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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-healirig wounds are a major cause of prolonged morbidify 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



a) an effective anmount of one or nore conmpounds
according to the present disclosure; and b) an
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nmet hods for controlling angi ogenesis, and thereby
providing a treatnment for diseases affected by
angi ogenesi s, said nethods conprising admnistering to
a human an effective anmount of a compound according to
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It has been suggested that one means for regulafing angiogenesis 19% trQé%&:atwnts 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 .,
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and/or to "about" another particular val ue. en such
a range i s expressed, another aspect includes fromthe
one particular value and/or to the other particul ar
value. Simlarly, when values are expressed as
approxi mati ons, by use of the antecedent "about," it
wi |l be understood that the particular value forns
anot her aspect. It will be#further understood that the
endpoi nts of each of the ranges are significant both
inrelation to the other endpoint, and independentl
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organic units. In order to effectjvely function in
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occurs apd;ingtagcesgvhere LAQEEAPY y 4 - 2- naPht hyl radical . In some

enbodi nents, an organic radical can contain 1-10

i norgani ¢ het eroatons bound thereto or therein,

i ncl udi ng hal ogens, oxygen, sulfur, nitrogen,
phosphorus, and the |ike. Exanples of organic radicals
include but are not limted to an al kyl, substituted



7 Substituted and unsubstituted Thal oal kyl" are
used herein denotes an al kyl unit having a hydrogen
wo absmomsubsti t ut ed by one or nore hal ogen at onBCT/A/82007/014824
exanple, trifitioronmethyl, 1,2- dicloroethyl, and
3,3,3-tiifluoropropyl. The term "aryl" as used
herein denotes cyclic organic units that conprise at
| east one benzene ring having a conjugated and
aromati c six-nmenbered ring, non-limting exanpl es of
whi ch include phenyl (C6),.naphthylen- 1-y1 (C19),
napht hyl elF-2-y1 (C10). Aryl rings can have one or
nore hydrogen atons substituted by another organic or

inorganic radical. Non-limting exanples of « .
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e e sl BRI o L LR 68 s
elsewherd B3B8 Gé Yfzah R (Aisa8n 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
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up the conpounds of the present disclosure solely to
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Sutiskbutd i it
non-hmltmlg e exa% w&g@%&_&%ﬁ_&ﬂ, cyclopropyl (Ca),
n-butyl (G, &%W 1(lf Jert GEEALCD) BT REGAopanty! (C2),
cyclohexyl(@(]bl( @hﬂ)lﬁ; h]gm avhegas @N(tn@pqgsl gneax\,\b'ahche%'_lzr cyc%yl non-limiting
examples. 0 (%?vg 10025 Wé@% @?)2 %h%rémé%ﬁtﬁmﬁmﬂ 2Cy),
ammomeﬂl}‘l (C{l)l 2@h¥o’i§>cthyl€(|€2);l}2€hj@1rox3@ﬂg1{|@@;)4@,2 -diferoethyl 2(,22) 2,2,2-
tnﬂuoroethyl (C;) gc'_aboxypr()pyl (Cs), 2,3-dihydroxycyclobutyl (Ca), and the like.

Substituted and unsubstituted linear, branched, or cyclic alkenyl include, ethenyl (C3), 3-
propenyl (C3), 1-propenyl (also 2-methylethenyl) (Cs), isopropenyl (also 2-methylethen-2-yl)
(C3), buten-4-yl (C4), and the like; substituted linear or branched alkenyl, pon-limiting examples
of which include, 2-chloroethenyl (also 2-chlorovinyl) (C,), 4-hydroxybuten-1-yl (Cas), 7-
hydroxy-7-methyloct-4-en-2-yl (Co), 7-hydroxy-7-methyloct-3,5-dien-2-yl (Cy), and the like.

Substituted and unsubstituted linear or branched alkynyl include, ethynyl (Cz), prop-2-
ynyl (also propargyl) (Cs), propyn-1-yl (Cs), and 2-methyl-hex-4-yn-1-yl (C7); 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 (Cs), 5-hydroxy-5-ethylhept-3-ynyl (Co), and the tike.

