazol-4-yl —OCH;
201 4-ethylthiazol-4-yl —OCH;
202 4~éyclopropylthiazol-4—yl A —OCHj3;
203 4-tert-butylthiazol-4-yl —OCH;
204 4-cyclohexylthiazol-4-yl —OCH;
205 4-(2,2,2-trifluoroethyl)thiazol-4-yl —OCHj3;

206 4-(3,3,3-trifluoropropyl)thiazol-4-yl . Y —OCH;



163 4-(4-chl orophenyl)thiazol-2-yl -OC(CH 3)3 164

4- (3, 4-di net hyl phenyl )t hi azol -2-yl -OC(CH 3)3 165
wa-20m8t003469 5- phenyl t hi azol -2-yl -OC(CH 3)3 166 PCT/US2007/014822

4- (t hi ophene-2-yl)thiazol-2-yl -OC(CH 3)3 167

t hi azol - 4-yl

3)3 169 4-ethylthiazol-4-yl -OC(CH 3)3 170

4-cycl opropyl thiazol -4-yl -OC(CH 3)3 171

4-ter*-butylthiazol-4-yl -OC(CH 3)3 172

4-cycl ohexyl t hi azol -4-yl -OCgeH 3)3 173

4-(2,2,2-trifluoroethyl)thiazol-4-yl -OC(CH 3)3 174

4-(3,3,3-trifluoropropyl)thiazol-4-yl -OC(CH 3)3175

~OC(CH3) 3 168 4-met hyl t hi azol - 4-yl - OC( CH

o G2y oS PR s O Rt 70
4 et hpbg 5- et hyl t hugzdimethyithiadoldGi 3) 3 178 -OCH;
2_ ?Qeﬂébérhbgﬁghw ﬁﬁ@%cﬁyﬁm‘éﬁf ¥4 3)3 180°OCH:
4- (3, 42¢pmet hyl phenxei-ﬁ»méﬂyﬂmbom OC( CH 3) 3-déi,
4- met hyl - 5- phenylthlazol )3 182
4- (t hi 8phene- 2- yf f“rﬁhHEBPh%yWhla 4@4 3) 3 183 OCH;
thiazob12-yl - QQH &dimethylphenyl)thiazol-4-yl —OCH;
213 4-methyl-5-phenylthiazol-4-yl —OCH;
214 4-(thiophene-2-ylh)thiazol-4-yl —OCHj;
215 thiazol-2-yl —CHa
216 4-methylthiazol-2-yl —CH;
217 4-ethylthiazol-2-yl ~CH;
218 4-cyclopropylthiazol-2-yl —CH;
219 4-tert-butylthiazol-2-yl ~CHj3;
220 4-cyclohexylthiazol-2-yl —CH3;
221 4-(2,2,2-trifluoroethyl)thiazol-2-yl —CH3
222 4-(3,3,3-trifluoropropyl)thiazol-2-yl —-CH3
223 4-(2,2-difluorocyclopropyl)thiazol-2-yl —CH3;
224 4,5-dimethylthiazol-2-yl —CHj
225 4-methyl-5-ethylthiazol-2-yl —CHj3
226 4-phenylthiazol-2-yl —CH;
227 4-(4-chlorophenyl)thiazol-2-yl —CH;
228 4-(3,4-dimethylphenyl)thiazol-2-yl —CH3
229 4-methyl-5-phenylthiazol-2-yl —CH3
230 4-(thiophene-2-yl)thiazol-2-yl —CHj3;
231 thiazol-4-yl —CH3
232 4-methylthiazol-4-yl —CH;
233 4-ethylthiazol-4-yl —CH;
234 4-cyc]opropylthiazol—4;y1 —CH3
235 4-tert-butylthiazol-4-yl —CHs;
236 4-cyclohexylthiazol-4-yl —~CHj3;
237 4-(2,2,2-trifluoroethyl)thiazol-4-yl —CH3;
238 4-(3,3,3-trifluoropropyl)thiazol-4-yl —CHj3



184 4-nmet hylthiazol-2-yl -OCH 3 185
4-ethyl thiazol-2-yl -OCH 3 186

wa-2008moze9 opyl t hi azol -2-yl -OCH 3 187 PCT/US2007/014822
4-tert-butylthiazol-2-yl -OCH 3 188
4-cycl ohexyl t hi azol -2-yl -OCH 3 189
4-(2,2,2-trifhk>roethyl)thiazol-2-yl -OCH 3 190
4-(3,3,3-trifluororroryl)thiazol-2-yl -OCH 3 191

4-(2,2-difluorocycl opropyl)thiazol-2-yl -OCH 3 192

4, 5-di met hyl t hi azol - 2-yl - OClp3 193

4- met hyi - 5-ethyl thi azol -2-yl -OCH 3 194

4- phenyl t hi azol -2-yl -OCH 3 195

4-(4-c rophenyl,) &l 1= H 3 4l

4- (3, 4-ag|9rret h?/ ﬂ%ﬁe‘?@'ll")@‘tz‘ﬁb'gg’B?/‘J—pﬂ)yﬁf;&-%é’ln—?lg 197

4- met h@HO5- phenyl t Hisadioheti2ylihiazobdHy13 198 —~CH;

4- (thi ene-2-yl )thiazol -2-yl. - QCH 3 199 thi azgl-4-yl

- OCH 33330 4- et h‘%ﬂ%@é%?‘?‘ﬁb‘l&? 3 201 Ze 3

4- et hyR#Ri azol - 4-yl 4-phdnyBh2aal-4-yl ~CH;

4-cycl opyl t hi | -4-y|. - .20

4-tert Qg%t yl t hi ag—gﬁzcj}}ﬁphe&ﬁguﬁ-mﬂ ~CH;
244 4-(3,4-dimethylphenyl)thiazol-4-yl ~CH3
245 4-methyl-5-phenylthiazol-4-yl —CH;3
246 4-(thiophene-2-yl)thiazol-4-yl —CH;

The compounds encompassed within Category I'V of the present disclosure can be

prepared by the procedure outlined in Scheme VI and described in Example 7 herein below.

i <
T
. HN_ O . +  —— O,N HN.__O
T o L
H,C CHs H,C ©Hs
2 18
Reagents and conditions: (a)(i) CH3CN; reflux, 1.5 hr.

(ii) Boc2O, pyridine, CH,Cly; 1t, 2hr.

sm Sm
e .
WN O\\//O O/YLN
HN.___O > S HN._ O
O,N \f HO” N \l/
H
o) o)

XCH] CH; -

H,C CH; ‘ H,C CHs
18 19
Reagents and conditions: (b)(i) Hy:Pd/C, MeOH; reflux
(ii) SOs-pyridine, NH,OH; t, 12 hr,

o CH,4



204 4-cycl ohexyl t hiazol -4-yl -OCH 3 205

4-(2,2,2-trifluoroethyl)thiazol-4-yl -OCH 3 206
wWa-203/082389t ri fl uoropropyl )thiazol -4-yl . -OCH BRDIS2007/014822

4-(2,2-difluorocycl opropyl)thiazol-4-yl -OCH 3 208

4, 5-di met hyl t hi azol -4-yl -OCH 3 209

4- met hyl - 5-ethyl t hi azol -4-yl -OCH 3 210

4- phenyl t hi azol -4-yl -OCH 3 2 11

4- (4-chl orophenyl )t hi azol -4-yl -OCH 3 212

4- (3, 4-di met hyl phenyl ) t hi azol;4-yl -OCH 3213

4- met hyl - 5- phenyl t hi azol -4-yl"" -OCH 3 214

4- (t hi ophene-2-yl)thiazol-4-yl -OCH 3 215 thiazol -2-vyl

-CH 3 216 4-methyl t hi azol 3 217
2z Ol ANPLE Y

4- et hyl t hi azol - 2-yl -

4-cycl opr ppwt(hhaMMa'&oy-lZ ylpﬁi-@ stlf8arfinophenyl)ethyl]-
-butyl t hi azol - 5 ?/ | ohe bt hi azol - 2-yl
-CH 3 221 4- (2 2, E“PPF’?%% &eth yyjf’fﬁtf”é 2-yl -CH 3
222 4-(3, 3, 3- trlfluoropropyl)thl azol - 2-yl -CH 3 223

}rggﬂ%p& ;gl"/ lfz%ﬁ?xgl lpogtgyaf){ (éq?ﬁl}ggﬁgrllylthlazol 2-yl)ethyl] carbamlc acid tert-
butyl ester (18): A mixture of [2-(4-nitrophenyl)-1-(S)-thiocarbamoylethyl]-carbamic acid zert-
butyl ester, 2, (0.343 g, 1.05 mmol), 2-bromo-acetophenone (0.231 g, 1.15 mmol), in CH;CN &
mL) is refluxed 1.5 hour. The solvent is removed under reduced pressure and the residue re-
dissolved in CH;Cl; then pyridine (0.24 mL, 3.0 mmol) and Boc;0 (0.24 mL, 1.1 mmol) are
added. The reaction is stirred for 2 hours and diethyl ether is added to the solution and the
precipitate which forms is removed by filtration. The organic layer is dried (Na;SQ,), 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-sulfoaminophenyl)ethyl]-
carbamic acid tert-butyl ester (19): [2-(4-nitrophenyl)-1-(S)-(4-phenylthiazol-2-yl)ethyl]-
carbamic acid tert-butyl ester, 18, (0.176 g, 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 12 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (12 mL)
and treated with SOs-pyridine (0.195 g, 1.23 mmol). 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
0.080 g of the desired product as the ammonium salt. '"H NMR (300 MHz, MeOH-d4) § 7.93
(d, J=6.0 Hz, 2H), 7.68 (s, 1H), 7.46-7.42 (m, 3H), 7.37-7.32 (m, 1H), 7.14-7.18 (m, 3H), 5.13-
5.18 (m, 1H), 3.40 (dd, J = 4.5 and 15.0 Hz, 1H), 3.04 (dd, /= 9.6 and 14.1 Hz, 1H), 1.43 (s,
OH).

The following are further non-limiting examples of Category IV of the present
disclosure.



225 4-net hyl -5-et hyl thi azol-2-yl -CH 3 226
4- phenyl t hi azol -2-yl -CH 3 227
wa-2(08/002d60r ophenyl )t hi azol -2-yl -CH 3 228 PCT/US2007/014822
4- (3, 4-di net hyl phenyl )t hi azol -2-yl -CH 3 229
4- et hyl - 5- phenyl t hi azol -2-yl -CH 3 230
4- (t hi ophene-2-yl)thiazol-2-yl -CH 3 231 thiazol -4-yl
-CH 3 232 4-nethylthiazol-4-yl -CH 3 233
4-et hyl thi azol -4-yl -CH 3 234

4-cycl opropyl t hi azol - 4-yl - 3 235

4-tert-butyl thiazol-4-yl - 236

4-cycl ohexyl t hi azol -4-yl -CH 3 237 4-(2
2,2-trifluoroethyl)thiazol-4-yl - \\3 238
4-(3,3,3-trifluoropropyl)thjazol -4- - CH 3239
4-(2,2-difluorocycl oprgpyl I afol -4-yl -CH 3 240
4, 5-di met hyl t hi azol - doytn= 3 Wax°

4- et hyl - 5- et hyIthi azoI - yI - 242

4- phenyl t hi azol - 4-yl 243

ASY- 41@ﬁp@wgtpughwgltmazz,pwmamldo@pylgpwlsulfamic acid: 'H

(CD;OQ)_)hét hylld_sgjﬁfgﬂeﬁy@f{;i aﬁ,off?{')l}_%%G @rm'}g) 93'733%&1 2H), 2.62 (s, 3H), 1.31

(s, 3H).
/y\
N
4 W ;
HO N
N L
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-pivalamideoethyl)phenylsulfamic acid: '"H NMR (300

MHz, MeOH-dg) § 7.92 (d, J= 8.1 Hz, 1H), 7.12-7.14 (m, 4H), 7.03 (s, 1H), 5.38-5.46 (m, 1H),
3.3-3.4 (m, 1H), 3.08 (dd, J = 10.2 and 13.8 Hz, 1H), 2.79 (g, J = 7.2 Hz, 2H), 1.30 (t, J = 7.2

Hz, 3H), 1.13 (s, 9H).
> o
=N
% Oﬁi |
HO N
: P
(S)-N-(1-(4-Hydroxymethyl)thiazol-2-y1)-2pivalamidoethyl)phenylsulfamic acid:
'"H NMR (300 MHz, MeOH-ds) & 7.92 (d, J= 8.1 Hz, 1H), 7.24 (s, 1H), 7.08 (d, /= 8.7 Hz,

2H), 7.00 (d, J = 8.7 Hz, 2H), 5.29-5.37 (m, 1H), 4.55 (s, 2H), 3.30 (dd, /= 4.8 and 13.5 Hz,
1H), 2.99 (dd, J= 10.5 and 13.5 Hz, 1H), 0.93 (s, 9H).

/\>/\
=N
%PO\} ;
H E

(S)-4-(2-(4-Ethoxycarbonyl)thiazol-2-yl)-2-pivalamideoethyl)phenylsulfamic acid: 'H
NMR (300 MHz, MeOH-ds) 8 8.30 (s, 1H), 8.04 (d, J= 8.1 Hz, 1H), 7.13 (s, 4H), 5.41-5.49 (m,
1H), 4.41 (q,J = 7.2 Hz, 2H), 3.43 (dd, J = 5.1 and 13.8 Hz, 1H), 3.14 (dd, J= 5.7 and 9.9 Hz,
1H), 1.42 (t, J= 7.2 Hz, 3H), 1.14 (s, 9H).



246 4-(thi ophene-2-yl)thiazol-4-yl -CH 3 The conpounds
enconpassed within Category IV of the present

wdi2emsloozsep e can be prepared by the procedure oBCTiUS2@®7/014822
in Schenme VI and described in Exanple 7 herein bel ow
Schenme VI 2 18 Reagents and conditions: (a)(i) CH CN
reflux, 1.5 hr. (ii) Boc20O, pyridine, CH2O 2; rt, 2hr.
18 19 Reagents and conditions: (b)(i) H2:Pd/C, MOH
reflux (ii) SO3-ryridine, NHACOH, rt, 12 hr. EXAMPLE 7
[1-(5)-(Phenylthiazol-2-yl)-23(4- sulfoan1nophenyl)ethy
[]- carbamc acid tert-buty\ ester (19) Preparation of
[ 2-(4-nitrophenyl)-1-(5)-(4-phenylthiazol-2-yl)ethyl]-
carba piic acid tertbutyl ester (18): A m xture of
[2-(4-nitrophenyl)-I-(S)-thiocarbanoyl et hyl]-carbainic
acid tertbutyl ester, 2, (0.343 1 nmol ) ,

2- br ono- acet ophenone (0.231 g, 1. ), in CH3CN (5
m.) is refluxed 1.5 hgur e yolVent is renoved under
reduced pressure ang-t i & ?edi ssol ved in CH2CI 2

then pyridine (0.24 m_,¥ 3.0 mmo and BOC20 (0.24 ni,
1.1 mmol) are added. The reaction is stirred for 2

h 684 (it Pl thjazob2hd)-2i s valemiédpethy henylonlfarnisracith d H NMR (300

v, VAR P55, Skl 250 SRy Y 172599 o, 50, 7.1

7.20 (PR 5485 64 (i 1&1){3350 dd Swh$ .0 hanidst 4pUHES 116) 30MB(dd, J = 10.2 and 14.1
1PBIH69% Sﬂ{afford .176 g (399 of the desired

/O/\}/S/Q

=N OCH

RV ’

Ho” S N HN._-0

H |
4-((S)-2-(4-(3-Methoxyphenyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid: 'H

(CD;0D): & 7.96-7.93 (d, 1H, J=8.1 Hz), 7.69 (s, 1H), 7.51-7.49 (d, 2H, /=7.9 Hz), 7.33 (t, 1H,
J=8.0 Hz), 7.14 (s, 4H), 6.92-6.90 (d, 1H, J=7.8 Hz), 5.50 (t, 1H, J=5.1 Hz), 3.87 (s, 3H), 3.50-

3.13 (m, 2H), 1.15 (s, 9H).
~2
4 O/\‘i o e
HO” TN HNIO
H
4-((8)-2-(4-(3-methoxyphenyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:

(CD;OD ): & 7.98-7.85 (m, 3H), 7.53 (s, 1H), 7.26-7.12 (m, 3H), 7.03-6.98 (m, 2H), 5.54-5.46
(m, 1H), 3.52-3.13 (m, 2H), 1.15 (s, 9H).



product ESI+ MS 426 (M+l). Preparation of
[1-(5)-(phenyl thiazol-2-yl)-2-(4-sul foarni nophenyl)eth
wehhos/oozteham ¢ acid ester (19): PCT/US2007/014822
[2-(4-nitrophenyl)-I-(5)-(4-phenylthiazol-2-yl)ethyl]-
carbamc acid tert-bvLy\ ester, 18, (0.176 g, 0.41
mol) is dissolved in MeOH (4 nL). A catal ytic anount
of Pd/C (10% ww) is added and the m xture is stirred
under a hydrogen atnosphere 12 hours. The reaction
m xture is filtered through g4bed of CELITE and the
sol vent is rerroved under reduced pressure. The crude
product is dissolved in pyridine (12 nL) and treated

‘M-{@t)-§9$43gp4’-?i1?%{31%x$@1e]02®t}?ﬁoészzgﬂ Wb&lﬁﬂ?&é@ﬂ%}?i}ﬁkh?quulfmm
acid: \Eh{@h;@DY:% 8.01 48 0%, lemm HA07.66Y7. SPS(d;dHEd— 8FhHz), 7.74 (s, 1H),

718716 Gy, 86l GBPCU-GRIEE. SO 6y by ToCafRbr 7 G, 30

&523@3Q89290911VMQ5ug5ired product as the annDnlun1saIt.
1H NWVR (300 MHz, MeOHd4) d 7.93 (d, J = 6.0 Hz, 2H)
7.68 (s, IH, 7.46-7.42 (m 3H), 7.37-7.32 (m |1H),
7.14-7.18 (m 3H), 513 5.18 (ganlH), 3.40 (dd, J =
4.5 and 15.0 Hz, I H), 4 Byand 14.1 Hz,
IH), 1.43 (s, 9H). 'I‘hsé?f g '
non-limting exanpkes pf ofy IV of the pr esent
di scl osure. (A N(Z- C*Met hyl thi -Z-yl J- Z- pi val am doet

PSRN BB Ryt )
"TH NMR C(ZD((SD)BH)BS ad,3H, 0&8%) 7 38 7 20(m, 4H), 7.11-7.02 (m, 1H), 7.00 (s,

1, 5 757 b ﬁﬁ‘fa Y LA B S5 DYl

= 8.1 Hz, 7.12714(m4|—|) 7.03 (s, IH),
538546(m I H),

N
=N S,
0
Ho(}\s/’\n HN.__-0 [ #

(8)-4-(2-Pivalamido-2-(4~-(thiophen-2-ylmethyl)thiazol-2-yl)ethyl)phenylsulfamic acid:
'H NMR (CD;OD) 5 7.88-7.85 (d, 1H), 7.38-7.35 (m, 1H), 7.10-7.01 (m, 4H), 7.02 (s, 1H),
5.45-5.38 (m, 1H), 4.13 (s, 2H), 3.13-3.05 (m, 2H), 1.13 (2, 9H).

N

=N

%PM ;
H I H,CO

(8)-4-(2-(4-(3-Methoxybenzyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid: 'H
NMR (CDsOD) 6 7.85 (d, 1H, J = 8.4Hz), 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).




3.3-3.4 (m IH), 3.08 (dd, J = 10.2 and 13.8 Hz, I H),
2.79 (q, J =7.2 Hz, 2H), 1.30 (t, J = 7.2 Hz, 3H),

W 208/00%369 OH) . - PCT/US2007/014822
- (I -(4-Hydroxynet hyl )t hi azol - 2-yl ) - 2pi val am doet hyl ) ph
enyl sul fam c acid: 1H NVR (300 MHz, MeOHd4) d 7.92
(d, J =8.1 Hz, IH, 7.24 (s, IH, 7.08 (d, J =18.7
Hz, 2H), 7.00 (d, J = 8.7 Hz, 2H), 5.29-5.37 (m IH),
4.55 (s, 2H)5 3.30 (dd, J = 4.8 and 13.5 Hz, IH), 2.99
(dd, J = 10.5 and 13.5 Hz, IH), 0.93 (s, 9H).
(i1y-4-(2-(4-Ethoxycarbonyl)thiazol -2-yl)-2-pival am deo
et hyl ) phenyl sul fam ¢ aci d: 1H NVR (300 MHz, MeCH-d 4)

d 8.30 (s, IH, 8.04 (d, J =8.1 , 7.13 (s,
AH), 5.41.5.49 (m I H 54.41 (g .sz, 2H) 5 3. 43
(dd, J = 5.1 and 13,8 {) —J = 5.7 and
9.9 Hz, IH), 1.42 (¥} 3H), 1.14 (s,

OH) . f 5>4- ( 2- (4- PhERYI Kz 0l - 2Tyl ) - 2- pi val ani doet hyl ) p
henyl sul fam ¢ acid: 1H NWR ( VHz, MeOH-d 4) d

S TRl i Eadghe, SotifnfT iy 20,

plvalamid)o,et}@]ﬁxﬁeréyjshlfamﬁ atidan'#l (ZDOBiE 5 1. BB (s,3HD87 @4dds, 1H)=7.42-7.40 (d,

161, I8 D 1 LSRR R URER (9 D o281 3o 5,215 45 J At 30 410,

3.51-30at @y 2Hmhenygl(sWHym ¢ acid : H (CD3OD): d 7.96-7.93
(d, IH J=8.1 Hz), 7.69 (s, IH) 751749(d 2H,
J=7.9 Hz) 7.33 (t, IH, 7=8.0 Hz), 7.14 (s, 4H),
6.92-6.90 (d, IH J=7.8 Hz), 5.50/(t,==hH, J=5.1 Hz) 3
3.87 (s, 3H), 3.50- 3. 13 (m 2H)s; s, 9H).
4-((S)-2-(4-(3- mstho§ hirazol - Z-yl ) - 2- pi val ami d
oet hyl ) phenyl sul f am csac o) : d 7.98-7.85
(m 3H), 7.53 (s |'150 . 26- 7 17 (m 3H), 7.03-6.98
(m 2H), 5.54- 46(m|H)33 -3.13 (m 2H), 1.15

( ) _pival 1sulf: id: 'H
iﬁ) -4- (% (5 )Meéthgr144 élelzlyltglerlrzgtl hzo};(lgl 2hpe1hla a 1%|e§h}g?pheny su %mlpc aci
(CD:Q)a B A 43601 IphEry] HsszIW%&rﬂcSS (m, 3H), 7.14 (s, 4H), 5.43-5.38 (m, 1H),

3.42-3.09 (m, 2H), 2.49 (s, 3H), 1.14 (s, OH).

N ) 9
=
N
QP
SN HN. (8]
HO H

(S)-4- (2-(4-(Biphen-4-yl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:
'H (CD;0D ): & 8.04-8.01 (m, 2H), 7.72-7.66 (m, 5H), 7.48-7.35 (m, 3H), 7.15 (s, 4H), 5.50 (1,
1H, J=5.0 Hz), 3.57-3.15 (d, 2H), 1.16 (s, 9H).

| S/>—
o0 N
PN HN O
N T -

(S)-4-(2-tert-Butoxycarbonyl-2-(2-methylthaizol-4-yl)-phenylsulfamic acid
'"H NMR (300 MHz, D,0) 8 6.99-7.002(m, 4H), 6.82 (s, 1H), 2.26 (dd, J=13.8 and 7.2 Hz,
1H), 2.76 (dd, J = 13.8 and 7.2 Hz, 1H), 2.48 (s, 3H), 1.17 (s, 9H).



acid: 1H (CD30D): d 8.1 1-8.09 (d, IH J=7.8 Hz),

7.96-7.93 (d, IH J=8.4 Hz), 7.74 (s, IH, 7.18-7.16
wOmposdd3696. 67-6. 64 (d, 2H, J=9.0 Hz), 5.55-5. 2CT(USP007/014822

IH, 3.95 (s, 3H), 3.87 (s, 3H), 3.52-3.13 (m 2H),

1.17 (s, 9H).

(S)-4-(2-(4-Benzylthiazol -2-yl)-2-pival am doet hyl ) phen

yl sul famc acid IHN MRR ((CCDD 3 OODD)) d 77..8855

((dd,, IlHH,, J = 88..44HHzz)) 77..3388--77..2200

((mm, 44HH)),, 77..11 1--7.@2 (m IH, 7.00 (s, IH,

5.42-5.37 (m IH), 4.13 (s, 2H), 3.13-3.08 (m 2H),

1.13 (s, 9H).

(S)-4-(2-Pival am do- 2- (4-(thi ophen-2-yl net hyl )thiazol -

2-yl)ethyl)phenyl sul famc acid: 1H NVR (CD 30D) d

7.88-7.85 (d, IH), 7 38-7.35 (m’l\ig»\/ 10-7.01 (m

4H), 7.02 (s, I H), 4% 4.13 (s, 2H),

3.13-3.05 (m 2H), 1.¥

(S)-4-(2-(4-(3- I\/bthoxybenzyl)th | -2-yl)-2-pival am d

oet hyl)phenylsulfamc aci d: 1H (CD 30D) d 7.85 (d,

IH J =8.4Hz), 7.25-7.20 (m IH), 7.1 1-7.02 (in,

4@'4 @-Gar t(%‘ltO’FWb@ygfﬂ'@'?g)l{y#hlaZ%‘Z yhett5d pplnyl sylfamic acid: 'H

NMR Jis’d%w{llzogiéng% 183762 S sHY 9.06-3:05%me 118, 836 @) =138, 4.8 Hz,

1H), 298)(dd;[<13) 8, D- Hz( PHS-2014(ady s0E0a,0]. D Hz, 2A).d1 ®1i-n7 6 (x| 2H), 1.40 (s,

o R A DT L

| H5J= 8.4 Hz), 7.19- 15(rr54|—|) 691688(d,

2HJ84Hz)551546(m 4. 30

3.51-3.12 (m 2H), 1.16 (s, /Qy
(S)-4-(2-(5-Methyl - 4 en N2-Yyl)-2-pival am doe
t hyl ) phenyl sul fam ¢ ag’ d 7.63-7.60 (d,

2H, J=7.1 Hz), 749”?3E(m 3H) 714(s 4H)
5.43-5.38 (m |H),

(S)-4—(2-(tert—Butoxycarbonyl)—2-(4—tert—butylth1azol-2-yl)ethyl)-phenyl sulfamic acid:
'H NMR (300 MHz, CD;0D): § 7.12 (s, 4H), 7.01 (s, 1H), 5.11-5.06 (m, 1H), 3.32-3.25 (m,
1H), 2.96 (m, 1H), 1.42 (s, 8H), 1.38 (s, 9H), 1.32 (s, 1H).

/y\OCH
‘WCFfZ ’
H OWA
(8)-4-(2-(tert-Butoxycarbonyl)-2-(4-(methoxymethyl)thiazol-2-yl)ethyl)-phenyl sulfamic

acid: 'H NMR (300 MHz, CD;0D): § 7.36 (s, 1H), 7.14-7.05 (m, 4H), 5.06 (dd, J=9.0, 5.1 Hz,
1H), 4.55 (s, 2H), 3.42 (s, 3H), 3.31-3.24 (m, 1H), 2.97 (dd, J=13.8, 9.9 Hz, 1H), 1.47-1.31 (m,

9H).
M
o= OH
QP "
HO’S\E HN\]/O
O\f

(8)-4-(2-tert-Butoxycarbonyl)-2~(4-(2-hydroxymethyl)thiazol-2



3.42-3.09 (m 2H)5 2.49 (s, 3H), 1.14 (s, 9H). (S -4-
(2-(4-(Bi phen-4-yl)thiazol -2-yl)-2-pival am doet hyl ) phe
waybmswotsam ¢ acid: 1H (CD30OD ) : d 8.04-8.01 (RCTAIS07/014822
7.72-7.66 (m 5H), 7.48-7.35 (m 3H), 7.15 (s, 4H),
5.50 (t, 1H, J=5.0 Hz), 3.57-3.15 (d, 2H), 1.16 (s,
9H). (S) -4-(2-
err - But oxycar bonyl - 2- (2- met hyl t hai zol - 4-yl ) - phenyl sul f
am c acid 1H NWVR (300 MHz, D20O) d 6.99-7.002(m 4H),
6.82 (s, IH, 2.26 (dd, J = .8 and 7.2 Hz, IH), 2.76
(dd, J = 13.8 and 7.2 Hz5 IH), 2.48 (s, 3H5 1.17 (s,
9H). (S)-4-(2- (ter?-Butoxycarbonyl)-2-(4-propylthiazol -

yiyothy§phsms ep ks Boic 5 E N (00 Wik Mol 129728 By, 1907.00-7.15

(m, 4H? o éi’)d (n3 1&{), 4. 3§5¢|35 (xJnHiH), %ﬁé 6. 6]H%3213)i INR3 ua (m, 1H),

8 (t, J—75Hz

209348 (mol{‘lé 2. §&|yt T 6 HhIDAF (5

(S) 4- (2-(ter”Butoxycarbonyl)-2-(4-/er/-butyl t mazol - 2-
yl ) et hyl)-phenyl sul fam c acid R ((330000
MVHHzz, , CCDD3 2 (U(ss,, 44HY)),,
77..0011 ((ss,, )N 06 (m IH, 3.32-3.25
(m | H) 5296(m H, 1.38 (s, 9H),

.32 I H).

533 (S (H;:r? But oxycar bonyl ) - 2- (4- (nethoxymsthylgthl
(Sbi=(2= ty»rt) tayygar 2- (@@fﬁww-?aewthﬂwwle@m ethyl)
phon1 it eta? SENMIR Qe MgOb g ol es) i Pog g om, ), 5.04-
5.00 (nS,H)H), 3.201(q37 246.9 iz, RH), 3.8 @7 2HcE. 30 6B J8: 4.8.20dHA, | HE) 1), 2.97

3
(@4, 785 pd 1 HEADJ A1 B § 2.4 47 B2y et by ) ¢

i azol - 2yl ) et hyl ) phenyl sul fam ¢ ac:ld 1H NVMR (300 MHz,
MeOH O4) d 7.22-7.25 (m IH), 7.09-7.15 (m 4H),

5.00-5.09 (m |H), 4.32-4.35 (f] uB87 (t, J = 6.6
Hz, 2H), 3.23-3.29 Qr;/a) NS
o~ S N HNYO
H O\f
(5)-4-(2-(tert-Butoxycarbonyl)-2-(4-(2-(2-methoxy-2-oxoyethyl amino)-2-
oxoethyl)thiazole-2-yl)ethyl)phenylsulfamic acid: '"H NMR (300 MHz, MeOH-ds) 8 7.31 (s,

1H), 7.01-7.16 (m, 4H), 5.04-5.09 (m, 1H), 4.01 (s, 2H), 3.78 (s, 2H), 3.74 (s, 3H), 3.29 (dd, J =
5.1 and 13.8 Hz, 1H), 2.99 (dd, J= 9.3 and 13.8 Hz, 1H), 1.41 (s, 9H).

v ’*H

S« HN
o%
(S)-4-(2-(tert-Butoxycarbonyl)-2-(2-pivalamidothiazol-4-yl)ethyl)phenyl-sulfamic acid:
'H NMR (300 MHz, D,0) 8 6.95 (s, 4H), 6.63 (s, 1H), 2.94 (dd, J = 13.5 and 4.8 Hz, 1H), 2.75
(dd, J=13.5 and 4.8 Hz, 1H), 1.16 (s, 9H), 1.13 (s, 9H).

1L
1.42 (




3.09-3.18 (m IH, 2.98 (t, J = 6.6 Hz, 2H)5 1.41 (s,
9H). ( 4-(2- r -B

woanogaazeonyl ) - 2- (4- (2- et hoxy- 2- oxoet hyl ) - t hi arPOTAS2007/014822
)-ethyl) phenyl sulfamc acid: 1H NVR (300 MHz, MeCH-d
4) d 7.29 (s, IH), 7.09-7.16 (m 4H), 5.04- 5.09 (m
IH, 4.20 (g, J = 6.9 Hz, 2H), 3.84 (s, 2H), 3.30 (dd,
J =48 and 14.1 HZ, IH), 2.97 (dd, J = 9.6 Hz and
13.8 Hz, IH), 1.41 (s, 9H), 1.29 (t, J = 7.2 Hz, 3H).
(5)-4-(2-(i;er 68
- But oxycar bonyl ) - 2- (4- ( 2- ( 2- net hoxy- 2- oxoyet hyl
am no) - 2- oxoet hyl)thi azol e-2-yl)ethyl) phenyl sul fam c
acid: 1H NWR (300 MHz, MeOHd™ d 7 (s, IH,
7.01-7.16 (m 4H), 5.04-5.09 (m | 4.01 (s, 2H),
3.78 (s, 2H), 3.74 (s, 3H), 3.29 (dd, J 5.1 and 13.8

Hz, IH), 2.99 (dd, J 9.3 and 13.8 , IH), 1.41 (s,
9H). (S)-4-(2-( o <N

ert - But oxycar bonyl ) - %a}sﬁ- | t hi azol -4-yl)ethyl)
phenyl - sul fam c¢ aci d: THENMR (300} , D20 d 6.95 (s,

4H), 6.63 (s, IH), 2.94 (dd, JZl% and 4.8 Hz, |IH),
2.75 (dd, J =13.5 and 4.8 Hz, IH), 1.16 (s, 9H), 1.13
(S)- (2¢rsBugox(yzattionyl)-2-(5-phenylthiazol-2-yl)ethyl)-phenyl sulfamic acid: 'H

v GEYSTEESRIONY 450 RO MO Pt M
4H), 5.0pi(bs, 11923 .00-2.95-Fn 21y, 1. £H)s, 9/).46- 7. 35 (m 4H), 7.14
(s, 4H), 5.09 (bs, IH), 3.07-2.99 (m 2H), 1.43 (s,

9H) .

4-((S)-2-(fer/-Butoxycarbonyl) - \4(trifluororrethy
| ) phenyl ) t hi azol - 2- I})et I peny\_sfil fam ¢ acid: 1H
NVR (300 MHz, CDSOI);é\\'S/ d S, | H, 8,22-8.19 (m
1H),7.89 (s, IH, 68 (d Y Hz, 2H), 7.45 (d,

7=8.1 Hz, IH), 7.15 (s, 4H), 5.98%5.14 (m |H),
3.43-3.32 (m IH), 3.05 (dd, J=14.1, 9.6 Hz, I H), 1.42

(4s¢(SP) (zert-Butdkycdrbonyl)-2-(4- 3-Etriﬂuorometh l)phenPll)thiazol-Z- Dethyl)-

e/ - *- But oxygar bonyl am no) - 2- (5- phenyl t'hi'azol - 2-yl )et¥1y
phenyl|splfgmigggid:s (i NYHRA(380 MHza@Da@/R?:(@&@S A H)CBRRES. 19 (m, 1H),7.89 (s,
1H), 7.§5 V8 5.1 1) a1y U5 (D=8 T2 196; 7.45Ns, 4B)?8:1%:504 () 180), 3.43-3.32
(m, lH),I_C?.(’)S (dd, J=14.1, 9.6 Hz, 1H), 1.42 (s, 9H).

o
RV O/\AJ\N
HO/S\H HN: :O
(8)-4-(2-(tert-Butoxycarbonylamino)-2-(5-phenylthiazol-2-yl)ethyl)-phenyl sulfamic

acid: 'H NMR (300 MHz, CD;0D): § 7.98 (s, 1H), 7.94 (d, /=7.2 Hz, 2H), 7.46-7.35 (m, 4H),
7.14 (s, 4H), 5.09 (bs, 1H), 3.07-2.99 (m, 2H), 1.43 (s, 9H).

s
QP
Ho/S\H HN/\QO

(5)-{4-[2,2-Dimethyl-propionylamino)-2-(2-phenyl-thiazole-4-yl)ethyl |phenyl }-sulfamic
acid: 'HNMR (300 MHz, MeOH-ds) & 7.92-7.96 (m, 2H), 7.65 (d, J = 8.4 Hz, 1H), 7.45-7.49



7.14 (s, 4H), 5.09 (bs, IH), 3.07-2.99 (m 2H), 1.43
(s, 9H).

wO3)os{042362, 2- Di et hyl - propi onyl ami no) - 2- ( 2- phe RgTAISHI0a/D14822
ol e-4-yl)ethyl ] phenyl }-sulfam c acid: 1H NVR (300 MHz,
MeOHd4) d 7.92-7.96 (m 2H), 7.65 (d, J = 8.4 Hz,
IH), 7.45-7.49(m 3H), 7.18 (s, IH 7.08-7.15 (in,
4H), 5.34-5.41 (m IH), 3.26 (dd, J 14.1 and 6.0 Hz,
IH, 3.08 (dd, J = 13.8 and 9.0 Hz, IH), 1.47 (s, 9H).
("-4-(2- 0
er/ - But oxycar bonyl am do) - 2- (2 phenyl ) - 2- (4- phenyl t hi az
ol e-2-yl)ethyl)- phenyl sulfam c acid: 1H NVR (300 Mz,

S e T R

3.08 (daty = 3.8 3nd9IBHEMH), H)47 (38, 9H0).(dd, J = 4.5 and 15.0
I H), 3.04(dd,J9.6and 14.1 Hz, IH) 1.43 (s, 9H)
(S, 9)-2-(2-{2-[2-7?el"f- Butoxycarbonyl am no- 2- (4-sul foa

mequa@ytLB@thy&drbm}az@ido«ﬂ-z -(4-phenyl)-2- (4-pheny1th1azole-2-yl)ethyl)-

s AR A s A et e s o 1
7.46- 7(4§ (nJ '3'){337 478334 91180}[7%’7 1. 548‘&m§§ﬁ§@ i @183@&%}&?;@%’?& J=45

and 151) 1112, 1(@), 3914) (dd( &j=-9-6 and Mflcbkz; -1H)[ DABI(s,-YFDeny! -
Htetrazol - 5-sul fonyl ) et hyl] -
1H 1l 4-t hi azol - 2-yl }-2-(4-
sul f am no- phenyl ) -et hyl ] - car o:- N \d tert-butyl

ester: 1H NI\/R(SOO - 75 (m 2H)
7.62-7.69 (m 2H) M. 4 WP) . (N8 5H),
5.25 (m |H, 4.59- M3(m . 721 (m 1H),
3.33-3.44 (m 4H), 284290‘(\1T/(IH) 1.33 (s, 9H).
4-((S)-

2(S(S)€£I-(2 @nt[wyﬂaxhemydaam@m)mao(m@( id]fdanhﬁdsp}?cnyl)mm]aﬁazol 4-
yl}ace% ! )3et o ng ?Qﬁg}ﬂc Ja.ségil %gtwyfgsatg]‘lz d’H NME: (%G,Cg gd%gas 1\(1¢ﬁ)H -ds) 5 6.85-

7 |
6.94 (nZhB%) % G (sgﬁd) 4]l_|af34(s81H§ 405414 58 (h') 1H3 31598 34%3 39 (s, 2H), 2.80-2.97

(m, 1H34ﬁ4~12 789(%}&) 1113 (s, QH)42 (s 8H) 1 32 (s,
I'H). (S)-4-(2-(Benzo[d]thiazol -2-yl am no)-2-(fert-butox
ycar bonyl ) et hyl ) phenyl sul fam ¢ aci d:
(8)-[1-{1-Ox0-4-[2-(1-phenyl- 1 H-tetrazol-5-sulfonyl)ethyl]-1H- 1A*-thiazol- 2-y1}-2-(4-

sulfamino-phenyl)-ethyl]-carbamic acid zers-butyl ester: '"H NMR (300 MHz, MeOH-ds)
& 7.22-7.75 (m, 2H), 7.62-7.69 (m, 2H), 7.55 (s, 1H), 7.10-7.20 (m, 5H), 5.25 (m, 1H), 4.27-
4.36 (m, 1H), 4.11-4.21 (m, 1H), 3.33-3.44 (m, 4H), 2.84-2.90 (m, 1H), 1.33 (s, 9H).

ase,
@ (Y
HO’S\H HN\]/O
oj;
4-((S)- 2-(tert-Butoxycarbonylamino)—z-(4-(thiophen-3-y])thiézol-Z-yl)ethyl)phenyl
sulfamic acid: 'H NMR (300 MHz, CD3;0D): 6 7.84 (dd,.J=3.0, 1.5 Hz, 1H), 7.57;7.55 (m,

2H), 7.47 (dd, J=4.8, 3.0 Hz, 1H), 7.15(s, 4H), 5.15-5.10 (m, 1H), 3.39-3.34 (m, 1H), 3.01 (dd,
J=14.1,9.6 Hz, 1H), 1.42 (s, 8H), 1.32 (s, 1H).



1H NWR (CD3OD) d 7.86-7.82 (m 2H), 7.42 (t, 2H, J-7.1
Hz), 7.33 (t, IH J=8.2 Hz), 7.02 (s, 4H), 5.10-5.05
wOmmpostos692. 99-2.91 (m 2H), 1.29 (s, 9H). (- 2€(/A52007/014822
er - But oxycar bonyl am n
)-2-(2-nethyl thiazol -4-yl)-phenyl sulfam c acid 1H NWVR
(300 MHz, D20 d 6.99-7.002(m 4H), 6.82 (s, IH, 2.26
(dd, J = 13.8 and 7.2 Hz, IH), 2.76 (dd, J = 13.8 and
7.2 Hz, IH), 2.48 (s, 3H), 1.17 (s, 9H). Regul ation of
HPTP-b provides a neans for Kgdul ating the activity of
angi opoi etin receptor-type tyrosine kinase Tie-2, and
t hereby nedi ate di sease states wherei n angi ogenesis is
i mproperly regul ated by the human bgs The conpounds
of the present disclosure serve a ans for
provi di ng regul ati on of angiog i 6. As such the
present disclosure add&ARsq seMeral . unnet nedi ca
needs, inter alia; 1o Prgund nd"vgfipositions effective

as hunan protein tyrosine phosphat beta (HPTP- b)
i nhi bi tors; and thereby provi de a ans for regulating
SRRl S Ahito) LTS AGENTEh b ppramic aie

'H NM;R @Eu@m §r7o&6—ﬁ982)m,sziﬂi)aﬁa§2e(t [, =7 HRE), 17)33 (0hi 1) R=8r25Hz), 7.02 (s,
r Qv n gul ating
4H), Sgﬁgﬁ Ec))ggn’e& %%%’%ggl(gb?g@’r f‘zégﬁ " Provi di ng

conp05|t|ons effective human protein tyrosine
P bet a ( HPTP- h|b|t and_t by
IS RIR a2 RuaRerienagineher gndinRbGerietoy slimmgisifamic acia
'H NMR ssvnctqﬂzv\mo Bras FNGIDIENEHITE 61 @em?QSﬁéi(ddF% 13.8 and 7.2 Hz,
pur pose gresent di sclosure theé ferm "regula
1H), 2{7¢ (é@ﬂﬂéé 8a?§1d|% Hizs THY. e Gu 3t ilﬁffaﬁﬁ)rream ngs. .
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is not limted to,
Regulation of HPTP-B provides a means for modulating the activity of angiopoietin

receptor-type tyrosine kinase Tie-2, and thereby mediate disease states wherein angiogenesis is

improperly regulated by the human body. The compounds of the present disclosure serve as a

means for providing regulation of angiogenesis. As such the present disclosure addresses

several unmet medical needs, inter alia;

1) Providing compositions effective as human protein tyrosine phosphatase beta (HPTP-B)
inhibitors; and thereby provide a means for regulating angiogenesis in a disorder wherein

angiogenesis is elevated;

2) Providing compositions effective as human protein tyrosine phosphatase beta (HPTP-p)

inhibitors; and thereby provide a means for regulating angiogenesis in a disorder; and

3) Providing compositions effective human protein tyrosine phosphatase beta (HPTP-p)
inhibitors; and thereby provide a means for regulating angiogenesis in a disorder wherein

angiogenesis is decreased.

For purposes of the present disclosure the term “regulate” is defined as in its accepted
dictionary meanings. Thus, the meaning of the term “regulate” includes, but is not limited to,
up-regulate or down-regulate, to fix, to bring order or uniformity, to govern, or to direct by
various means. In one aspect, an antibody may be used in a method for the treatment of an

“angiogenesis elevated disorder” or “angiogenesis reduced disorder”. As used herein, an
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by the present disclosure are herein described bel ow
3. AlrRMdgioEeobSs is part of the biochemical or cellular cascade that results in the disease

or disorder. In this respect, regulation of angiogenesis may interrupt the cascade, and
may control the disease. Non-limiting examples of angiogenesis regulated disorders that

may be treated by the present disclosure are herein described below.

FORMULATIONS

The present disclosure also relates to compositions or formulations which comprise the
Kv1.5 potassium channel inhibitors according to the present disclosure. In general, the
compositions of the present disclosure comprise:

a) an effective amount of one or more phenylsufamic acids and salts thereof
according to the present disclosure which are effective as humén protein tyrosine
phosphatase beta (HPTP-B) inhibitors; and

b) one or more excipients.

For the purposes of the present disclosure_ the term “excipient” and' “carrier” are used
interchangeably throughout the description of the present disclosure and said terms are defined
herein as, “ingredients which are used in the practice of formulating a safe and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a

safe, stable, and functional pharmaceutical, serving not only as part of the overall vehicle for
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b) one or more excipients.

A further embodiment according to the present disclosure relates to the following
compositions:

a) from about 0.1 mg to about 10 mg of one or more phenylsulfamic acids according

to the present disclosure; and

b) one or more excipients.

The term “effective amount” as used herein means “an amount of one or more
phenylsulfamic acids, 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 appreciated that the dosage regime may be altered to provide optimum therapeutic
response. Thus, it is not possible to specify an exact "effective amount." 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 the present

disclosure can be administered as frequently as necessary to achieve a therapeutic amount.

METHOD OF USE
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histoplasmosis, Best's disease, myopia, optic pits, Stargardt's disease, pars planitis, chronic
retinal detachment, hyperviscosity syndrome, toxoplasmosis, trauma and post-laser

complications, diseases associated with rubeosis, and proliferative vitreoretinopathy.

Another example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject, wherein the angiogenesis regulated disorder is an
angiogenesis elevated disorder, and said disorder is chosen from inflammatory bowel diseases
such as Crohn's disease and ulcerative colitis, psoriasts, sarcoidosis, rheumatoid arthritis,
hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid or
blood borne tumors and acquired immune deficiency syndrome.

A further example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject wherein the angiogenesis regulated disorder is an
angiogenesis reduced disorder and chosen from skeletal muscle and myocardial ischemia,
stroke, coronary artery disease, peripheral vascular disease, coronary artery disease.

A yet further example of the disclosed methods includes a method of vascularizing
ischemic tissue. Asused herein, “ischemic tissue,” means tissue that is deprived of adequate
blood flow. Examples of ischemic tissue include, but are not limited to, tissue that lack adequate
blood supply resulting from myocardial and cerebral infarctions, mesenteric or limb ischemia, or
the result of a vascular occlusion or stenosis. In one example, the interruption of the supply of
oxygenated blood may be caused by a vascular occlusion. Such vascular occlusion may be
caused by arteriosclerosis, trauma, surgical procedures, disease, and/or other etiologies. Also

included within the methods of treatment of the present disclosure is the treatment of skeletal
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A yet still further example of the disclosed methods includes a method of promoting

tissue repair characterized by enhanced tissue growth during the process of tissue engineering.
As used herein, "tissue engineering" is deﬁned as the creation, design, and fabrication of
biological prosthetic devices, in combination with synthetic or natural materials, for the
augmentation or replacement of body tissues and organs. Thus, the present methods may be
used to augment the design and growth of human tissues outside the body for later implantation
in the repair or replacement of diseased tissues. For example, antibodies may be useful in
promoting the growth of skin graft replacements that are used as a therapy in the treatment of

burns.

Other examples of the tissue engineering example of the disclosed methods includes in
cell-containing or cell-free devices that induce the regeneration of functional human tissues
when imblanted at a site that requires regeneration. As disdussed herein, biomaterial;guided
tissue regeneration may be used to promote bone re-growth in, for example, periodontal disease.
Thus, antibodies may be used to promote the growth of reconstituted tissues assembled into

three-dimensional configurations at the site of a wound or other tissue in need of such repair.
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the angiogenesis regulated disorder is an angiogenesis elevated disorder.

Medicaments for the treatment an angiogenesis regulated disorder in a subject, wherein
the angiogenesis regulated disorder is an angiogenesis elevated disorder chosen from Crohn's
disease and ulcerative colitis, psoriasis, sarcoidosis, rheumatoid arthritis, hemangiomas, Osler-
Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid or blood borne tumors and
acquired immune deficiency syndrome. '

Medicaments useful for the purposes of tissue engineering thereby inducing enhanced
tissue growth.

Medicaments for the treatment an angiogenesis regulated disorder in a subject, wherein
the angiogenesis regulated dlsorder is an angiogenesis reduced disorder.

PROCEDURES
Screening Assays using in vitro and in vivo models of angiogenesis

Antibodies of the disclosure may be screened in angiogenesis assays that are known in

the art. Such assays include i vitro assays that measure surrogates of blood vessel growth in
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angiopoietin 1) and new blood vessel growth is measured by direct observation or by measuring
a surrogate marker such as hemoglobin content or a fluorescent indicator. Non-limiting
examples of in vitro angiogenesis assays include but are not limited to chick chorioallantoic
membrane assay, the corneal angiogenesis assay, and the Matrigel® plug assay.

3. Procedures for Determining Vascularization of Ischemic Tissue.

Standard routine techniques are available to determine if a tissue is at risk of suffering
ischemic damage from undesirable vascular occlusion. For example, in myocardial disease
these methods include a variety of imaging techniques (e.g., radiotracer methodologies, x-ray,
and MRI) and physiological tests. Therefore, induction of angiogenesis as an effective means of
preventing or attenuating ischemia in tissues affected by or at risk of being affected by a

vascular occlusion can be readily determined.

A person skilled in the art of using standard techniques may measure the vascularization
of tissue. Non-limiting examples of measuring vasculanzatlon ina subject include SPECT
(single photon emission computed tomography); PET (positron emission tomography); MRI
(magnetic resonance imaging); and combination thereof, by measuring blood flow to tissue
before and after treatment. Angiography may be used as an assessment of macroscopic

vascularity. Histologic evaluation may be used to quantify vascularity at the small vessel level.
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di scl osure also relates to the use of the di ed
phenylsulfaniccgghgﬁngccording to the prese%?ﬁﬁ&ﬁ PIPIB
di scl osure in the manufacture of a nmedi canmel@so M UBEE0 pM
in effecting tissue repair jn the context of guided
~tissue regeneration (Gl rocedures. The discl osed
compounds Qap | g I A the manufacture of one or
nor e nedi&@=1 ' LPmting exanpl es of these
medi canents dare: Mediclaneqts for the treat eo00137
angi ogenesi s regul at ed ﬂ‘gnwkﬂ in a subject, wher ei 722
t he angi ogenesi s regul at®d di sorder is an angi ogenesi s
(5)- @LRY@LBthythos IRk 1)- MeshcngImat faniab)dtipa]-L r eat nent an
-angi ogenesi s requl ated disorder in a subject, wherein
the angi ogeeeysplgynicackl di sorder is an angi ogenesis

el evat ed di sorder c nArom Crohn's
=N
QP
- ~Sw HN.__.O
HO Hj

P |

{ B O o 0.004 7.12

4-{(8)-2-[(R)-2-(tert-butoxycarbonyl)-3-phenylpropanamido}-2-

(4-ethylthiazol-2-yl)ethyl } phenylsulfamic acid

-/S._/

=N
v (X0
L gl S

- \H/O\f—d}"

0 CH 0.031 7.05

{1-[1-(5-Ethylthiazol-2-y1)-(S)-2-(4-sulfoaminophenyl)ethyl-
carbamoyl]-(S)-2-phenylethyl }methyl carbamic acid tert-butyl

ester



di sease and ul cerative colitis, psoriasis,

sarcoi dosis, rheumatoid arthritis, hemangi omas, Gsler-
woebwrooendu di sease, or hereditary henorrhagi 8CT/US2007/014822

tel angi ectasia, solid or blood borne tunors and

acqui red i mmune deficiency syndronme. Medi canents

useful for the purposes of tissue engineering thereby

i nduci ng enhanced tissue growh. Medicanments for the

treatment an angi ogenesi s regul ated di sorder in a

subj ect, wherein the angiogeﬂg3|s regul at ed di sorder

i s an angi ogenesi s reduced disorder. PROCEDURES

Screening Assays using in vitro and in vivo nodel s of

angi ogenesi s Antrbodies af \ t he di scl osure may be

screened |n angi ogefe says that are known in the

art. Su c’Ude n vitro assays that neasure

surrogg&es I ssel gromﬁh incultured cells or

formation Bf vascul r Biregiciages fromtissue explants

and in vivo assayg that [medsie bl ood vessel grow h 0.754

directly or indizgglly CauéPbach, R, et al.<62008). -

Cin Chem 49, 32 » Vailhe,B., et al. (2001). Lab

I nves wed439-452) . 1. vitro nodel s of

angi og)]e'iéﬁ?ﬁﬁéﬁll%120\1/%{3?}:;?%%&{'3 which are suitable
sulfobmiinaphenyNetheagbanrgtit(SH2sHenglettey papthgy cul t ur ed

endothellag cells, or é S 8% expl ants and measure the

ef fect ofaTByRHt 1Y fer-oy ®hic" cell responses or on
the formation of bIoFizg%giblary i ke structures.
Non-limting ex 5 HF itro angi ogenesi s assays
i ncl ude g lijmted to endothelial cel

m grati se a@d %@ng;ﬁcaplllary tube formation,
endot hel i al sprouti ytic ring explant assay
and the chick aort rch aséay <5x10° 0.905

4-{(S)-2-(S)-2-(tert-Butoxycarbonylamino)-3-
phenylpropanam1do-2 -(2-phenylthiazol-4-yl)} phenylsulfamic

acid

/>_/
ﬁf

4-{(S)-2-(4-Ethylthiazol-2-y1)-2-[(S5)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl } phenylsulfamic acid

\\//
/S\ /@/\ri\

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-
(thiazol-2-yl)ethyl} phenylsulfamic acid

0.000162 0.49

0.006 1.02



2. In vivo nodels of angi ogenesis The in vivo agents
or anti bodi es which are suitable for use in the
wonrems@azsedi scl osure are adm ni stered | ocal |y oPCT/US2007/014822
systemcally in the presence or absence of growth
factors (i.e. VEGF or angiopoietin 1) and new bl ood
vessel growh is neasured by direct observation or by
nmeasuri ng a surrogate nmarker such as henogl obin
content or a fluorescent indicator. Non-limting
exanpl es of in vitro angi ogengsis assays include but
are not limted to chick chorioallantoic nenbrane
assay, the corneal angi ogenesis assay, and the
Matrigel (r) plug assay . Procedures for Determ ning

Vascul ari zation of lschemT Tissue. Standard routine
t echni ques @&ge ﬂgﬁ Ié:le to determne if a tissue is
at risk oﬁméﬁﬁ e ng"I"y¢hen ¢ danage from undesirabl e

vascul ar occlusion. F gempl e, in nyocardi gl ﬁ'sea8848

these nethods includegla yariety of imaging tec gues
(e.g., radiotracer odol ogi es, x-ray, and MRI) and
physi ol ogi cal tests. erefore, induction of

4- {(S;anqmgzamtrﬁmgsara@n}qj-ﬁqﬂfehy@rcr&aaﬁldzﬁ deventing or
attenuating isc in tissues affected by or at risk
of ‘E‘éﬁhﬂb‘h’éF?le%Tye)ﬁtW}I&‘e(}h'é@lﬁ?“aW 8tk usi on can be
readily determ ned. A son skilled in the art of
usi ng standar d _tgchni g&g’s neasure the

vascul ari z3¢ o | ssye Non-1imiting exanpl es of
measur i ngivagicul™ari zatffon in a subject include SPECT
(si ngl e photon en1ss' put ed t onogr aphy) g oBET 1.03
(positron em ssion -mraphy) MRl (nmagneti ¢ '
resonance i magi ng); d conbi nation thereof, by
nmeasuring blood flowto tissue before and after

4- {(S'I-2dé.f)rﬁsfﬁ/lcthmg¢angmmm}+9 pimyylbeopaafﬂduhﬂ 2a-assessment of

macr osc tal o JC eval uati on may be

use%m%ﬁ]% ?‘P’(} \Ilf‘gg}@h%%’fl ?f’ e small vessel

| evel . These and other ues are discussed in
doga

Si nons, et aL als in coronary

\\//
PN

HO E

OCH,

0.0002 0.708

4-{(S)-2-(4-tert-Butylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl}phenylsulfamic acid

oy

4- {(S) -2-(4- Cyclopropylthlazol 2-y)-2-[(S)-2- (methoxy-
carbonyl) 3-phenylpropanamldo]ethyl}phenylsulfamlc a01d

0.00001 0.3



angi ogenesis,"” Circulation, 102, 73-86 (2000). The

following are non-limting exanples of HPTPb (1 C50 nmV)
wanwsPIeB (I C50 mMV) activity is |listed herei nPOgIUSZOO7M14822

Table VII1. TABLE VIII HPTPb PTPI B Conpound | C50 mM

| C50 nM

(-S)-{4-[2-(4-Ethylthiazol-2-yl)-2-(phenyl acetyl am no)

ethyl]- phenyl}sulfamc acid 4-{(-S)-2-[(/?)-2-(/er

- but oxycar bonyl ) - 3- phenyl pr opanam do] - 2-

(4-ethylthiazol-2-yl)ethyl }phenylsulfamc acid

{1-[1-(5-Ethylthiazol-2-yl) -%)djS) - 2- (4-sul f oam nor henyl

) et hyl car banoyl ]-(- S)-2-phenyl et hyl } net hyl carbam c

acid tert-butyl

ester{ 1| 1- (5- pheny %@-W ) - 0S>2- ( 4-

sul f oam nsphe tarb yl]1-(5)-2- phenyl et hyl } net
hyl car}% i ester

4-{(9S) (S¥2 (ter-B o ,(;,arbonyl am no) - 3-

phenyl pr opanani do- 2f( 2f pheny! t hi azol - 4-yI ) } pgpyt sul fla78

mc acid
4-{(S)-2-(4-Ethylt zol -2-yl)-2-[(S)-2-(nmet hoxycar bon

4- {(S)-%l-()4_-8§fclohexylthiazol-2-yl)-2-[(S)-Z-(methoxycarbonyl)-
3-phenyl-propanamido]ethyl} phenylsulfamic acid

OCHy 0.001 0.31

4-{(S)-2-(4,5-Dimethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-
3-phenyl-propanamido]ethyl} phenylsulfamic acid

A
=N
WP Q”DN) ;

OCH

Ho”" N
0.0001 1.12

4-{(S)-2-(4-Ethyl-5-methylthiazol-2-y1)-2-[(S)-2-(methoxy-
carbonyl)-3-phenyl-propanamido]ethyl } phenylsulfamic acid

/>_\
ooy

4-{(8)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[4-
(2,2,2-trifluoroethyl)thiazol-2-yl]ethyl } phenylsulfamic acid

0.0003 1.63



phenyl propanam do] et hyl } phenyl sul fam c acid 4-

{(-9)-2-[(S)-2-(Methoxycar bonyl) - 3- phenyl propanam do] -
wa-20stonzsmz ol - 2-yl ) et hyl } phenyl sul fam c PCT/US2007/014822

acid-{(S)-2-[()-2-(Methoxycarbonyl) - 3-phenyl propanani d

0] -2-(4- nmethylthiazol-2-yl)ethyl }phenylsulfamc acid

-{(5"-2-[(5)-2- (Mt hoxycar bonyl ) - 3- phenyl pr opanai ni do]

-2-(4- propylthiazol-2-yl)ethyl}phenyl sul fam c acid

-{(5)-2-(4-rert-Butylthiazol-2-yl)-2-[(

1S) - 2- (et hoxycar bonyl ) - 3- 8

phenyl propanam do] et hyl }pheny‘ sul fam c acid

4-{(5>2- (4-Cycl opropyl thiazol -2-yl)-2-[(S)-2-(methoxyc

arbonyty- S-phenyl propanani doJet hyl Jphenyl sul farnic

aci d-{(5)-2-(4-Cycl ohe hi azol -2-yl)-2-[(S)-2-(netho

xycar bonycb\\s)/o 3- i eI -O?Sr opafian do] et hyl } phenyl sul fani ¢

acid Ho” o™

-{(5)-2-(4, g-Di met h joaxz, 0l - 2-yl )-2-[(5)-2-%t hoxyca

I

rbonyl ) - 3-phenyl - pf opfnami do] et hyl } phenyl s@ fc = 012
acid
4-{(S)-2-(4-Ethyl- thylthiazol-2-yl)-2-[(S)-2-(neth

HOPEETM b caanylphonmepamamidp} 204
(3,3 3fttifpopr¢B)tRiagdie2 yblethyiphenylsyl{@niskeetd/ | pr opanani do] -

2-[ 4-
(2,2,2-trifluorgethyl /}T’Ag&l -2-yl ] et hyl } phenyl sul fam
c O\//O 3
aci d- { ( 52§ (6% 2-T'n
do)-2-[4- (3,3,3-tri
et hyl } phenyl sul fam Jc
-{(9)-2-[(,9S)-2<me kycar bonyl ) - 3- phenyl pr opanam do] -
2-[4- (methoxyneth t hi azol - 2-yl ] et hyl } phenyl sul fam c

4-{(SPE{@)-2-(Methoxycarb onyl)-3-phenylpropanamido]-2-[4-

(methoxymethyl)thiazol-2-yl]ethyl } phenylsulfamic acid

Ny

=N 0—C;H;
QL0
~S< HN.__0

HO™
OCH,

hoxycar bonyl ) - 3- phenyl pr opanam

Qgpr opyl ) thi azol - 2-}5!&)1 0.64

0.0002 0.07

(o]

4-{(S)-2-(4-(Ethoxycarbonyl)thiazol-2-yl)-2-[(5)-2-(methoxy-
carbonyl)-3-phenylpropanamido]ethyl } phenylsulfamic acid

N

=N

0\\5//0 HN.__:0
HO/ -~

N 0.0003 0.81

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(5-
phenylthiazol-2-yl)ethyl } phenylsulfamic acid



4-{(50-2-(4-(Ethoxycarbonyl)thiazol-2-yl)-2-[(5)-2-(ne
t hoxycar bonyl ) -
wa@-2pis@mazdepr opanani do] et hyl } phenyl sul f am ¢ aci dPCT/US2007/014822
-{(5)-2-[(5)-2- (Mt hoxycarbonyl) - 3- phenyl pr opanam do] -
2- (5- phenyl thiazol -2-yl)ethyl}phenyl sul fam c
acid4-{(S)-2-(4-Ethyl-5-phenylthiazol-2-yl)-2-[(S)-2-(
nmet hoxycar bonyl ) -
3- phenyl - propanani do] et hyl } phenyl sul fam ¢ aci d
-{(5)-2-[(5)-2- (Mt hoxycarb | ) - 3- phenyl propanam do] -
2- (4- phenylthiazol -2-yl)ethyl}phenylsulfamc acid
-{(S)-2-[(,S)-2-(Methoxycarbonyl) - 3- phenyl propanani do]
-2-T4-

(t hi ophen-2-yl)thiazol -
-{(5)-2-[(5)-2- (Mt hoxy
2-[4- (thiophen-3-yl )t
aci d4-{(5) - 2 (5,4- D hys

| ] et hyl } phenyl sul fam c acid

bonyl ) - 3- phenyl pr opanam do] -
-2-yl ] ethyl }phenyl sul fam c
/ -cycl openta[rf]thiazol-2-

yl)-2-1(5) % ky- garbonyl) - 3- phenyl propanani do]

et hyl Jphemyl égy A1 d 4- 0.39
{(5)-2-[(5)-2- ( Vet hoyyoardsnyl ) - 3- phenyl pr opaRkd do - 2

- (4,5,6, 7-tetrahydrgsbenzo]

r]thi azol - 2-yl) et hy(3 dhenyl sul fani ¢ aci d
4-{(-S)-2-[4-(5-Chl orot hi ophen-2-yl)thiazol-2-yl]-2-[(

4-{{8)-22(4-Ethyl-5-phenylthiazol-2-yl)-2-[(S)-2-(methoxy-
carb%g}ﬁlﬁ-g %S{ -ggop%ngmldo?etﬁ%pﬁéno al a%g gll%t hyl '} phenyl - sul

{(5)-2-[(5)-2-(Etho I) 3- phenyl rropanam do] - 2
-(4-et hyIthl W hW henylsulfam c acid

\\//

N

I <ox10°% 0.597
4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(4-
phenylthiazol-2-yl)ethyl} phenylsulfamic acid
s
<
b4 i

HO ﬁ

0.99

1 <5x10°

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-{4-
(thiophen-2-yl)thiazol-2-yl]ethyl} phenylsulfamic acid

G
N o
YSope
HO u oon

3

4-{(:S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[4-
(thiophen-3-yl)thiazol-2-yl]ethyl} phenylsulfamic acid

0.00009 0.44



{(5)-2-1(.S)-2-(Methoxycarbonyl) - 3- phenyl propanam do] -
wa-20@/o00zt6hyl t hi azol -4-yl) et hyljphenyl sul f am cPatiud2007/014822
-{(5)-2-[(5)-2- (Mt hoxycarbonyl) - 3- phenyl pr opanam do] -
2-(2- nethylthiazol-4-yl)ethyl }phenylsulfamc acid
4-{(5)-2-(2-Cyclorropyl thiazol-4-yl)-2-[(5)-2-(nethoxy
car bonyl ) - 3-phenyl propanam do] et hyl } phenyl sul fam c
acid 4- {(9)-2-
{2-[(4-Ch|orophenylsulfonylkgethyl]thiazol-4-y|} -2-
[(S)-2-(nmet hoxy-carbonyl) - 3-
phenyl propanan do] et hyl } phenyl sul fam c
acid4-{(S)-2-[2-(fer-Butylsul fonyl nethyl)tliia2
ql -4-yl']-2-1(9)-2- /g/ﬁ\

(met hoxycar bonyl) - 3: pRlepy! pr opanam do]
ethyI}phen%MSuﬁiﬁ iclacid
-{(5)-2-[4£§*H’- et HO %arbonyl)-B-phenyIpropionanido]

-2-(2- phenylthiazol ypFiet hyl } phenyl sul fam c acid
4-{(5)-2-1("S)-2-(Meghogycar bonyl ) - 3- phenyl my.opanani 0d 8
o] - 2-[ 2-

(t hi ophen-2-yl )t hi a¥et-4-yl ] et hyl } phenyl sul fani ¢ acid
4-{(5"§lzg§,%)bﬁfyh?c-@1‘-%@&tdﬁ&p}ﬂaﬁmﬁm@[(lsj-azo| 4-yl]1-2-[(5

(methoxyearherybal-pberplyropaparaidplethyd peheam sy @ity | 1 phenyl sul f
am ¢ acid- {(5)-2Zfd 5) - 2- (Met hoxycar bonyl) -3 ‘
- phenyl propanam do] - 2- [ 2-
(3- et hyl t hi ophen-2-yl )t zol - 4-yl ] et hyl

} phenyl sul fatnic acid '4;:?
4-{[("8)-2@(3-®4HT;3}1 )thiazol-4-yl]-2-[(5)-2-(meth
oxycarbon%l,‘.‘)i’i-H HN._0

OCH;

0 0.0004 0.089

4-{(8)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido}-2-
(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)ethyl} phenylsulfamic

acid

3
=N
o0
S, HN._ O
HOT TN
OCH;

o <5X]0-8 0.37

4-{(S)-2-[4-(5-Chlorothiophen-2-yl)thiazol-2-yl}-2-[(S)-2-
(methoxycarbonyl)-3-phenylpropanamido]ethyl} phenyl-sulfamic

acid

/y\
=N
Y ,Q/T‘mj\b

HO™ TN
OC;zHs 0.00014 0.68
0

4-{(S)-2-[(S)-2-(Ethoxycarbonyl)-3-phenylpropanamido]-2-(4-



3- phenyl pr opanam do] et hyl } phenyl sul fam c aci d
-{(-9)-2-[(5)-2-(Methoxycarbonyl) - 3-phenyl pr opanam do]

WO 2e(820236pyr azi n- 2-yl )t hi azol - 4-yl ] et hyl } phenyPsuiluS20977/014822
acid
4-1(5)-2-((5)-2-Acet am do- 3- phenyl propanam do) - 2- ( 4-
et hyl t hi azol - 2-yl ) et hyl ] phenyl sul fam ¢
aci d4-[(5>2-((-5)-2-Acet am do- 3- phenyl propanam do) - 2- (
4-/ertbutyl thiazol- 2-yl)ethyl]phenylsulfamc acid
4-{(5)-2-((5)-2-Acetan1do-ngpenylpropananido)-z-[4-
(t hi ophen-3-yl)thiazol -2-yl]ethyl}phenyl sul fam c acid
-{(S)-2-[(S>2-(ter”Butoxycarbonyl) - 3-met hyl but anani do]
-2-(4- ethylthiazal-2-vyl hyl } .ghenyl sul fam c aci d
( 5)@Wl{@@{%:%¥1§?tﬁylé8€ﬁ%’&%§faﬂﬁﬁ%?‘5ac et ani do] - 2- (4- et hyl
thiazol-2- yl)ethyl}p | sul fam c acid
(5) - 4-{2- (4- Et hyl t higZe|~ 2yl ) - 2-[ 2- (et hoxycar bonyl ) a
cet am do] ef¥|
{(5) - 2- ((AscEt I 0T
[)-3- nethyl butanam
-{(5>2-[("-2-(ter/-

-yl)-2-[(-5)-2-(net hoxycar bony

@tshyl  } phenyl sul f am cid
to ycarbonyl)-4-methy|3’16‘@(0nam'c}oo1

]-2- (4-ethylthiaz -yl )ethyl }phenylsulfamc acid
4- {(5)-2-(4-Ethylthtazol -2-yl)-2-
4-{(SH2AF(S)-2AMethdAyexspoayh) Fyhdnylpropanamido]-2-(2-

e (S AA SRR BIR R °0) S, 200 et hoxycar
[Cy—

bonyl ) -

N
i : ocH, .
0.001 1.16
5 .
4-{(8)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-(2-
methylthiazol-4-yl)ethyl } phenylsulfamic acid

S
(<
(o]
S o

b
0.0002 1.35

4-{(8)-2-(2-Cyclopropylthiazol-4-yl)-2-[(S)-2-(methoxy-
carbonyl)-3-phenylpropanamido]ethyl } phenylsulfamic acid

l N/ Cl
(i\\sll\o HN O © g
HO
OCH,
o 0.00008 2.54

4-{(8)-2-{2-[(4-Chlorophenylsulfonyl)methyl]thiazol-4-yl}-2-
[(S)-2-(methoxy-carbonyl)-3-
phenylpropanamido]ethyl} phenylsulfamic acid



acet am do] - 3- phenyl pr opanar ai do} et hyl ) phenyl sul fam c

acid - {(9)-2-[(
w-2008(ovtshoxycar bonyl ) - 4-t net hyl pent anam do] - 2PL2ASL(7/014822

phen-2-yl)thiazol -4-yl]ethyl}phenyl sulfamc acid

(5)-4-{2-[2-("erf-Butoxycarbonyl)acetam do] - 2- (4-et hyl

t hi azol -2- yl)ethyl}-phenyl sul fam c acid

[1-(5)-(Phenyl thiazol -2-yl)-2-(4-s

ul f oam nophenyl )ethyl]- carbamc acid tert-butyl ester

(5)-4-(2-(4-Methylthiazol -2- gg) 2- pi val am doet hyl ) phen

ylsul famc acid

("-4-(2-(4-Ethylthiazol -2-yl)-2-pival am doet hyl ) phenyl

-sulfamc acid "S;

-4-{2-[ 4- (hydr oxynet yD%ﬁprgﬁ?I 2-yl]-2-

plvalan1dpei N gy

aci df S>4 s ar Bonyl )t hi azol -2-yl ] - 2-

plvalan1goe hyl }phe famc acid (S

-4-(2-(4-Phenyl thi -2-yl) -2~

pi val am doet hyl ) p 1%ul fanic acid 0.002 1.21

4-((S)-2-(4-(3-Me phenyl)thlazol 2-yl)-2-

(S ?Z?mﬁ’ﬁﬁy?élié’nmﬁﬂé%x@ AR 21 -2
(methmmfmy@oaphwglm@audmﬂu] e‘tlam phenyistilfamic
(_7)-4-(2-(4-Benz¥£ahiazoI-2-yI)-2-

S
(<
o, 0
4 HN o]
OCH
o

X
HO™ TN
7x107 0.508

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropionamido]-2-(2-
phenylthiazole—4-y1)ethyl}phenylsulfamic acid

l
)ﬁ '
OCH,
5x1078 0.604

4-{(S)-2-[(:S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[ 2-
(thiophen-2-yl)thiazol-4-yl]ethyl }phenylsulfamic acid

ﬂ
,\\s’{’
OCH,
<s5x10% 095

4-{(S)-2-[2- (3-Chloroth10phen—2 -yDthiazol-4-yl]-2- [(S)-2-
(methoxycarbonyl)-3-phenylpropanamido]ethyl} phenylsulfamic

5

acid



pi val am doet hyl ) phenyl sul fam c
acid(S)-4-(2-(4-(3-Methoxybenzyl)thiazol -2-yl)-2-
woizvaloardegoet hyl ) phenyl sul fam ¢ aci d PCT/US2007/014822
-((S)-2-(4-(2, 3-Di hydrobenzo[ b] [I, 4] di oxi n-6-yl )thiazo
| -2-yl)-2- pival am doet hyl ) phenyl sul fam ¢ aci d
(S)-4-(2-(5-Met hyl -4-phenyl t hiazol -2-yl)-2-
pi val am doet hyl ) phenyl sul fam ¢ acid (S)-4-
(2-(4-(Bi phen-4-yl)thiazol -2-yl)-2-
pi val am doet hyl ) phenyl sul fanm,¢c aci d
(S)-4-(2-ter”But oxycarbonyl ani no) - 2- (2- et hyl t hi azol -4
- yl)ethyl)phenyl sul famc acid (S)-4-(2-(rer
- But oxycar bonyl am no) - 2- (4-propyl t hi azol - 2-
yl ) et hyl ) phenyl sulfa
aci d(S) - 4 3- ( oXycafbonyl am no) - 2-(4-ter-butylt
hiazol-Zhgyt% | )phgayl sulfamc acid (S)-4-(2-(te
V- But oxycar bonyl am ngl - Zsdu4-
(met hoxymet hyl ) t hi ajol J2-yl) et hyl ) - phenyl suskagic  1.09
acid (_S)-4-(2-(te foxycar bonyl ani no) - 2- (4-
(hydr oxymet hyl ) t hi -2-yl)ethyl)phenyl sul fam c acid

RO ST BEHPIBRERT LG PR acta

(3-mdthyitifiopHent 2-81)thiazol-4-ylJethyl } phenylsulfamic acid

- But oxycar bonyl ) - 2- (4- (;2- (- et hoxy- 2- oxoyet hyl
Wan
_S< HN O
HO E
E\:rm"’ 0.0004
o

4-{[(S)-2-(2-(Furan-2-yl)thiazol-4-y1]-2-[(S)-2-(methoxy-
carbonyl)-3-phenylpropanamido]ethyl} phenylsulfamic acid

s F———
(<)
0\ /0 N N
X HN. O
HO E’
O

OCH;

0.003 0.295

4-{(5)-2-[(S)-2-(Methoxycarbonyl)-3-phenylpropanamido]-2-[2-
(pyrazin-2-yl)thiazol-4-yl]ethyl} phenylsulfamic acid
o
N
X o
i

HN
F CH, 0.001 1.97

4-[(S)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-(4-
ethylthiazol-2-yl)ethyl]phenylsulfamic acid



am no) - 2- oxoet hyl ) t hi azol e- 2-yl ) et hyl ) phenyl sul fam c
aci d(S)-4-(2-(?err-Butoxycarbonyl am no) - 2- (2- pi val am d
wothisapziey 4- yl ) et hyl ) phenyl sul fam ¢ aci d PCT/US2007/014822
(S)-4-(2-(te”But oxycarbonyl am no) - 2-(5- phenyl t hi azol -2
- yl)ethyl)-phenyl sulfamc acid
4-((S)-2-(tert-Butoxycarbonyl am no) - 2- (4-( 3-
(trifluoromethyl)phenyl)thiazol-2-yl)ethyl)-phenyl
sulfamc acid 4-((S)-
2-(ter/-ButoxycarbonyIanino)gg-(4-(thiophen-3-
yl')thiazol -2-yl)ethyl)phenyl™'sul fam ¢ acid The Rat
hi ndl i b nodel is used to eval uate angi ogenic
properties of novel HPTPb inhibitors. Specifically to
determine if there is$€ ed blood flowto the
col | at eral gpp ion of the leg post ischema
when t he a i exerci se chal l enged state.
The specﬁ@lcuconpound acgessed in this exanple is
(4-{(S)-2-[(S)-2-(terlButaxycar bonyl )-3- 0.0003 1.52
phenyl pr opanam do] - 4- et hyl t hi azol - 2-yl ) et hyl } phenyl
sul fam c aci d. Rat linb Model of Collatera
Devel opment Animal Sel ection In an effort to control
4-[($e?-((FarZ-Abttemidd-Babenylgrapeaemidadr-Gf fert-eadni | |
run t it h exercising on the
treggﬁgPaE fyplgwgﬁﬂ&{lﬁﬁ%%§? ?% surgery. This
consi sted of the rat / on the tmll for
intermttent b five mnutes daily at
speeds betde
Previ OUSHEXPET | nﬁp@trated that animals that did
-not run well during g~ | iarization per podo24 1.16
performed just as pgqrl'y during subsequent blood flow’
determ nations, pogsilply altering collateral blood
fl ow measurenents. Based on this experience,
4-{(S)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-[4-

(thiophen-3-yDthiazol-2-yl]ethyl} phenylsulfamic acid

w@«

0
4-{(S)-2-[(S)-2-(tert-Butoxycarbonyl)-3-methylbutanamido]-2-(4-

0.006 1.06

ethylthiazol-2-yl)ethyl} phenylsulfamic acid

/y\
=N
3 W ;
R \g, 0.028 16.0
O\% * .

o]
(S)-4-{2-[2-(tert-Butoxycarbonyl)acetamido]-2-(4-ethylthiazol-2-
yl)ethyl}phenylsulfamic acid

| N

QP /O/\lj\ "

Ho” i 0.020 5.26
0‘0}-13

O
(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[2-



rats that did not performwell during the
fam liarization period are not included in this study.
wauoagio0zd69 Pr ocedures An initial surgery is doneCrms2007/014822
create hindlinb ischem a and inplant osnotic punps
essentially as previously described with m nor
alterations. Briefly, adult nmale Sprague-Dawl ey rats
(wt 340-390 grans) are first placed in an induction
chanmber with an Q2 flowrate of 1 L/mn and |Isoflurane
(1SO at 2.5% body tenperatyye is maintained via a
heating pad under the chanber. Follow ng induction,
animals are transferred to a surgical nat and
anesthesia _|s continuye i a on:rebreathing circuit.
(nﬁﬂwa(ﬁ’ﬁ?rgﬁnﬁ%ﬁ?ﬁta@dﬁggly?}%ﬁ@ﬁﬁ&%@ e rat and a
rectal probe is place g.yonitor the animal's body
tenperature. T [ reas bilaterally are clipped
and prepar‘é@f al,g erpating Betadi ne and al cohol
scrubs (3®) §nd¥a steifile drape is placed over the
rat. The left fermragf\”&my I s exposed threr8H3a skild03
i nci sion and subsequentey ligated in two positions 1
_c &M _apaht eS8l b9 k8 | | 'rﬁm__nt and proxi mal
4 {(f)o'ﬁ ?Lﬁgﬁ#yétr}rlgdrzgf 98?%2&@%@3%’2 ya.rﬂ)él' e skin is cl osed
usimethydhutiremidi]-athyt pberdsuifanvigtabivshd. The sane
procedure i s repeated Qg/tge right side. Aninmals in
the Conti nuouzé;n{)QggNgr ups had an Al zet 2M.2 punp
(al ready pRipre nserted into the SubQ space on their
backs whinoff g er 8&vel t her 15 ny/kg/d or 5 ny/ kg/d
of 4-{(S)-2-[(S)-2-( 0 0.001 0.48
ert - But oxycar bonyl ) -B- phenyl pr opanam do] - 2- ( 4-
et hyl t hi azol -2-yl)eéth Ii phenyl sul fam c acid, or
4- {(SVED(SH2e(tereParten yegrhonoh-4-methyleertansmidgl-dups.  Ani mal s

4B LA MBS on adl {1 ol

an osnotic punmp (Alert(tm

nodel # 2004) on their M Prior to inplantation,
osnotic pu NAE€d with VEGFI 65 solution at a
dose of 1530, / ayiN d prined overnight inside

H

sterile OCH, 0.0003 0.07

(o)
4-{(S)-2-(4-Ethylthiazol-2-yl)-2-[(:S)-2-(methoxycarbonyl)-4-
methylpentanamido]ethyl } phenylsulfamic acid

N\

RV

:r}/\ ~
/S\N HN. O
ol j§
N OCH, 0.0003 0.299

4-((S)-2-(4-Ethylthiazol-2-yl)-2- {(S)-2-[2-(methoxycarbonyl)-
acetamido]-3-phenylpropanamido } ethyl)phenylsulfamic acid

oct, <5x10% 052
(o]

4-{(S)-2-[(S)-2-(Methoxycarbonyl)-4-methylpentanamido]-2-[2-



saline beakers in a water bath (370C). Stretched PE50
catheters coated with PPG (Poly propyl ene glycol
walhaosiootsey 20- 235-5) are attached using steril 8CT/US2007/014822
techni que and i n accordance w t hmanufacture's
instructions the afternoon prior to surgery. For punp
pl acenent, an incision is made to expose the right
jugul ar vein, an area is tunneled SubQ fromthe right
side of the neck to the back and the punp is placed in
the resulting SubQ pocket. Theg vessel is ligated with
4-0 silk, a cut is nmade in the vessel just distal to
t he tie and the catheter fromthe osnotic punp is

CAERGT e IR LR BB RN B S Prmer s

above. Bl ood FI ow Ass t Catheter Placenent Two
weeks after th ' i surgery the rat underwent a
second acuﬁg’ ryint Qopl ace indwel ling catheters for

ni cr osphef® n‘?éasurerren s. Rgts are anesthet i %)e(glzgas
descri bed above. The a is clipped, preppé and 16.0

EMLA creamis applied to each entry site. First an

(5)-4- {mfweptnsm%xgr@eﬁleo fﬂ’)’égéthﬂﬂdcf]ai {aemlichidgonentral base of

ail usin | ade. "A tapered PE 50 catheter is
|nsertedYb)S§W Phﬁi’ty@%fa%?rﬁ?lﬁto the ventral tail
artery and anchored into pkage. The end of the
catheter is then wr ap{iey nd the tail and tunnel ed
SubQ over i% S S i ng between the shoul der
bl ades. o owing twl ocartery cannulation, a mdline
neck inci'Sioh is madelt o expose the |eft car 6:949 33.02
artery for occlusive ¢ ulation. A tapered PE 50
catheter is placed 3 cminto the carotid and the
[1-(S)-fPkanylthwad]-2-y1x-2niheb dchromoghersketivhly bet ween t he

shoul der n closed with either skin
st abl es o?ﬂ%g:f gr}eﬂé’u%ﬁmi?cr eamis applied. The exit

site is closed around t theters with a purse
string suture,s ends of the catheters are
cauteri zed c{‘s”O HN._0

ﬁ l 0.112 50

(S)-4-(2-(4-Methylthiazol-2-yl)-2-pivalamidoethyl)phenyl-

sulfamic acid

/\>/\
N
s OO
HOU R [ 0.085 142

(5)-4-(2-(4-Ethylthiazol-2-y1)-2-pivalamidoethyl)phenyl-sul famic

acid

/S/\

= OH

% @V\l o

RO N I 0.266 50

(S)-4-{2-[4-(hydroxymethyl)thiazol-2-yl]-2-
pivalamidoethy!} phenyl-sulfamic acid




shut and the rat is allowed to recover from anesthesia
for at least 4 hours. Treadm || protocol and

waizersgereer e measur enents For bl ood fl ow neasuPem@ISE®;/014822
rats are placed onto the treadm || and the catheters
are connected to extension tubing via 22 gage
mal e- mal e connectors. For m crosphere wthdrawal s and
bl ood pressure neasurenents, the tail artery catheter
is connected to a syringe (coated with tween and
heparin-), which is " T" bo a wthdrawal punp and a
pressure transducer. The caP tid catheter is used for
injecting the m crospheres. The rat began running at
speed 20 mMmn and an elevation of 7. One mnute into
the run the punp is ngd on at a rate of 0.5 m/mn,
ten seconds | 0 &#%106 spheres/nlL) of
fl oresceRPm HNer s are infused into the carotid
line fokbOng pg@ m flush over 30 secdf# Thed4.9
punp is set to sto 90 seconds. Thetm Il is
sto exten ) i nes.a replaced and the

?Ez H]ﬁgé‘”‘g? ﬂ%‘h@&c’ﬁ%{ﬁiﬂe%he ani mal al | owed to

rest MQnﬁacsdtmg@pm@lduIMame removed fromthe punp

and t e reference bl ood s le is place in a |abel ed

tube for proceSS|ng drawal syringe and

extension |ines she 3 times with 2% t ween,
_waste is K}hs tp- gference blood tube A n

syrlngef@ﬁdN iYfes ar place on the punp and ¢ ﬁ%z 82.3
procedure i s repeat Wth the animal running at a

faster sp an di fferent m crosphere
col or i(‘i) ?E?&S’éﬁnylg\ila g?)%pl etion of the second
run, bh@laﬁhﬁldb’&hy])ﬁhmyldmaﬁameablmth 0.3 m of

But haneasi a. Ti ssue Fbrv-_ting and Anal ysis Fol | ow ng
eut hanasi a, tissues ved, trimed, weighed,
recorded, and~pla 'n :13 tubes for processing.
The sanﬁk S ag quIoms for both left and right

side; 8ol eps, ris, Gastroc, Red Quads, 0dh 40.1
Ki dneys. Bl ood sa s are digested with 0.75m of 16

N 4-((S)-2-(4-(3-Methoxyphenyl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid

/yQ/OCl‘h
N
QP O/\lj§ H,CO
Ho™ ) " I ° 0.086  43.1
4-((S)-2-(4-(2,4-Dimethoxyphenyl)thiazol-2-yl)-2-
pivalamidoethyl)phenyl-sulfamic acid

/\/D
N
8P OAVL i

N [ 0.113 38.2

(S)-4-(2-(4-Benzylthiazol-2-yl1)-2-
pivalamidoethyl)phenylsulfamic acid

\
TN 0.132
s (I B s
HO E /VQ H;CO



KOH overnight. Tissue is digested wwth 5 mM of 4 N KOH
overni ght. Sanples then vacuumfiltered using 8-m cron
woabogpazsonate filters, and the filter paper i BCpluae®do14822
in a labeled vial with Iml of 2-ethoxyethyl acetate
(2EEA). Fol | om ng overni ght digestion, sanples are
read using a bl ack popypropol ene plate on a
fluoroneter set on wavel engths 495-506 and 534-552.
Exactly 270 ml of sanple is pipetted into each well.
Any further need for dilutigns Is noted on the
ani mal 's data sheet and corrécted for in the raw data
fluorescence. Raw data is converted to blood flow in
terms of mM/mn/1 OO0y of tissue by the equation

({BFi<Cué-ErMstesyeemzaDhiizaddeyWer ght g) / (Ref erence
SI) °°Eﬁ’iﬁhﬁmﬁﬁﬁﬁﬁfﬁ?ﬂ%ﬁ%iwﬁd]dr aw rate nL/mn)} *100

ow va t and right leg tissues are
aver aged toget her to.cré¢atp ??e val ue for each ani mal

as long as even did pus+8an_I s exhi bited between the
ki dneys.q pn s ¥tudy the VEGF treatment groups had
t he expgect griift#€ant i nprovenent in GPS higpd fl aws

over the Véhicle ¢ rol groups. In terns of the
henodynam ¢ data the only significant difference

4-((S)-D AR &Dihngrobenzofll [ hAtdip&inr & yoBdazol-@d)-4- t he bl ood
press {V%ﬁﬁrrgfloétﬂ?%ﬁl{e%? SURnigiQeps. These pressures are
y lower an

act ua e VEG- and/or Vehicle groups,
suggesting that perfus{on essures to the GPS woul d.

al so be slightly | owf Thisv#eans that any changes
nmeasur ed %%ibl od TYow'are real not just a calcul ation
artif act,,~Bheodf | ¢rom the SubQ Conti nuagggg 50.5
I nf usi on, sKowed abgﬁ%nificant i nprovenent in Calf
bl ood fl ow as conpared to vehicle for both doses (5
g/ (8y/4d(2a(fdMEethyigi-pdephg)thiskok Brol)ebnpound. The data al so
reveal ed, t hat t he.l.owe se (5py/kg/d) did not elicit
a naxPH@FmWE@aEYQ§$%W§¥ﬁ%§ﬂ%é%g?ing a possi bl e dose
dependency with this conpou The results of this
exel n bel ow.
RV

experiment are sunpa(i Z
HO” Y “”10 0.381 28.6

(S)-4- (2-(4-(Biphen-4-yl)thiazol-2-y1)-2-
pivalamidoethyl)phenylsulfamic acid

S,
| j*—
0\\5//0 HN 0
Pt
HO™ N \f\%

(S)-4-(2-tert-Butoxycarbonylamino)-2-(2-methylthiazol-4-

0.033 18.9

yl)ethyl)phenylsulfamic acid

-
%Pﬂjﬁi

o\ﬁ 0.04 35.6

(S)-4-(2-(tert-Butoxycarbonylamino)-2-(4-propylthiazol-2-
yl)ethyl)phenyl sulfamic acid



TABLE | X Bl ood Pressure and Heart Rate Conti nuous SubQ
I nfusi on VEGF Vehicle Low H gh ANOVA 15 5 ng/kg/d 15
wauhdsgbzsep Val ue ng/ kg/ d Bl ood Pressure Pre- EXBCTIUS2007/014822
1462.5 1413.1 1323.9f 1374.5 NS Exercise 1562.3 1514.6
1423. 2f 1444.6 NS Post-Exercise 1492.8 1485.3 1353.1
1333.7*| <0.05 Heart Rate Pre-Exercise 45229.5 46318.1
429- 9. 8 42813.5 NS Exercise 48910.0 57715.2 48710.1
45613. 0 NS Post - Exerci se 47618.1 46815.9 46518. 8
46214.8 NS N 10 8 10 10 Dat 2texpressed as nean SE .
ANOVA anal ysi s using Tukey'stest * significantly
different fromVehicle, f g ficantly different p<0.05
vs VEGF TABLE X Bl ood Fl o and Body Wi ght VEGF Vehicl e

Low Hi gh ANOVA
/S\ m

0.027 50

(S)-4-(2-(tert—Butoxycarbonylam1no)-2-(4-tert-butylthiazol-2-

yl)ethyl)phenyl sulfamic acid

/\>/\OCH
Q0 N 3

H o% 0.18 27.6

(8)-4-(2-(tert-Butoxycarbonylamino)-2-(4-
(methoxymethyl)thiazol-2-yl)ethyl)-phenyl sulfamic acid

%O H
=N

H
o\f 0.644 31.6

(S)-4-(2-(tert-Butoxycarbonylamino)-2-(4-
(hydroxymethyl)thiazol-2-yl)ethyl)phenylsulfamic acid

%oczus
c}s{) N0
y Y :

"R o% 0.167 50

_(S)-4-(2-tert-Butoxycarbonylamino)-2-(4-(2-ethoxy-2-
oxoethyl)thiazol-Z-yl)ethyl)phenylsulfamic acid

0.132 50

(S)-4-(2-(tert—Butoxycarbonyl)—2-(4-(2-(2-methoxy—2-oxoyethy1

amino)-2-oxoethyl)thiazole-2-yl)ethyl)phenylsulfamic acid



15 5 ng/ kg/d 15 ng/kg/d p Val ue ng/ kg/d Bl ood Fl ow
During exercise Calf(GPS) 761.1* 531.4 692.0*t 751.7*
wQ@20B8hor§6gney 29632. 3 24824.9 31830. 1 31937. 9 RSI/US2007/014822
Weights Initial Body W 3723.6 3692.7 365-fc4.8 3644.8
NS Endi ng Body 421 5.5 4 115.5 4135.6 4095.5 NS W N
10 8 9 8 Data expressed as nean SE . ANOVA anal ysi s
usi ng Tukey's test * significantly different from
Vehicle, fsignificantly different p<0.05 vs VEGF The
di mensi ons and val ues di scl osed herein are not to be
under st ood as being strictl93lin1ted to the exact
nunerical values recited. Instead, unless otherw se
speci fied, each such dinension is intended to nmean
both the recited valfle d,a functionally equival ent
H b V- For exanple, a dinension
¢ s 4 nt'ended to nean "about 40

o\f 0.555 9.12

(S)-4-(2-(tert—Butoxycarbonylamino)-2—(2-pivalamidothiazol.—4-

di scl osedyas
N
mm"  HO

yl)ethyl)phenylsulfamic acid

A\
O \N
A N 0.308 11.4

HO' F!l

(S)-4-(2-(tert-Butoxycarbonylamino)-2-(5 -phenylthiazol-2-
yl)ethyl)-phenyl sulfamic acid

\
=N
Sope: =,

o o\ﬁ 0.253 11.8

4-((S)-2—(tert—Butoxycarbonylamino)-2—(4-(3-
(triﬂuoromethyl)phenyl)thiazol-z-yl)ethyl)-phenyl sulfamic acid

QP HNW/O

P AN
" S 0.045 14.6

4-((S)- 2-(terz-Butoxycarbonylamino)-Z-(4-(thiophen-3-
yl)thiazol-2-yl)ethyl)phenyl sulfamic acid

The Rat hindlimb model is used to evaluate angiogenic properties of novel HPTPb
inhibitors. Speciﬁcally to determine if there is enhanced blood flow to the collateral dependent
region of the leg post ischemia when the animal is in an exercise challenged state. The specific
compound accessed in this example is (4- {(S)-2-[(S)-2-(tert-Butoxycarbonyl)-3-
phenylpropanamido]-2-(4-ethylthiazol-2-y1) ethyl}phenylsulfamic acid.



Al'l docunents cited in the Detail ed Description of the
I nvention are, in relevant part, incorporated herein
woyoms@hzteence; the citation of any docunent i sSPAQDIUSR@®7/014822
be construed as an admission that it is prior art with
respect to the present invention. To the extent that
any neaning or definition of a termin this docunent
conflicts with any neaning or definition of the sane
termin a docunment incorporated by reference, the
meani ng or definition assigngg to that termin this
docunent shall govern. Wile particul ar enbodi nents of
the present disclosure have been illustrated and
descri bed, it . ' killed in the
art that var i%%{gﬁgﬁlﬁ@rs hg?gégg’g?oy%%fgﬂo%d?q'fefocpﬁ?ngns can
be made wi thout departing fromthe spirit and scope of
Anhna[ﬁgegégglosure. It istherefore intended to cover in

e aﬁbended clainms all such changes and nodifications

t Inoan efifert té toritroltfoevainbhe affectilg &x«utich 08 tre@dn¥it¥rlinhing, rats are

sl Y SR Serdiod 5 PP B e Sy B Fhi conssed of

the rat Raitingoi ke thall ot Aiterkdtté bolte ta{aﬁng &8 rhind@RARAe At 4pteds between
chosen from i) hydrogen; ii) substituted or ) ]

20-25 p{segag A levation OF71 EIOUSHRRTFRSE, degtonstyeted ¢hatiapimals that did not
ilidutingUhs nhih Bt detotHE 8 flisPREPYdriy d¥ang sub blood fl

e Wesub_stn?t ut ed lor u%ts Glb%é??)t %eg het glrsoarg‘?(c%r yodri Rglf sélngecﬁlgnt 00. ow

determinatiops noskbly alisgegtretaternl binad fiow magseremgntsy Based on this experience,

. . . . ; . o

ot SRR ARV RO 10 ARl OB Bl in s sy

nmore G -C |linear, branched, or

Surgical Procedures

An initial surgery is done to create hindlimb ischemia and implant osmotic pumps
essentially as previously described with minor alterations. Briefly, adult male Sprague-Dawley
rats (wt 340-390 grams) are first placed in an induction chamber with an O2 flow rate of 1 L/min
and Isoflurane (ISO) at 2.5%, body temperature is maintained via a heating pad under the
chamber. Following induction, animals are transferred to a surgical mat and anesthesia is
continued via a non-rebreathing circuit. A warming lamp is positioned above the rat and a rectal
probe is placed to monitor the animal’s body temperature. The groin areas bilaterally are
clipped and prepared with alternating Betadine and alcohol scrubs (3x) and a sterile drape is
placed over the rat. The left femoral artery is exposed through a skin incision and subsequently
ligated in two positions 1 cm apart; distal to the inguinal ligament and proximal to the femoral
circumflex artery. The skin is closed using either skin staples or Vetbond. The same procedure
is repeated on the right side. Animals in the Continuous infusion groups had an Alzet 2ML2
pump (already primed) inserted into the SubQ space on their backs which delivered either 15
mg/kg/d or 5 mg/kg/d of 4-{(S)-2-[(S)-2-(tert-Butoxycarbonyl)-3-phenylpropanamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenylsulfamic acid, or Vehicle depending upon the treatment groups.
Animals in the VEGF treatment group underwent an additionaliprocedure for placement of an
osmotic pump (Alert™ model # 2004) on their neck. Prior to implantation, osmotic pumps are
filled with VEGF165 solution at a dose of 15 pg/kg/day, and primed overnight inside sterile
saline beakers in a water bath (37°C). Stretched PE50 catheters coated with PPG (Poly
propylene glycol Aldrich # 20-235-5) are attached using sterile technique and in accordance with



cyclic alkyl, halogen, hydroxyl, or cyano units; R6 is
a unit chosen from i) hydrogen; ii) substituted or
waonsusigeesshuted C -C linear, branched, or cycli ecalusgio7/014822

iii) substituted or unsubstituted phenyl; and iv)

substituted or unsubstituted heteroaryl; Rl is chosen

from i) hydrogen; ii) CpC 6 |inear or branched alkyl;

iii) substituted or unsubstituted phenyl; or iv)

substituted or unsubstituted benzyl; R2 is chosen

from i) C-C6 linear or br rgched al kyl; or ii) C-C6

| inear or branched al koxy; 2% 101 R3 is hydrogen or

G -C linear or branched alkyl. 2. A conpound according

to Gaim1l, wherein R has the for a: 3. conpound. .. .
mamufaciouss MSYCansahap APROORBPE{ RGP BlagapR, an incision is

hydy &-right j NRAWNE RECIReHREd SUbC) & the gidiernf the neck to
madetoFié‘%?ﬁ‘yé’r%éé%%d Riréiqs subst it ut edbg unsub l'ltigim:eut e&j . .
the baclChndXhelpumezis plasedrin teareswting PubQ@oskgty  The Vessel is ligated with 4-0 silk,
a cut is made in the vessel just distal to the tie and the catheter from the osmotic pump is
threaded down stream (approx 2cm) and secured with a second tie. The skin is closed in the same

manner as above.
Blood Flow Assessment

Catheter Placement

Two weeks after the ligation surgery the rat underwent a second acute surgery to place
indwelling catheters for microsphere measurements. Rats are anesthetized as described above.
The animal is clipped, prepped, and EMLA cream is applied to each entry site. First an incision
is made longitudinally at the ventral base of the tail using a 10 blade. A tapered PE 50 catheter
is inserted approximately 3cm into the ventral tail artery and anchored into‘place. The end of the
catheter is then wrapped around the tail and tunneled SubQ over the back, exiting between the
shoulder blades. Following tail artery cannulation, a midline neck incision is made to expose the
left carotid artery for occlusive cannulation. A tapered PE 50 catheter is placed 3 cm into the
carotid and the distal end is tunneled SubQ, exiting between the shoulder blades. The neck is
closed with either skin stables or Vetbond and EMLA cream is applied. The exit site is closed
around the catheters with a purse string suture stitch. The ends of the catheters are cauterized

shut and the rat is allowed to recover from anesthesia for at least 4 hours.

Treadmill protocol and microsphere measurements

For blood flow measurements, rats are placed onto the treadmill and the catheters are
connected to extension tubing via 22 gage male-male connectors. For microsphere withdrawals
and blood pressure measurements, the tail artery catheter is connected to a syringe (coated with
tween and heparin-), which is “ T” Ed to a withdrawal purhp and a pressure transducer. The
carotid catheter is used for injecting the microspheres. The rat began running at speed 20 m/min
and an elevation of 7°. One minute into the run the pump is turned on at a rate of 0.5 ml/min, ten
seconds later 0.5 m] (1x10° spheres/mL) of florescent microspheres are infused into the carotid

line followed by a 0.5 ml flush over 30 seconds. The pump is set to stop at 90 seconds. The



5. A conpound according to Caim4, wherein R4 is
chosen fromnethyl, ethyl, n-propyl, iso-propyl,
wa-2stop2s69 sec- butyl , iso-butyl, tert-buty\, n-pentgkqo7/014822
1-met hyl butyl, 2- nethyl butyl, 3-nethylbutyl,
cycl opropyl, n-hexyl, and cycl ohexyl. 6. A conpound
according to Caim4, wherein R4 is chosen fromunits
having the formulae -CH 2F, -CHF 2, -CF 3 -CH 2CF3,
-CH 2CH2CF3, -CH 2d, -CH 20H, -CH 20CH3, - CH2CH2OH,
-CH 2CH2OCH3 -CH 2NH2, -CH 2 , -CH 2N(CH3) 2, and -
CH2NH( CH2CH3) . 7. A conpound according to C aim 4,
wherein R4 is 2, 2- difI uorocycl opropyl 2-
.y . MELhOo YEY cl ohexyl. ohex
il is ARG SEEOT T HGoT B CFBIAR AP, (e ABTRR e o pelsgend the
animal alewed to fest Wdﬁhﬂg@ gndhinesnae bahotad i%‘i'n&lﬂé)ﬁﬁmp whé dh@feference blood
unsubsti t tefli3 9. oun acc rdin % I m
samplegsp 8 g h:ab,q dltgb%ﬁgé)éﬂcqsisxgg] ﬁ%e\”{? dragz syrm an extenswn lines are
flushedt ABLEH Wﬂf@%yc{veeﬁl Wetd rsFHisHePMR MW erence blood tube A new syringe and
4-cycl opropyl p enyI , 4-di et hyl am nophenyl, 4-
lines aretplace|qndhe prmpandfhe ygceduretiy Epeaied prithhihe animal running at a faster
1%?%@&8&@?&%%&@%&1&(&01& is injected. At the completion of the second
uor onet hoxy | or opheny,
rum, thﬂammabrmmzed\aﬁmog 11111 Gf@ﬁﬂ@ﬂ@ﬂgﬂ?enyl 10. A conpound
according to Caim?2, wherein Ris hydrogen and R is
substituted or unsubstituted heteroaryl. 11. A
Tissue ¢omposting and dorathismg to C ai m 10, wherein R4 is a

PR 0583 M DS R X G o8, nd s i

markedltubeSfotpretassing| The saphpled are2s 3'<]>Iﬂ0W$ﬁnl [both Mkt and right side; Soleus,

PlantaxH, ést&% r#eié@}xacgs grlxd KFci,Heagi% |ood ggrgples a¥ﬁ %}gez‘séfd &'1‘% 0.75ml of 16 N

KOH de¥fright: Z"-lysluc ipyigested Srith § mdoda A KON loyvemighit 0 Sadhpyds, then vacuum

0xazo|
filtered us?ng 8- mlc%/on polycarbonate filters, and the filter paper is placed in a labeled vial with

speed, Jr“igl

1ml of 2-ethoxyethyl acetate (2EEA). Following overnight digestion, samples are read using a
black popypropolene plate on a fluorometer set on wavelengths 495-506 and 534-552. Exactly
270 ml of sample is pipetted into each well. Any further need for dilutions is noted on the
animal’s data sheet and corrected for in the raw data fluorescence. Raw data is converted to
blood flow in terms of ml/min/100g of tissue by the equation ({(Tissue Fluorescence/ Tissue
Weight g)/(Reference Blood Fluorescence / Blood withdraw rate mL/min)}*100 g). Flow values
for left and right leg tissues are averaged together to create one value for each animal, as long as

even distribution is exhibited between the kidneys.

In this study the VEGF treatment groups had the expected significant improvement in
GPS blood flow over the Vehicle control groups. In terms of the hemodynamic data the only
significant difference between any of the groups is observed in the blood pressures of the
treatment groups. These pressures are actually lower than the VEGF and/or Vehicle groups,
suggesting that perfusion pressures to the GPS would also be slightly low. This means that any
changes measured in blood flow are real not just a calculation artifact. Blood flows from the
SubQ Continuous Infusion, showed a significant improvement in Calf blood flow as compared to
vehicle for both doses (5 mg/kg/d and 15 mg/kg/d) of the compound. The data also revealed that



i soxazol - 3-yl, isoxazol -4-yl, isoxazol-5-yl,

[l,2,4] oxadi azol -3-yl, [I,2,4] oxadi azol -5-yl,
wORoB/0drwxadi azol -2-yl, furan-2-yl, furan-3-yl PCT/US2007/014822

t hi ophene-2-yl, thiophene-3-yl, isothiazol- 3-yl,

I sot hi azol -4-yl, isothiazol-5-yl, thiazol-2-yl,

t hi azol -4-yl, thiazol-5-yl, [I|,2,4]thiadiazol-3-yl,

[1,2,4]thiadiazol-5-yl, and [I, 3, 4]thi adi azol -2-yl .

12. A compound according to Claim1l, wherein R4 is

chosen from furan-2-yl, thi ene-2- yl,

5-chl or ot hi ophene-2-yl, and 5-net hyl t hi ophene- 2-yl .

13. A compound according to Claim1l, wherein Ris a

unit wherein R4 and RS are ta é ether to forma
the lowgrdase 45me/ke/ D hid AOLPIH YRR AR e ﬁgewa%ﬁ, SuggFsting a possible dose
glgmpund according to Caim13, wherein R
dependéﬂc%r@%h fihl}?]yﬁno 4H cycl opent a[ eT] t hi azol - 2-yl or
4,5,6, 7-tetrahydrobenzo(/f|thiazol-2-yl. 15. A
MRS nits have
ﬁﬁ@?%gﬂ%ufﬁﬁgéﬂexﬂ%%@pagung%%%%r di ngh?) SB&H ai m 15,
wherein R6 is hydrogen. 17 A conpound according to
G aim15, wherein R6 is F’ fg{rommsthyl, et hyl ,
n- propyl, iso-propyl, n- buty ec-butyl, iso-butyi,
and 18. A corrpoundBkmdd’rrdsanparmlH]:mRﬁlES, wherein R6
is substituted.or unsubstituted phenyl.19. A conpound
according to Claim 18, wherein R6 is chosen from

I nclude phenyl, 12- 11 oomeRhRus SuBOCh fasaheny|
2- et hyl phenyl , |2-met hoxyphenyl . 3-fl uorophenyll 3-

chl or opheypHGF 3- netyaHiglbenyl , Bewet hoxypliHgly! , ANOVA
4-f| uor ophﬁg_yl , 4-chl orophenyl, 4- nethyl phenyl, and
ny|

ﬁgfte?ﬁxéggﬂ(%da (205, SOOI EROT SRS 1 Ve

het er oar sajd heteroarvl wunit chosen from
1,2,3,4-tetrazol-1-yl ,1,2,3,4-tetrazol - 5-
Blood Pressure
Pre-Exercise 146225  141£3.1  132+3.9% 1374.5 NS
Exercise 156+2.3 151+4.6 142+3.2¢ 144+4.6 NS
Post-Exercise 149+2.8 148+5.3 1353:3.1 133£3.7*% <0.05
Heart Rate
Pre-Exercise 452+£29.5 463+18.1 429+19.8 428+13.5 NS
Exercise 489+10.0 577+15.2 487+10.1 456+13.0 NS
Post-Exercise  476+18.1 468+15.9 465+18.8 462+14.8 NS
N 10 8 10 10

Data expressed as mean = SE. ANOVA analysis using Tukey’s test * significantly different
from Vehicle, Tsignificantly different p<0.05 vs VEGF

TABLE X
Blood Flow and Body Weight

Continuous SubQ Infusion




yl, [I,2,3]triazol-4-yl, [I|,2,3]triazol-5-yl,

[l1,2,4]triazol-4-yl, [I|,2,4]triazol-5-yl, imdazol -
wa-29is/0023sp dazol - 4-yl, pyrrol-2-yl, pyrrol-3-yl PCT/US2007/014822

oxazol -2-yl, oxazol -4-yl, oxazol-5-yl, isoxazol-3-yl,

i soxazol - 4-yl, isoxazol-5-yl, [I,2,4]oxadiazol-3-yl,

[l,2,4] oxadi azol -5-yl, [I, 3, 4] oxadi azol -2-yl,

furan-2-yl, furan-3-yl, thiophene-2-yl,

t hi ophene- 3-yl, isothiazol 3-yl, isothiazol-4-yl,

I sot hi azol -5-yl, thiazol - éJ t hi azol - 4-yl,

thi azol -5-yl, [I,2, 4]t hi adi afol - 3-yl ,

[1,2, 4]thiadiazo| 5-yl, and [I,3,4]thiadiazol-2-yl. 2

1. A conpound accarding to Caim20 _whereih—R6 isS
chosen fr@EGFhi oph¥ebicke y| , t Hi@phene- 3-§igh ANOVA
t hi azol - t hi azol -4-yl, thiazol-5-yl,

2, 5-di net hé?t hi azol - 4-yl , 2,54m 'g)@t hy1I5t,lﬁ' - 5- ylvalue

4-et hyl t @@h 2-yl, oxazol -2-yl,” oxazol -4-yl,
I,]J’I

axazaol - and 3. pethyl-1 2 4.0x

BloodFwa:orrpound accor di ng to daim 15, wherein R6 has the
Durin orqul a: R7 is C-C substituted or unsubstituted al kyl
uring EReEC st it uted or unsubstituted phenyl. 23. A
Calf @pmound 78ecardi ng Bee1@ ai m 82£2.0Mer ei N758.7% <0.001
4- chl or obenzenesul th
Kldtn@/f but ¥ ?@"fﬁzf%nyl%rbe 51%%00hpour?&9ié%8rdl ng Ng
Caim1, wherein Rl is hydrogen 25. A conpound
according to Claim1l1, wherein RL is substituted or
Weightsunsubst i t ut ed phenyl or benzyl.25. A conpound

Initial %’io(&p%nd g?%g ai gbgéiﬁv)herelgbs%g s beglﬂ‘tg% A NS

cordin m 1, "wherein

EndingBodgr or branched al k conpound according to
Cl ai m 26,42M8:5ei n Ril#gﬁ so- rf’r’é”ﬁ‘?l 400%pPpound NS
Ecordlngto Claim1, wherein |saC| C linear or

branched al koxy unit

N 10 8 9 8

Data expressed as mean = SE. ANOVA analysis using Tukey’s test * significantly different
from Vehicle, fsignificantly different p<0.05 vs VEGF

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.” _

All documents cited in the Detailed Description of the Invention are, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. To the extent that any
meaning or definition of a term in this document conflicts with any meaning or definition of the
same term in a document incorporated by reference, the meaning or definition assigned to that
term in this document shall govern.

‘While particular embodiments of the present disclosure have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and

modifications can be made without departing from the spirit and scope of the disclosure. It is



having the fornula: -OR 8 wherein RBis a G -C |inear
or branched al kyl unit chosen from nethyl, ethyl,
wa-2p8mp3369 i so- propyl, n-butyl, sec-butyl, w bBCYIUS2007/014822
tert-buty\, n-pentyl, or n-hexyl. 29. A conpound
according to Claim 28, wherein Rs is nethyl, ethyl, or
tert-butyl. 30. A conpound according to Claiml1l,
wherein R2 is a G -C linear or branched al kyl unit.
31. A conpound according to Claiml wherein R3 is
hydrogen or nethyl. 32. A conpound according to Caim
31, wherein R3is hydrogen.9933. A conpound havi ng the
formula: wherein R2 is chosen from i) C-C linear or
branched al kyl; or ii) C-C linear or branched al koxg/;
thereforRintemtedRs caver indehapnendetelaint aY sedhohengss g mpgifications that are
s drogen,i.i k.S ituted or unsubstituted G -C |linear,
within t ér/%lcr? gé’g,thlsérlsgiégﬁeé alkyl; iii) substituted or
unsubstituted phenyl; iv) substituted or unsubstituted
heteroaryl; or R4 and R5 can be taken together to form
a saturated or unsaturated ring having from5 to 7
atons. 34. A conpound having the fornula: wherein Ris
chosen from



i) G-Clinear or branched alkyl; or ii) G-C linear
or branched al koxy; R6 is chosen from i) hydrogen;
woidospossd i t ut ed or unsubstituted Q C 6 |inear PCT/US2007/014822
branched, or cyclic alkyl; iii) substituted or
unsubstituted phenyl; and iv) substituted or
unsubstituted heteroaryl. 35. A conpound having the
formula: wherein R2 is chosen from i) C-C linear or
branched al kyl; or ii) G -C linear or branched al koxy;
R4 and R5 are each i ndependent|y chosen from i)
hydrogen; ii) substituted ol0Qnsubstituted C -C6
| i near, branched, or cyclic alkyl; iii) substituted or
unsubsti t ut ed phenyl; i V) substituted or unsubstituted
WHAT ke CGirAdMED;ISor R4 and R5 can be taken together to form

1 Csat ur %ggvgr ﬁjngatuiat ed ring having from5 to 7
’ 89? 3 iy %6n¢poun %havi ng the formula: wherein R2
is chosen from i) Cl1-C6 |linear or branched al kyl; or

DAfYt

wherein R is a substituted or unsubstltuted thiazolyl unit havmg the formula:

4~ I o 4T

R* and R? are each independently chosen from:

i) hydrogen; '

ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl;

iv) substituted or unsubstituted heteroaryl; or

R* and R® can be taken together to form a saturated or unsaturated ring having from 5 to
7 atoms; .

said substitutions are independently chosen from one or more C;-Cg linear, branched, or
cyclic alkyl, halogen, hydroxyl, or cyano units;

RS is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
1i1) substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroaryl;

R' is chosen from:

1) hydrogen;

ii) C-Cs linear or branched alkyl;

iii) substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted benzyl;

R? is chosen from:

i) C,-C¢ linear or branched alkyl; or

ii) C,-Cg linear or branched alkoxy;



ii) Cl-C linear or branched al koxy; R6 is chosen from
i) hydrogen; ii) substituted or unsubstituted G -C
woOiosan256br anched, or cyclic alkyl; iii) substPCUUSZ000/014822
unsubstituted phenyl; and iv) substituted or
unsubstituted heteroaryl. 37. A conpound having the
formul a: wherein R2 is chosen from i) C-C linear or
branched al kyl; or ii) G -C6 |inear or branched
al koxy; R4 and R5 are each independently chosen from
i) hydrogen; ii) substituted or unsubstituted G -C
| i near, branched, or cycli®&lkyl; iii) substituted or
unsubstituted phenyl; iv) substituted or unsubstituted
heteroaryl; or R4 and R5 can be taken together to form
RAiSiidb@énast ©rCuliser or htanghed Alkyhaving from5 to 7
atons. 38. A conpound having the fornmula: wherein R2
is chosen from i) G -C6 linear or branched al kyl; or
Al domgouGecbrdian Claind awhbreih Bities gy formula:

New - K
+~< 1.
ST RS,
A compound according to Claim 2, wherein R* and R® are each hydrogen.

. . 4 . .
A compound according to Claim 2, wherein R® is hydrogen and R is substituted or

unsubstituted C;-Cs linear, branched, or cyclic alkyl.

A compound according to Claim 4, wherein R* is chosen from methyl, ethyl, n-propyl,
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, cyclopropyl, n-hexyl, and cyclohexyl.

A compound according to Claim 4, wherein R? is chosen from units having the formulae
—CH,F, —~CHF,, —CF3, -CH,CF3, -CH2CH,CF3, —CH,Cl, -CH,OH, —-CH;OCHj3, —
CH,CH,OH, —-CH,CH,OCHj3, —-CH,NHo, —CH,NHCH;, —CH;N(CH3)z, and —
CH,NH(CH,CH3).

A compound according to Claim 4, wherein R* is 2,2-difluorocyclopropyl, 2-

methoxycyclohexyl, or 4-chlorocyclohexyl.

A compound according to Claim 2, wherein R® is hydrogen and R* is substituted or

unsubstituted substituted or unsubstituted phenyl.

A compound according to Claim 8, wherein R* is chosen from phenyl, 3,4-.
dimethylphenyl, 4-fert-butylphenyl, 4-cyclopropylphenyl, 4-diethylaminophenyl, 4-
(trifluoromethyl)phenyl, 4-methoxyphenyl, 4-(difluoromethoxy)phenyl, 4-
(trifluoromethoxy)phenyl, 3-chloropheny, 4-chlorophenyl, and 3,4-dichlorophenyl.



10.

11.

12.

13.

14.

15.

16.

17.

18.

R6 is chosen from i) hydrogen; ii) substi
unsubstituted G -C6 |i ngar, gbranch)ed, o?t I(:;glt |eg glr kyl ;
Wwoi2008/e2808t i t ut ed or unsubstituted phenyl; andPCTﬁEzmwhhmzz
substituted or unsubstituted heteroaryl. 39. A
conpound chosen from 4-{(S)-2-[(S)-2-(rer
- But oxycar bonyl ) - 3- phenyl propanam do] - 2- (4- et hyl t hi azo
I-E- yl ) et hyl } phenyl sul fami c acid;-{(5)-2-[(i?)-2-(
er M- But oxycar bonyl ) - 3- phenyl propanam do] - 2- ( 4- et hyl t hi
azol -2- yl)ethyl}phenyl sul fam c aci d;
é%hgﬂégfbgagylihkaéoléZ-yLNxKS)-Z-(4-sulfoaninophenyl)
ethy tert-bv?iy\ es%er; phenyl et hyl } met hyl carbam c

AldoShoan@eilingth Cldizh 2 helrkintR iz bydpegn pod Bfl ipsybstityied or
f oam - ; _
oS ! carbaroyl ] ethyl) carbani acid

4-{(5)-2-(,S)-2-(te-Butoxycarhbonyl)-3-

. _ phenyl pr opaneam
I do- 2- (2- phenyl t hi azol e-4- yl. eny| ' .

Advopigopnd aparding o S9- whgpiE BB AT df Beiiipued

h%t%%o'(ié;l dgﬁle?é{h Béﬁm?mrdpdho@hhﬁb}rphem-mamm 1 62,8;4-tetrazol-5-

- ',-[ 5) - 2- (Met hoxycar banyl ) - 3- Q?WY P5q 1 0] imi

yzt?et3ﬂiratzm-4-zfl, [y ﬂ@lh%ﬂoi/'éﬁén[y}%ﬁft?‘%ﬂqb '%\ctld-’ RAAAT $°0), imidazol-
A S5 4014(9) »erbVet n : - oled-yl

243 fiRtaAa L P) prblB QR doBaph poipt opdraaraled-yl

isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, [1,2,4]oxadiazol-3-yl, [1,2,4]oxadiazol-5-y1,

[1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yl, thiophene-3-yl, isothiazol-

3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,

[1,2,4}thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-yl.

A compound according to Claim 11, wherein R? is chosen from furan-2-yl, thiophene-2-

yl, 5-chlorothiophene-2-yl, and 5-methylthiophene-2-yl.

A compound according to Claim 1, wherein R is a unit wherein R* and R’ are taken

together to form a saturated or unsaturated ring having from 5 to 7 atoms.

A compound according to Claim 13, wherein R is 5,6-dihydro—4H—cyclopenta[d]thiazol-
2-yl or 4,5,6,7-tetrahydrobenzo[d]thiazol—Z-yl.

A compound according to Claim 1, wherein R units have the formula

A compound according to Claim 15, wherein R® is hydrogen.

A compound according to Claim 15, wherein R® is chosen from methyl, ethyl, n-propyl,

iso-propyl, n-butyl, sec-butyl, iso-butyl, and fert-butyl.

A compound according to Claim 15, wherein R® is substituted or unsubstituted phenyl.



19.

20.

21.

22.

23.

24.

25.

yl) et hyl } phenyl sul fam c acid;
4-{(5)-2-[(.S)-2-(Met hoxycar bonyl ) - 3- phenyl propanam do

w-2098(002309 opy| t hi azol - 2- yl ) et hyl } phenyl ' ;
4-{(5)-2-(4- er ) et hyl } phenyl sul f anPCTas2@7/014822

-Butyl thiazol -2-yl)-2-[(5)-2-(nmet hoxycarbonyl) - 3-
phenyl propanam do] et hyl } phenyl sul fam'yc aci d?/ )
4-{(S)-2-(4-Cycl opropylthiazol-2-yl)-2-[(5)-2-(nethoxy

ggir 39ny| ) - 3- phenyl pr opanami do] et hyl } phenyl sul fam c

4-{(5)-2-(4-Cycl ohexyl t hi a3l - 2-yl ) - 2- -2-

g(r:ib(cj)_nyl ) - 3- phenyl propanam do] et Kyl) } phEe§135/I) sﬁl gg?nt onyc
A‘l:b{r(p"éhna abcbrinPiroreldiyl 13)ivetrpdin R"ip phasep frony inslydephepyl; 2-
ﬂé&%éﬁgn% 2—61?16?0%?129{}1?59&&“?1%&9}]1, f—%ﬁé%ﬁ%l?ﬂffu@mﬂlenyl, 3-
coidpRingd; {-dadhylpheryl /B idetidxyphanil- ‘Eﬂypx)op@e{l)(lgjr-_cglogﬁgl}quyl, 4-

oxycar bonyl ) - 3- phenyl pr o id h ;
ety ot A?FE‘S??&PWE?EgTng]r boryl) s B ol o ©

_ 0]-2-[4-(2, 2, 2-
%&i&%&ig%;@g LC?};% é% . %lg%rg%{%% gs%gs%ggtlitﬁyeldf SUnSutitinded
: y - ,

hﬂ%}h(}ealrll lotg{i)tg ?%g&@ge?ﬁ%zgﬁrl{iﬂaﬁo%fm &ogr 1,2,3,4-tetrazol-1-yl ,1.,2,3,4-tetrazol—5-
yB(l 231 bI b [ £ R Irazobsily f%g&%ﬁhf{hy L4 @851, imidazol-

rroryl)thi - 2- - - - g
AR A mdoetonst 5.
iidx?ol%-ﬁl(, Soxazqiveyh isoxeaelso |[;,231_]%?@,%0@-9@gawaqu%f@zol-s-yl,
[g%-},{] g?fc}igz%’f&'fﬁf Byl ot1i Azal3 21 Yhlophbd-b R AR phuhd-anl Cisothiazol-

3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
[1,2,4]thiadiazol-3-yl, [l,2,4]thiadiazol-5-yl, and [l,3,4]thiadiazol-2-y1.

A compound according to Claim 20, wherein R® is chosen from thiophene-2-yl,
thiophene-3-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 2,5-dimethylthiazol-4-y1, 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.

A compound according to Claim 15, wherein R® has the formula:
o}
il
———CHz—ﬁ—w
O
R7 is C;-C4 substituted or unsubstituted alkyl and substituted or unsubstituted phenyl.

A compound according to Claim 22, wherein RS is 4-chlorobenzenesulfonylmethyl or

tert-butylsulfonylmethyl.
A compound according to Claim 1, wherein R! is hydrogen.

A compound according to Claim 1, wherein R! is substituted or unsubstituted phenyl or

benzyl.



25.

26.

27.

28.

29.

30.

31.

32.

33.

-{(5)-2-(4-(Ethoxycarbonyl)thiazol-2-yl)-2-[(5)-2-
hoxycar bonyl ) - 3- phenyl pr opanam do] o LS (et
wetmgloppteeny| sul f am ¢ aci d; PCT/US2007/014822
é{gg)bﬁ-[(F%hz-(hftgoxycarbonyl)-3-pheny|propananido]-
- (5- pheny i azol -2- yl))ethyl}phenyl sul ' i d;
-E(S)[Z-(4-iter )) yl}p yl sul fam c aci d;
-Butyl thiazol -2-yl)-2-[(5)-2-(methoxycarbonyl) - 3-ph
| pr opanam do] et hyl } phenyl sul fam c agid; a PReny
-{(5)-2-(4-Ethyl -5-phenylthiazol-2-yl)-2-[(5)-2-(metho
gzlcgr bonyl ) - 3- phenyl pr opan¥ft do] et hyl } phenyl sul f ani ¢
_{(5)-2-[4- (3, 4-Di net hyl phenyl ) t hi azol - 2-yl | - 2- _2-
AldBRifRn Gasdraityg th-Claim 25, wherein R' is benzyl. vl L(5)-2
phenyl propanam do] et hyl } phenyl sul fam ¢ aci d;
-{(S)-2-[4-(4-Cnhl orophenyl)thiazol -2-yl] -2-[%8)-2-érret
At naoa@%r}iiri’gtom@ﬁﬂﬂmhmhaw is C,-Cg linear or branched alkyl.
?kS? gtF{l%phenylsulfanic aci d;
- - 2-[(5) - 2- (Met hoxycar bonyl ) - 3- phenyl pr opanam do] -
A?iﬂg,éﬁm%%&lamgzw CRim ¥6) ®hbytd Rhanys-prdyani ¢ aci d;

)-2-[(S)-2-(Met hoxycar bonyl) - 3- phenyl pr opanam do] - 2- [ 4
@d{%citng{)é’ﬁﬁf 'cgr'ci’ﬁl)é 1NERERT, wieydid BF hyd Pplnideatiof la’gllldled[alkoxy unit
havidg[thSforfuldkt hoxycar bonyl ) - 3- phenyl ] -2-

afnt I;l ophen-3-yl)thiazol - 2-gR} e?hi?{pﬁgggﬁgﬁm g(r)rg 02 -
wifde B T2 ig 4-GE @y linvair ap branghid g1kl rtsghosep fopTBivhy Syl > ProPY™
L)-3 phenyl of bl NAAT H2bulh Nt iyl ATehaoi d.

A compound according to Claim 28, wherein R® is methyl, ethyl, or tert-butyl.
A compound according to Claim 1, wherein R2 is a C;-Cg linear or branched alkyl unit.
A compound according to Claim 1, wherein R? is hydrogen or methyl.
A compound according to Claim 31, wherein R? is hydrogen.

A compound having the formula:

N
HOT S H”

wherein R? is chosen from:

i) C,-Cg linear or branched alkyl; or

ii) C-Cs linear or branched alkoxy;

R* and R’ are each independently chosen from:

1) hydrogen;



34.

35.

-{(5)-2-(5,6-D hydro-4//-cyclopenta["flthiazol-2-yl)-2
-[ (5)-2- (et hoxy-carbonyl)-3- phenyl propanam do]
wetmgloppteeny| sul f am ¢ aci d; PCT/US2007/014822
-{(5)-2-[(5)-2- (Mt hoxycarbonyl) - 3- phenyl pr opanam do] -
2-(4,5,6,7-
t et rahydr obenzo[ cTl t hi azol - 2-yl ) et hyl } phenyl sul fam ¢
aci d;
-{(5)-2-[4-(5-Cnhl orot hi ophen-2-yl)thiazol-2-yl]-2-[(.S
) - 2- (et hoxycar bonyl ) - 3-
phenyl pr opanani do] et hyl } piédyl sul f ani ¢ aci d;
-{(5)-2-[(5)-2-(Ethoxycar bonyl) - 3- phenylpropananido] 2
-(4-ethylthiazol -2- yI)ethyI}phenyIsquan1c aCI@il
iy - 2- Juﬁa&)m&ci(d\htrisowm&ohﬂe)h@aptbémﬂhﬁ dPEyshs alkybo- (2
-et hyl t hi azol ké a bg qenylsulfanlc aci d;
iii)- {(8)b512t“ff(d59“’2‘s%< fR's i’ tobnyl ) - 3- phenyl pr opanani do]
i )2{ (31 ﬁiéﬂédéﬁ\lhqrﬁsfabitrtétedyﬂebeed)dlyl ;Pphenyl sul fam ¢ aci d;
2-(2-Et t hi azo @rom 5 to
Rivgid R cagriom ken ge & Yabrafeid dr disdt ﬂ?&ﬁﬁémﬂﬁé

eny su fam c aci d,
7?“56%2 | sopropyl thiazol -4-yl)-2-[(S)-2-(net hoxycar bony
|') - 3- phenyl propanam do] et hyl } phenyl sul fam c aci d;

4- Qe kqpippy! thi azol -4-yl)-2-[(-5)-2-(netho
A&V%éﬁ on§P§%§ Eenylpropananido] et hyl } phenyl sul fam c
acid, 4- {(S)- )—R®
hijazol - 4-yl }

- 2- [(S) 2- (nethoxyca@pgny
S'IOhGnyIpropanamdob;ats % ;

abenyl sikLafli g aci d;

4-{(S)-2-[2-(ter

-Butylsulfonylnethyl)thﬁazol 4-yl] - -k(g)RQ-(nEthoxyca
rbonyl) - 3- ﬁ

wherein R? is chosen from:

1) C;-Cg linear or branched alkyl; or

ii) C,-Cg linear or branched alkoxy;

R® is chosen from:

i) hydrogen;

i1) substituted or unsubstituted C,-Cs linear, branched, or cyclic alkyl;

ii1) substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroaryl.

A compound having the formula:

wherein R? is chosen from:
1) C,-Cg linear or branched alkyl; or

i) C,-Cg linear or branched alkoxy;



36.

37.

phenyl propanam do] et hyl } phenyl sul fam ¢ aci d;
4-{(-Sr)-2-[(5)-2-(Met hoxycarbonyl) - 3-phenyl propi onam
wdaposdotss9 phenyl t hi azol e- 4- yl) et hyl } phenyl sul Pamius2007/014822
aci d;
4-{(-S)-2-[(5)-2-(Met hoxycar bonyl) - 3- phenyl propanam do
[ 2- (t hi ophen-2-yl)thiazol -
] et hyl } phenyl sul fam ¢ aci d;
5)-2-[2-(3-Chl orot hi ophen-2-yl)thiazol-4-yl]-2-[(5
(et hoxycar bonyl ) - 3- phenyl pr opanam do] et hyl
nyl sul fam ¢ aci d;
5)-2-[(-9)-2- (I\/Et hoxycar bonyl ) - 3- phenyl propanamn do
[ 2- (3- et hyl t hi ophen- 2-
RVI4tHA 22 ehctdmMbgeriabily pitesey ifowh:f ani ¢ aci d;
4-{1(S)-2-(2-(Furan-2-yl)thiazol-4-yl]-2-[(5)-2-(netho
1) xycahk PEAY - 3- phenyl pr opanam do] et hyl } phenyl sul fani c
;Haci bstltuted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;
Wy {( [ (1S)-2-( Met hox ¥)car bonyl ) - 3- phenyl pr opanam do
i) - 2- $®S(IWQ¢BQWSF"ﬁt5§t68é’ gyl;

iv 1)t &1 &ldsebstithteamerydayl, bam ¢ aci d; 4- {(
1. P il

bmebetayex) tq?g)éégegﬂg oo%%,pgwgq%ﬂ gﬁ]lrs?tg Fat ac ba\%n% grom 5to

R* axyd
7 {“ES) 2-[(5)-2-(Met hoxycar bonyl ) - 3- phenyl pr opanam do]
aip! (6- et hyl pyri di n- 3-
yl)thiazol -4-yl] et hyl }phenyl sul famc acid. 40. A

conpoun chos
A)Q"Egli‘i‘@ahf‘"l\‘ge rgm% phenyl rropanarrédo) 2-(4-ethylth
i azol -2- yl)et hyI ] phenyl sul fam ¢ ac
Q%Tmm do)-2-(4-f

]1-2
4-yl
4-{(
) - 2-
} phe
4-{(
]-2-

i4'[(5) 2- ((5) - 2- Acet ani do-
e/ -f-butylthiazol-2-0 o

7 o
HO™ ‘1;1 H i
H 1;] i
H

wherein R? is chosen from:

i) C,-C linear or branched alkyl; or

ii) C,-Cg linear or branched alkoxy;

R® is chosen from:

i) hydrogen,

i) substituted or unsubstituted C-Cs linear, branched, or cyclic atkyl;
iii) substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroaryl.

A compound having the formula:



yl ) et hyl ] phenyl sul fam ¢ aci d;
4-{(5)-2-((5)-2-Acet am do- 3- phenyl propanam do) - 2-[ 4- (t
waizesherse3- yl ) t hi azol - 2- yl ] et hyl) phenyl sul f anPcTAaSR@;7/014822
4-{(5)-2-[(5)-2-( | |
er f - But oxycar bonyl ) - 3- met hyl but anam do] - 2- (4-ethylthia
zol -2- yl)ethyl } phenyl sul fam ¢ aci d;
(,S)-4-{2-[2-(terf-Butoxycarbonyl)acetam de] - 2-(4-ethy
| t hi azol - 2-yl) et hyl }phenyl sul fam c aci d;
(5)-4-{2-(4-Ethylthiazol - 1)-2-[2- (rrethoxycarbonyl)a
cet am do] et hyl } phenyl - sul fé hic acid;
4-{(5)-2-(4-Ethylthiazol-2-yl)-2- [(5) 2- (met hoxycar bon
yl ) - 3- net hyl but anam do] - et hyl } phenyl sul fam ¢ aci d;
%’?{%15%{228&}(0&?&%“ 4 l,pent do] - 2- (4- et hyl t hi
e ut oxygar bon -4- ent anam do et hy ia
1)zol 5214 l)“é‘iaﬁ)‘?F?i#@mﬁTq a?n c acid;
H'(ﬁ)C@hﬁéatrEEBVdnEhd:cBﬂlﬁbxﬂ yl)-2-[(5)-2- (et hoxycar bo
RE %‘Iepent aH nlydcﬂ F%(m_gphenyl sul fam ¢ aci d;
-661933 -age eachondeRenAenioFosey, {(S)-2-[2- (et hoxycar
)bonyllgy@ m de] 3- phenyl propanam do}
et hyl y'pheny

oL Bl OO B Pk RO 5 P Yo e

hepienyl sul fant ¢ aci d;
ﬁ) {(553@%&;? 5) - unéul\%étt%‘g%(@garr%gnyl)/) - 4- met hyl pent anar ai do
1]1) 2- [Silbemwtjm‘em\zbsymtp heiegparyl; or

R* and R® can be taken together to form a saturated or unsaturated ring having from 3 to

7 atoms.

A compound having the formula:

[y
N

QP
Pl N _O
HO” N H /lcl)\
H
Yo
H

wherein R? is chosen from:

i) C-Cs linear or branched alkyl; or

i) C,-Cg linear or branched alkoxy;

R® is chosen from:

i) hydrogen,

ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroary!.

A compound chosen from;
4- {(S)—2-[(S)—2-(z‘ert-Butoxycarbonyl)—S—phenylpropanamido]—2—(4—ethylthiazol~2-
yDethyl}phenylsulfamic acid;



4-yl ] ethyl }phenyl sul fam c acid; and (5)-4-{2-[2-(

er ?- But oxycar bonyl ) acet am de] - 2- (4-et hyl t hi azol -2-yl ) e
wohyislo2shenyl sul fam ¢ acid. 4 1. A conpound hagrTmg2done14822

fornmula: wherein Ris a substituted or unsubstituted

thiazolyl unit having the fornula: R4 and R5 are each

i ndependently chosen from i) hydrogen; ii)
substituted or unsubstituted C -C |inear, branched, or
cyclic alkyl; iii) substituted or unsubstituted
phenyl ; iv) substituted or unsubstituted heteroaryl;

or R4 and R5 can be taken #08get her to form a saturated
or unsaturated ring having from5 to 7 atons; said
substitutions are independently chosen from one or .
4-3335-2'@1‘?'@%Azmmﬁm&be?dphmlmpmmépk%(f‘-q‘l&f?%‘&’ezﬁ,"z'
ydroxyl, or cyang uynits; R6 is a unit chosen from i)
hydr paethyl} pPhendsh@eE @880 or unsubstituted G - C6

(1.} REREHABR o)) Ty s Combingphorepybatrn et 68 o

ursupbeniariaeconie sbleT ST, o )

{&gr-lglge%r)]'i-l -[1-(2-phenylthi azol-2-yl)—(S)-Z-(4-su1foaminopheny1 ethyl-
carbamoyl]jethyl} carbamic acid tert-butyl ester

4- {(S)-2-(S)-2-(tert-Butoxycarbonyl)-3 -phenylpropaneamido-z-(2-pheny1thiazole-4—
y1)}phenylsulfamic acid;

4-{(S)-2-(4- Ethylthiazol-2-y1)-2-[(S)-Z-(methoxycarbonyl)-3-
phenylpropanamido] ethyl }phenylsulfamic acid;

4- {(S)-2-[(S)-2-(Meth0xycarbonyl)—3—phenylpropanamido] -2-(thiazol-2-
yl)ethyl} phenylsulfamic acid;

4-{(S)-2- [(S’)—Z-(Methoxycarbonyl)-3—phenylpropanamido] -2-(4-methylthiazol-2-
yl)ethyl} phenylsulfamic acid;

4- {(S)-2-[(S)-2-(Methoxycarbonyl)—3-phenylpropanamido]—z-(4-propylthi azol-2-
yl)ethyl} phenylsulfamic acid;

4- {(S)—2-(4—tert-Butylthiazol-2-y1)—2- [(S)-Z-(methoxycarbonyl)—3-
phenylpropanamido]ethyl} phenylsulfamic acid;

4- {(S)-2-(4-Cyclopropylthiazol-2-yl)-2-[(S)—2-(methoxycarbonyl)-3-
phenylpropanamido]ethyl}phenylsulfamic acid;

4- {(S)-2-(4-Cyc]ohexylthiazol-Z-yl)—2—[(S')-Z-(methoxycarbonyl)—3 -phenyl-
propanamido]ethy]}phenylsulfamic acid;

4- {(S)-2-(4,5-Dimethylthiazol-Z-yl)-Z-[(S)-Z-(methoxycarbonyl)-B-phenyl-
propanamido]ethyl}phenyl sulfamic acid,;
4- {(S)-Z-(4-Ethyl-5-methy1thiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3 -phenyl-
propanamido]ethyl}phenylsulfamic acid;

4- {(S)-2-[(S)-2-(Methoxycarbonyl)—3 -phenylpropanamido]—2-[4—(2,2,‘2-
trifluoroethyl)thiazol-2-ylJethyl} phenylsulfamic acid;

4-{(S)-2- [(S)-2-(Methoxycarbonyl)-3 -phenylpropanamido)-2- [4-(3,3,3-
triﬂuoropropyl)thiazol-2-yl]ethyl}phenylsulfamic acid;

4- {(S)-Z-[4-(2,2—Diﬂuorocyclopropyl)thiazol—2—y1]-2-[(S)—2-(methoxycarbonyl)~3-
phenylpropanamido]ethyl}phenylsulfamic acid;



ii) G-Clinear or branched al kyl; iii) substituted or
unsubstituted phenyl; or iv) substituted or
wansgeshwich ut ed benzyl; R2 is chosen from i) CPCTMS2007/014822
| i near or branched alkyl; or ii) C-Ce linear or
branched al koxy; R3 is hydrogen or Cl1-C4 |linear or
branched al kyl. 42. A conpound chosen from
[1-(5)-(Phenylthiazol -2-yl)-2-(4-sul foam nophenyl) et hy
|]-carbam c acid tert-buty\ ester;

(5)-4-(2-(4-Methyl thiazol - 2-9)/| ) - 2- pi val ani doet hyl ) phen
yl sul fam c acid; 10

N5>4- (2- (4- Et hyl t hi azol e-2-yl ) - 2- pi val ami deoet hyl ) phen
ylsul fam c acid; (S)-N-(I

s o
(S ma Ay T g acid ol e deo
S AgREmebammRgI1)2 1 2 o
y| sulphemy proggngpido]ethyl?phenyls\(lh)amw RLyal am doet hyl) p en
42‘%?%??[55?%%%@5 S?(?gﬁﬁ?én?bg{li@?bhylbf@ﬂﬁhmﬂojﬂr@zpmrvah@ﬁpb2.-
N- ( ( 5IPethyphandsulEeigeldy| ) t hi azol - 2-yl ) - 2- (4-ni troph
g A AR () R a2 0) 2 pivalani
doet hyrbpaherigdlethyl iteaylgelfamic acid;
£ S a5t sty R Oy LR Jitiasg barBoyyl) 32plsnye
( 5) - 4prbBar(atnibielethyi}phicaishlfamin 3cid. pi val ani doet hyl ) phen

T A0 SRS

2- y| ) shidnylpropanyidolefitipheaylselfamic acid;

4- {(S)—2-[4-(4-Ch]orophenyl)thiazol-2-yl]—2-[(S)-2-(methoxycarbonyl)—3-
phenylpropanamido]ethyl}phenylsulfamic acid;

4- {(S)—2-[(S)—Z—(Methoxycarbonyl)-3 -phenylpropanamido]—2—(4-phenylthiazol-2—
yl)ethyl} phenylsulfamic acid;

4- {(S)—Z-[(S)—2-(Methoxycarbonyl)—3—phenylpropanamido]-Z-[4—(thiophen—2-yl)thiazol—
2-yl]ethyl}phenylsulfamic acid;

4- {(S)—2-[(S’)—Z-(Methoxycarbonyl)—3-phenylpropanamido]—2—[4—(thiophen-3-y1)thiazol—
2-yl]ethyl}phenylsulfamic acid;

4- {(S)-2-(4-Ethy1thiazol-2-y1)—2-[(S’)-Z-(methoxycarbinyl)—3-phenylpropion-
amido]ethyl }phenylsulfamic acid;

4-{(S)-2-(5,6-Dihydro -4H-cyclopenta[d]thi azol-2-y1)-2-[(S)-2-(methoxy-carbonyl)—3-
phenylpropanamido]ethyl}phenylsulfamic acid;

4- {(S)-Z-[(S)-2-(Methoxycarbonyl)-3 -phenylpropanamido]=2-(4,5 ,0,7-
tetrahydrobenzo[d]thiazol-2-yl)ethyl} phenylsulfamic acid;

4- {(S)-2-[4-(5-Chlorothiophen-2-yl)thiazol-2 -yl]-2-[(S)-2-(meth9xycarbonyl)—3 -
phenylpropanamido]ethyl}phenylsulfamic acid;

4- {(S)-Z-[(S)-Z-(Ethoxycarbonyl)-3 -phenylpropanamido]-2-(4-ethy1thi azol-2-
yl)ethyl}phenylsulfamic acid;

4- {(S)—Z-[(S)-2-(Methoxycarbony1)-3-phenylprop anamido]-2-(2-ethylthi azol-4-yl)
ethyl} phenylsulfamic acid;



(S)-4-(2-(4-(3-Methoxybenzyl)thiazol -2-yl)-2-pival aini
doet hyl ) phenyl sul fa tnic aci d;

Wa-20(8HP2389 ( 4- (2, 3- Di hydr obenzo[ b] [ |, 4] di oxi n- 6PgIT)USkI0aD14822
ol -2-yl)-2- pival am doet hyOQphenyl sul fanmi ¢ aci d;
(S)-4-(2-(5-Methyl -4-phenyl t hi azol -2-yl)-2-pi val am doe
t hyl ) phenyl sul fam ¢ aci d;
(_S)-4-(2-(4-(4-Bi phenyl)thiazol -2-yl)-2-pival am doeth
yl ) phenyl sul fam c acid; (5)-4-(2- er

- But oxycar bonyl - 2- ( 2-r aet h%/I t hai zol e-4-yl ) - phenyl sul fa
mc acid (S)-4-(2-( 10

rf But oxycar bonyl ) - 2- (4- propyl t hi azol - 2-yl ) et hyl ) - phen
sulfamc acid; (S)-4-(2-( el-

4- {@W-ﬂméﬁ L(‘M&Ylbiycﬁlﬂﬁdhyl)efi-phenylpropanamldo] -2-(2-methylthiazol-4-
-but i azol - 21 glgt hayld) phenyl sulfam c acid; (
) 4- y@et@y}}pheny sulf: C1

g%zz @nﬂmualea mz(m&)t D pythexfigdrhoiyla aheay\proRsrhy
enyl sul fam c aC| q&}s -tert-BvLy\
2 (4amld¢]§§1)’é}f9‘lle)‘iylls‘3 amicdeid| yor omet hyl ) t hi azol - 2-yl ) e

A 1-4-y1)-2-[(S)-2-(methoxycarbonyl)-3-phenylpropan-
@Jgf{{zgéﬁﬁb ’@3%’%@0 car on[)gf) 2-(4- (2- hydr oxynet hyl ) t hi
azol entldglejtet Inteny é}fymsqﬁcﬂ mc acid; (S;-4-(2- er

4149 3 ¥; NWink 431’)%[{@312-(31%@@&@?%y104’3|-a20| e-2
P e i

agsgr%) (2T AQRRE b Rl frdnyltheii ) hony sy ok (rttiosy-

(- S) -dhrticinyl)- Biphefyipmppoamisolsthyl phen ) FaiaAf ot hi azol

R G T T T R

sul f a;'iﬂ Bftbpinamido]ethyl} phenylsulfamic acid |

@,|{§ ﬁez(grp @ﬁq&ﬁ#@%@tf%g '_ﬁpr%p{o%aﬁdc(]ti-ti-bu&mmzble-of-
yDethyl} phenylsulfamic acid;

4- {(S)-2-[(S)-2-(Methoxycarbonyl)-3 -phenylpropanamido]-2-[2-(thiophen—2-yl)thiazol-
4-yljethyl}phenylsulfamic acid;

4-{(S)-2-[2-(3 —Chlorothiophen-z-yl)thiazol-4-y1]-2—[(S)-2-(methoxycarbonyl)—3 -
phenylpropanamido]ethyl }phenylsulfamic acid;

4- {(S)—2—[(S)—2—(Methoxycarbonyl)—3-phenylpropanamido]-2-[2-(3-methy1thiophen-2-
yl)thiazol-4-yl]ethy1}phenylsulfamic acid;

4-{[(S)-2-(2-(Furan-2- yl)thiazol-4-yl]- -2-[(S)-2-(methoxycarbonyl)-3-
phenylpropanamldo]ethyl}phenylsulfamw acid;

4-{(S)-2-[(:5)-2- -(Methoxycarbonyl)- -3-phenylpropanamido]-2-[2- -(2-methylthiazole-4-
yl)thlazole-4yl]ethyl}phenylsulfamw acid;

4- {(S)-2-[(S)-Z—(Methoxycarbonyl)-3 -phenylpropanamido]—2-(2-pyrazine—2-yl)thiazole-
4-yl}phenylsulfamic acid; and

4- {(S)—Z-[(S)-2-(Methoxycarbony1)—3 -phenylpropanamido]-g-[z-(G-methylpyﬁdin-3 g
yl)thiazol—4-yl]ethyl}phenylsulfamic acid.

A compound chosen from:
4-[(S)-2-((S)-2-Acetamido-3-phenylpropanamido)-z-(4-ethylthlazol-z-
yl)ethyllphenylsulfamic acid ;



41.

phenyl sulfamc acid; (5)-4-(2-(.er
- But oxycar bonyl ) - 2- (5- phenyl t hi azol - 2-yl ) et hyl ) - phenyl
weubdsants9 aci d; PCT/US2007/014822

(5)-{4-[2, 2-Di net hyl - propi onyl am no) - 2- ( 2- phenyl -t hi az

ol e-4-yl)ethyl ] phenyl }-sul fam c aci d; 007/ 014822 114
f S>4-(2-

ert - But oxycar bonyl) - 2- (4-phenyl)-2-(4-phenylthiazol e-2
-yl )-ethyl)- phenylsulfamc acid; (5,S)-2-(2-{2-]I-

ert - But oxycar bonyl am no- 2- (4- sul f oam no- phenyl ) - et hyl ]
-thi azol e-4- yl}-acetyl ani adl 3 - phenyl - propi oni ¢ aci d

net hyl ester;

(<S)-[I-{I-0Oxo-4-[2-(]-phenyl -1 Htetrazol e-5-sul fonyl e
atfax)-2-({sh-Akérairid a2 qjhenﬂpydp}an@n(dp.)-Z-(4-tert—buty1th1azol—2—

35“(;gﬂﬂe&oilj%fggggﬂsgffggpcygc]d-;car bamic acid ester; 4-((-S)-
4 Rid}.0X( 525 piwtniid -3 fhdniytiropdramide)y 2| 4-{thiomiiensB-yDhéazey-2-

| Yphenyl™ sul fam c _acid; .

(5)-Mf@hxlmfuisaﬁf?fﬁ}caafb4>- 2-yl)-2-(fe r _

‘f(‘gﬁt)%)'( g)agquéwg)lﬁ;xwm)pﬁ]ﬁmLlﬁ%&mﬁﬂtmaaﬁdoﬂ;-z-éﬁ@thylthlazol-z-
- - - r R

- But oWljeshylbprsaylsplfamieaeidy| t hai zol e- 4-yl ) - phenyl sul f am

dﬁ.ﬁgj’-&_@%glﬁo% Hbdtadldetonposthyltinazalavphethbyghenyl-
one o

mor e conpounds according to Claim1l; and B)
one osulfmorie aeidei pi ents or carriers. 44. A method for

@—QEQ-F%E%&%§£%§?Rgi}?-‘;gﬂn{eﬁ%é’argBﬁﬂﬁ&%fanﬁh@}:‘e&fylfﬁmyl-sulfamic

i'nop cul ar degenerati on, cancer,
si ckl sciéel | anem a, sarcoid, syphilis, pseudoxanthoma

4-{(S)-2-(4-Ethylthi azol-2-yl)-2-[(S)-2-(methoxycarbonyl)-3 -methylbutanamido]-
ethyl}phenylsulfamic acid;

4- {(S)-2-[(S)-2-(tert-Butoxycarbonyl)-4-methylpentanamido]-2-(4-ethy1thiazol-2-
yl)ethyl}phenylsulfamic acid;

4-{(S)-2-(4-Ethylthi azol-2-yl)-2-[(S)—Z-(methoxycarbonyl)-4-methy1pentan-
amido]ethyl}phenylsulfamic acid;

4-((S)-2-(4-Ethylthiazol-2-yl)-2- {(S)-2-[2-(methoxycarbonyl) acetarmnide]-3-
phenylpropanamido} ethyl)phenylsulfamic acid;

4- {(S)—2-[(S)-2-(tert-Butoxycarbonyl)-4-methy1pentanamido] -2-[2-(thiophen-2-
yl)thi azol-4-yl]ethyl }phenylsulfamic acid; |

4-{(8)-2-[(S) -2-(Methoxycarbonyl)—4-methylpentanamido] -2-[2-(thiophen-2-y})thiazol-
4-yllethyl} phenylsulfamic acid; and

(S)-4- {2-[2—(tert—Butoxycarbonyl)acetamide] -2-(4-ethylthiazol-2-yl)ethyl}-

phenylsulfamic acid.

A compound having the formula:

R
. O\\S//Om' .
HO/ N o \n/

f o

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



el asti cum Paget's di sease, vein occlusion, artery
occl usion, carotid obstructive di sease, chronic
waeeistonsy6yi tritis, nycobacterial infections, LPaE/US2007/014822
di sease, system c |upus erythematosis, retinopathy of
prematurity, Eales' disease, Behcet's disease,
infections causing a retinitis or choroiditis,
presuned ocul ar hi stopl asnosi s, Best's di sease,
nmyopi a, optic pits, Stargardt's di sease, pars
planitis, chronic retinal detachnment, hyperviscosity
syndrone, toxoplasnosis, t¥lduma and post-|aser
conpl i cations, diseases associated with rubeosis, and
proliferative vitreoretinopathy conprising,
adm nistering to a hu ‘conmpound glng,to G aim
1. 45. A nethod fo%—kgfq i ng ardi e ¢hosen from a
di sorder chosen from jﬁ::5 di sease and ul cerative
colitis, psoriasis, sarcoidosis, rheumatoid arthritis,
RhendiR)psreash indspendently Psqﬁeﬁ?ﬁ%‘ﬂ' di sease, or hereditary
D?Eggbg&%%%% tel angi ectasia, solid or blood borne
afid “acqui red immune deficiency syndrone ...
iy onpsulsstitgged drimgubstifiedCr G Hni"ﬁfn}é‘ﬁmg\he@gﬂf)% g b

..accor di

i ¢ o SW srt]C t%go 'd%k&tué‘e@p}éngpt hod for treating a

osen froma di'sordér chosen from skel et al
i‘v)usclsﬁbmnie&pouaslﬂistatuwcbhqﬁ@ﬁ?’éﬂh %t r oke, coronary

arteny disease L8NG Bl % 3giitad offis@asated einpdnaing from 5 to
Raranﬁ °8P§8§%eehct§ éti?%?ng adm ni stering to a human a
7506@eound according to Caim1l. 47. A nmethod for

regul ati ng angi.ogenesi S .| QR d18i0C, linear, branched, or
Sa’érﬁuh?tétl“éﬁg‘?srﬁglub&geﬂ%eﬁglﬁ’ cgog%{%%nrbg% acco(? diOrr1]g to Oaim
c%cliéﬁkyﬁhﬁﬁigb@,d@dwxw,aﬁmyiam umitsig i schenic tissue in a

uman conprisjing admnistering to a human a conpound
Ricis Gruitfioses ’%?‘%r

1) hydrogen,

m 1.

ii) substituted or unsubstituted C-Cs linear, branched, or cyclic alkyl;
1i1) substituted or unsubstituted phenyl; and
iv) substituted or unsubstituted heteroaryl;
R! is chosen from:

1) hydrogen;

i) C,-Cg linear or branched alkyl;

iii) substituted or unsubstituted phenyl; or
iv) substituted or unsubstituted benzyl;

R? is chosen from:

1) C,-Cg linear or branched alkyl; or

i) C,-Cs linear or branched alkoxy;

R? is hydrogen or Ci-Cy linear or branched alkyl.

A compound chosen from: . ,
tl-(S)-(Phenylthiazol-2—y1)-2-(4—su1foaminophenyl)ethyl]-carbamic acid fert-butyl ester;
(S)-4-(2-(4—Methy1thiazo1—2-y1)-2-piva1amidoethy1)phenyl sulfamic acid;
(S)-4-(2-(4-Ethy1thiazole-z-yl)-z-pivalamideoethyl)phenylsulfamic acid;

(S)-N-(1 -(4-Hydroxymethyl)thiazole-2-yl)-Zpivalamidoethyl)phenylsulfamic acid;

(S)-4-(2-(4-Ethoxycarbonyl)thiazole-2—y1)-2-pivalamideoethyl)phenylsulfamic acid;



49. A nethod for pronoting the growth of

repl acenents conprising adninis?ering to Zkkﬂngga;t
woanpmuzagy according to Caiml. 50. A nmethod feCT/US2007/014822

pronoting tissue repair in the context of guided

ti ssue regeneration (GIR) procedures conprising

adm nistering to a human a conpound according to C aim

1. 5 1. A conpound having the fornula: wherein Ris a

substituted or unsubstituted thiazolyl unit having the

formula: R2 is chosen from i) CG-Clinear or branched

al kyl; or ii) Cl-C linear 1d8 branched al koxy; R4 and

R5 are each independently chosen from i) hyarogen'ii)

substituted or unsubstituted Cl-C I|inear, branched: or

(%%%%Fq_ﬁHf/,wl%ﬁagb%q)%gwgﬁtpi\ta}ami;noemyumbéwlfamieamd;
; ubs i .
G ke SRS e o
L T
: r.isjng: .

4{@7@%@@&@6@%1)93%%2-zslgf%"é{flr?'&’qé%@%?%}%a’%‘i; e peid;
s W hs- B HHEXG bR YiiSia20l-Zg1)3-givalanG @oethy Behenylsulfamic

e flng a dlsease chosen from a di sorder chosen
fromacidabeti c retinopathy, macul ar degenerati on,

(.Sggzg-Eﬁ{)ﬁ%(—%ef}rhi/gthgaz&e—ﬁ-'ylﬁ@-%ﬁ@a@mﬁi@é&@l)@he@@hfalrﬂis acid;
(S)—4—(2-Pivalamido-2—(4-(thiophen-2-ylmethyl)thiazol-2-yl)ethyl)pheny1sulfamic acid;
(S)—4-(2-(4-(3-Methoxybenzyl)thiazol—2-yl)-2-pivalamidoethyl)phenylsulfamic acid;
4-((S)-2-(4-(2,3-Dihydrobenzo[b][! ,4]dioxin-6-yl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid; '
(S)-4-(2-(5-Methyl-4-phenylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid;
(S)-4-(2-(4-(4-Biphenyl)thiazol~2-yl)-2—pivalamidoethyl)phenylsulfarnic acid;
(S)-4-(2—tert-Butoxycarbonyl~2-(2-methylthaizole-4-y1)—phenylsulfamic acid
(S)-4-(2-(tert—Butoxycarbonyl)-2-(4-propy1thiazol-2-yl)ethyl)—phenyl sulfamic acid;
(S)—4-(2—(tert—Butoxycarbonyl)—Z—(4—tert-butylthiazol-2-yl)ethyl)—phenyl sulfamic acid;
(S)-4-(2-(tert-Butoxycarbonyl)-2-(4—(methoxyrﬁethyl)thiazol-Z-yl)ethyl)-phenyl sulfamic
acid;
(S)-tert-Butyl 2-(4-nitrophenyl)-1 -(4-(trifluoromethyl)thiazol—2-yl)ethy1carbamate;
(S)-4—(2-tert—Butoxycarbonyl)-Z-(4-(2-hydroxymethyl)thiazole-Z
yl)ethyl)phenylsulfamic acid;
(S)-4—(2-tert-Butoxycarbonyl)-Z-(4-(2-ethoxy—2-oxoethyl)-thiazole—z-yl)-ethyl)
phenylsulfamic acid;
(S)—4-(2-(tert-Butoxycarbonyl)-2-(4-(2-(2-methoxy-2-o7;oyethy1 amino)-2-
oxoethyl)thiazole—Z-yl)ethyl)phenylsulfamic acid;
(S)—4—(2-(tert-Butoxycarbonyl)-2-(2-piva1amidothiazole-4-y1)ethyl)pheny1-sulfamic acid;
(S)-4-(2—(tert—Butoxycarbonyl)—2-(5—pheny1thiazol-2—yl)ethyl)~pheny1 sulfamic acid;
4-((S)-2-(tert—Butoxjrcarbonyl)-Z-(4-(3-(triﬂudromethyl)phenyl)thiazol-'Z-yl)ethyl)—
phenyl sulfamic acid;
(S)-4-(2-(tert-Butoxycarbonyl)-2-(5-pheny1thiazol-2-yl)ethyl)-phenyl sulfamic acid;
(-{4-[2 ,2-Dimethyi-propionylamino)—2—(2-phenyl-thiazol e-4-yl)ethyl]phenyl}-sulfamic

acid;
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el asti cum Paget's di sease, vein occlusion, artery
occl usion, carotid obstructive di sease, chronic
waeeistonsy6yi tritis, nycobacterial infections, LPaE/US2007/014822
di sease, system c |upus erythematosis, retinopathy of
prematurity, Eales' disease, Behcet's disease,
infections causing a retinitis or choroiditis,
presumed ocul ar hi stopl asnosi s, Best's disease,
nmyopi a, optic pits, Stargardt's di sease, pars
planitis, chronic retinal detachnment, hyperviscosity
syndrone, toxopl asnosis, tAdfma and post-| aser
conpl i cations, diseases associated with rubeosis, and
proliferative vitreoretinopathy conprising
(S i &-Buitory chboay Derépleny h%@%@?ﬂ’ﬂ?ﬁ&'%e@%)'
of Clé@l@n@ ‘g@-SS ancﬁ] 51. 54. A nethod for treating a
di seENERBLENFE a di sorder chosen from Crohn' s ,
(gjs'?"-@@e{zi[ldtew-Bﬁfoﬁtyba&bonxdhinﬁxiqsz-(ﬁgu}fpggu@;phenyl)-ethyl]-th1azole—4-
sarcoi dosis, rhe gggoi ? arthr.i téiﬁ’m%ﬁgig&%oms’ Csl er -
Vieberyl ReferlamiagAseheny|-PRRIURE pE Retor rhagi ¢
(gﬁgﬁ_rgm%&t.@:fﬁql-pﬁeﬁmmetbdze&dsismfmylemyﬂfmamthiazow-z-yl}-%(‘#-
acqui'red 1 mmune deflciency syndrone c nprising
adm mléfaeﬁﬂqrghclwlhemﬂaﬁ?r%a“@&?ﬁ&ﬁ%‘“ﬁgx ofdihg to any .
BB AL B3 ety Dlo. (B thi dpHERL ol - ARithyliphanyl sulfamic

chose rom’a di'sorder chosen from skel et al
nmuscl &cidnd nyocardi al i schem a, stroke, coronary

@5{ g@//(*%:‘%‘gﬁi&iazgﬁ5iﬁﬁﬁf(ﬂrt-ﬁﬁtﬁ‘R#ﬂééﬁorgh)%&gﬂﬁ)heﬁylwmm acid; and

e conprising admnistering to a human a
@mp@uﬂaﬁk-]aﬁm&y@ﬁrh@)tld-%yledf}’“@hﬁplﬁs“ﬁ@:ﬁ@nﬁ}?&l gmic agad.
A nmethod for regul ati ng angi ogenesis in a human
conprising admnistering to a human a conpound
AGHRAFEhaEtita mpositiol @msisaBs 38 and 51. 57. A method

for vascularizing i schem c ,tiss i 3 [auman
Adnpr PEE H@“‘&B‘fr‘ﬁ‘?{’gg‘?‘@}qsr?ﬁc‘frgln %ﬂuﬁn%hpé’ conpound
&§COr dh8er dréeciplentsl cricaRicds- 38 and 5 1.

A method for treating a disease chosen from a disorder chosen from diabetic retinopathy,
macular degeneration, cancer, sickle cell anemia, sarcoid, syphilis, pseudoxanthoma
elasticum, Paget's disease, vein occlusion, artery occlusion, carotid obstructive disease,
chronic uveitis/vitritis, mycobacterial infections, Lyme's disease, systemic lupus
erythematosis, retinopathy of prematurity, Eales' disease, Behcet's disease, infections
causing a retinitis or choroiditis, presumed ocular histoplasmosis, Best's disease, myopia,
optic pits, Stargardt's disease, pars planitis, chronic retinal detachment, hyperviscosity
syndrome, toxoplasmosis, trauma and post-laser complications, diseases associated with
rubeosis, and proliferative vitreoretinopathy comprising administering to a human a

compound according to Claim 1.

A method for treating a disease chosen from a disorder chosen from Crohn's disease and
ulcerative colitié, psoriasis, sarcoidosis, rheumatoid arthritis, hemaﬁgiomas, Osler-
Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid or blood borne
tumors and acquired immune deficiency syndrome comprising administering to a human

a compound according to Claim 1.
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58. A nethod for pronoting the growth of skin graft
repl acenents conprising admnistering to a hunman a

woanpmuzid accordi ng to any of Cains 33-38 andP&L/USED7/014822
A nmethod for pronoting tissue repair in the context of
gui ded tissue regeneration (GIR) procedures conpri sing
adm nistering to a human a conpound accordi ng to any
of Clains 33-38 and 51. 60. A conpound according to
any of Clains 1, 33-38 and 51, wherein the conmpound is
a pharmaceutically acceptabl e of either basic groups
or acid groups. 6 1. A conpbund according to O ai m 60,
wherei n the conmpounds are salts conprising anions
chosen fromchloride, brom de, iodide, sulfate,

ABhSHbA 3 EirefiAk Bfigdage clhisea fivonatiiordsishpiratEom skl guscle and
acetate, propionate, butyrate r UV L&ar di ,
myredrdiad }scaﬁlntﬁa gireke, cgyong e?‘l‘??ié%\éﬁ%t’ g,gﬁ?%érr %‘f‘taatg e, a;llseased‘ :
fﬁggery &l dobrifrRingbAimiAistarmeoomchvacaros gempoyns] according to
c%#g%r : §ﬁg?ein thelconpounds are salts conprising
Ciaitd bns chosen from sodium |ithium potassium

cal cium magnesi um and bi snut h.

A method for regulating angiogenesis in a human comprising administering to a human a

compound according to Claim 1.

A method for vascularizing ischemic tissue in a human comprising administering to a

human a compound according to Claim 1.

A method for promoting the growth of skin graft replacements comprising administering

to a human a compound according to Claim 1.

A method for promoting tissue repair in the context of guided tissue regeneration (GTR)

procedures comprising administering to a human a compound according to Claim 1.

A compound having the formula:

R
Q 0
\ 7
/S\ /©/H/YN O
wherein R is a substituted or unsubstituted thiazolyl unit having the formula:

/N R* g N§r RS
I, o AT
R? is chosen from: '
i) C-Cg linear or branched alkyl; or
ii) C;-Cg linear or branched alkoxy;

R* and R? are each independently chosen from:

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

iii) substituted or unsubstituted phenyl;

iv) substituted or unsubstituted heteroaryl; or

R* and R’ can be taken together to form a saturated or unsaturated ring having from 5 to

7 atoms.

A pharmaceutical composition comprising:
A) one or more compounds according to any of Claims 33-38 and 51; and

B) one or more excipients or carriers.

A method for treating a disease chosen from a disorder chosen from diabetic retinopathy,
macular degeneration, cancer, sickle cell anemia, sarcoid, syphilis, pseudoxanthoma
elasticum, Paget's disease, véin occlusion, artery occlusion, carotid obstructive disease,
chronic uveitis/vitritis, mycobacterial infections, Lyme's disease, systemic lupus
erythematosis, retinopathy of prematurity, Eales' disease, Behcet's disease, infections
causing a retinitis or choroiditis, presumed ocular histoplasmosis, Best's disease, myopia,
optic pits, Stargardt's disease, pars planitis, chronic retinal detachment, hyperviscosity
syndrome, toxoplasmosis, trauma and post-laser complications, diseases associated with
rubeosis, and proliferative vitreoretinopathy comprising administering to a human a

compound according to any of Claims 33-38 and 51.

A method for treating a disease chosen from a disorder chosen from Crohn's disease and
ulcerative colitis, psoriasis, sarcoidosis, rheumatoid arthritis, hemangiomas, Osler-
Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid or blood borne
tumors and acquired immune deficiency syndrome comprising administering to a human

a compound according to any of Claims 33-38 and 51.

A method for treating a disease chosen from a disorder chosen from skeletal muscle and
myocardial ischemia, stroke, coronary artery disease, peripheral vascular disease,
coronary artery disease comprising administering to a human a compound according to
any of Claims 33-38 and 51.
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A method for regulating angiogenesis in a human comprising administering to a human a

compound according to any of Claims 33-38 and 51.

A method for vascularizing ischemic tissue in a human comprising administering to a

human a compound according to any of Claims 33-38 and 51.

A method for promoting the growth of skin graft replacements comprising administering

to a human a compound according to any of Claims 33-38 and 51.

A method for promoting tissue repair in the context of guided tissue regeneration (GTR)
procedures comprising administering to a human a compound according to any of
Claims 33-38 and 51.

A compound according to any of Claims 1, 33-38 and 51, wherein the compound is a

pharmaceutically acceptable of either basic groups or acid groups.

A compound according to Claim 60, wherein the compounds are salts comprising anions
chosen from chloride, bromide, iodide, sulfate, bisulfate, carbonate, bicarbonate,
phosphate, formate, acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate,

maleate, succinate, tartrate, fumarate, and citrate.

A compound according to Claim 60, wherein the compounds are salts comprising cations

chosen from sodium, lithium, potassium, calcium, magnesium, and bismuth.