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.



x) hal ogen; -F, --d, -Br, and -1;
xi) - (CRI 23. Rle)aCN XII) (CRI2'17. . 12b), NO2;

woz@‘s}obiﬁh wherein X i's hal ogen, j is front O POT/B52007/014824
= 3; for exanple, C1{2F, -CHF2, -CF3, -CCl 3, or XxivV)
(CRI 2DRI 2b)zSRI |; -SH, -042SH, -SCH3, -ClI2SCH3,
-8C6H5, and CH2SC61-15; xv) -(CR 12aRnb), SO2R | 1;
--802H, -CH2S02H, --S02CH3, ---CH2S02Cl113, S02C6H5,
and - CH2S02C6H5; and xiii) --(CRI2aR121)2S03RI [|; for

exanpl e, -S03H, -CH2S0311, ¥ -303043, CH2S03CHi ,
-S03C6H5, and - -CH2S03C6Hs® wherein each lin is

i ndependent |y hydrogen, substituted or onsubstituted
Cl-C4 linear, branched, or cyclic a

| k he
Sutstingsd sndungRIED elaOE:ABESS BRER d3gB B tpileying 2
hydrogen a?cma gﬁtgsﬁﬁ%t%? ;)llsblﬁxg %r %ore %51%@%1 afohﬁfd’%‘%ﬂaﬂpfeb t@fl€oreakthyl, 1, 2-

ogen or i near or branched
dicloroethyd] 4qdl 3,3 Bheifludetgopylis from O to 4. For the

f th .
ep é&ﬁg‘s es,a gs ug X {-)\gs eg(tatﬁg Ic:)‘?cgj o g%nef? I{Jgﬁs %‘1?{ ?nsq at least one
benzene mg% QEQJP] aééﬁ'ahdfaﬂ:lfm%ﬁtﬁslﬁ-lﬂmﬂtbeied 1t‘1ng,rmm-hm1tmg examples of
scr e erein, includin ri
which mclddash@wb@émaphﬂvﬂ%l-ﬂ feeds ahS -V Go)- S5y FEE oan have

tutu ani6 0FRP¥Edri®faddfal. Non-limiting
°n°°rm°re e° p are use I nter changeab t hr oughaqut t

examples ¢ff sﬁbwﬂltesipuyll fingsdnclode: 4—ﬂuoropi|rmyl ,5@983 dm:ggpggﬂl (Ge)s 3-
metrsipneRp s i RomhRr R (Rt IEEs b SprebI €. >
cyanopherIyY (@53{32‘6 d?h@r&ﬁiwmﬁmyﬂ) e@? Q-EFéTlib:?ij?enyl {CH), Bdrvsroxaymaphthylen-2-
ere rovi de a s for ul at i sis
J1(Cuo, 4 rimspisoimambdenyicnden: 15 SAIBBP Iy Ry
ThEY Sy HhotQCIeHBatlc Ahit Wosiptisinigasties &if 9o thehilmw

I's 1nsufficrent or where increased bl ood, fl ow wou k? ted
conjugatedJ embéroviagic ring whereipatdeashenoeHde %ﬁﬁﬁmm %ﬁ?’oﬁ@% gelecte

re resol ved t & Bing! % example,
from mtroggri a?"(ﬁﬁ‘rﬁffsi‘?xﬁ nhi BIBFOI‘S ofﬁ%e present d| sci osu?e
a ring haviHii Tbr @aeneaphéiein aiflease gue Bing Aprang kyenatosn gotdited to nitrogen,

bl ood vessel re delln nd t her er v
oxygen, of gHiyr, ghjag g 8%71 CT/ ﬁzd’g 17%148 4 °

also be a fused multicyclic and heteroaromauc ring system having wherein at least one of the

rings is an aromatic ring and at least one atom of the aromatic ring is a heteroatom including

nitrogen, oxygen, or sulfur

The following are non-limiting examples of heteroaryl rings according to the present

disclosure:

++ O+, ReoH

The term “heterocyclic’ denotes a ring system havmg 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

N

H R o
-S(L(iy; -St(—z: ; and O

All of the aforementioned heteroaryl or heterocyclic rings can be optionally substituted

with one or more substitutes for hydrogen as described herein further.



10 which are Caused by insufficient regulation of

wo%{ngﬁotei n tyrosine phosphatase beta (HPTB:rR)k2007/014824
e compounds di scl osed herein include all

pharmaceutically acceptable salt forns, for exanple,
salts of both basic groups, inter alia, am nes, as
well as salts of acidic groups, inter alia, sulfamc
aci ds, and carboxylic acids. The follow ng are
non-limting exanples of anions that can formsalts
with basic groups: chlorid& bronide, iodide, sulfate,
bi sul fate, carbonate, bicarbonate, phosphate, formate,
acetate, propionate, butyrate, pyruvate, |actate, .
Theohdhethe dscipion of i prasent disstosinedhe termg hayiagdhe spelling

. fumarate, citrate, and the ]ike. .Th I | r:

“inophenpa i pHPRRETERENpI 68 o D ere P Ran bl ndf e
. @i C groups: sodium lithium potassium calcium

fespe“”e‘é%gﬁ‘ési um bismuth, and.the like. R Units Ris a unit

chosen from i) hyql_rg@&%]m! | ___@Si tuted or
unsubstituted phenyle; dif) stituted or
s e e 2, B gt o s
moieties 0 PR FBR T QB 2B O o B Pt o ™
“thiophene@ryicinddhiopherfealyill are@3d whe deresbingiRsgTings @h 8RKT A oieties
which maic% gg 5&%&:@%@? ﬁii}gp%see%t BIEQ¥re sél%i)}jtoq{m&qy QHEmbRMbRGo the
artisan of ordinary skill which rings are referred to herein.
The following are non-limiting examples of units that can substitute for hydrogen atoms:
i) C;-C;2 linear, branched, or cyclic alkyl, alkenyl, and alkynyl; for example, methyl
(Cy), ethyl (Cy), ethenyl (Cy), ethynyl (Cz), n-propy! (Cs), iso-propyl (Cs),
cyclopropyl (Cs), 3-propenyl (Cs), 1-propenyl (also 2-methylethenyl) (Cs),
isopropenyl (also 2-methylethen-2-yl) (Cs), prop-2-ynyl (also propargyl) (C3),
propyn-1-yl (Cs), n-butyl (Cs), sec-butyl (Cs), iso-butyl (Ca), tert-butyl (Cs),
cyclobutyl (Cs), buten-4-yl (C4), cyclopentyl (Cs), cyclohexyl (Ce);
i1) substituted or unsubstituted Cg or Cyq aryl; for example, phenyl, naphthyl (also
referred to herein as naphthylen-1-yl (Cyo) or naphthylen-2-yl (Ci0)); |
iii) substituted or unsubstituted C;-Co heterocyclic rings; as described herein below;
iv) substituted or unsubstituted C;-Cs heteroaryl rings; as described herein below;
v)  «CRR'™),0R'; for example, -OH, -CH,0H, ~OCH;, -CHOCH3, -
OCH,CH3, —CH,OCH,CHj3, -OCH,CH,CH3, and ~CH,OCH>CH>CH3;
vi)  ~(CR'”R'%),C(O)R"; for example, -COCH3, -CH,COCH3, ~OCH;CH, —
CH,COCH,CH3, -COCH,CH>CH3, and -CH>COCH,CH,CH3;
viiy —(CR'R'?),C(O)OR"; for example, -CO2CH;, -CH,CO,CHs, -
C0,CH,CHj, —-CH,C0O,CH,CHj3, —-CO;CH,CH,CH;, and - -
CH,C0,CH,CH,CHj3;
viii) —(CR'*R'®),C(O)N(R'),; for example, ~CONH,, ~CH,CONH, -
CONHCH3, ~CH,CONHCH3, -CON(CH)2, and ~CH,CON(CHs)y;



Ho-- wherein |l e represents one or nore optional

repl acenents for hydrogen. The follow ng are
wonosy/dosvit i ng exanples of R units that can spoOstustaote14824

for hydrogen atonms on a phenyl unit: W)

2008/ 002571PCT/ US20071014824 11 Cl-C12 li near,

branched, or cyclic alkyl, alkenyl, and allcynyl; for

exanple, nmethyl (CO ethyl (C2), ethenyl (C2), ethynyl

(C2), n-propyl (C3), iso-propyl (C3), cyclopropyl

(C3), 3-propenyl (C3), I -Spropenyl (al so

2-nmet hyl et henyl) (Cs), isopropenyl (also

2 rret hyI et hen 2-yl) (C3), prop-2-ynyi (also propargyl)

ix) | | s o 15115¥ R ty)@r,gfgg%hay;plg(ﬁyhz,cﬁ ec \ %, ’—%)[-13)2, -
but gy | OB NHEHoPaninN(iE), ané e

ii)s d or” unsu stltuted or Cl10 aryl; for
X) examﬂbgen pifen¢l, —Brapist-Hyl (also referred to herein as

naph Jz (C10) or naphthyl en-2-y1 (Ca;
X nosh tbﬁé&g’r unsubstituted Cl-00 heterocyclic

xii) | ngg%R?Q}'@'?ggoﬁcgegohﬁr ein bel ow, iv) subst ituted or
urisubstitute eterp I scri
xiibher oA G HRFEIR S (S Doh B HTR AR ) + K o0 RSB -

CeH3,; - 0Cl12
-lef&%‘%i}?é’%méilzo 13, and CHCZ) 13

xivyi ) —~(CREFR R L0y P LSH HC B CHoposbetts and -

Cl—% 0C112CH3, - CH2COCH2CH3, --COCH2Cl112C1-13,
and — | 2CH2C113; vii)-(CR 12al112b) X(0)OR11; for
xvﬁxanﬁlQCR'zaR@)ZSDzH' —S@'@.G@GZSQ,H “H,SO,CHs, -

- CRQRGROY, ORGEFRGP. and GRORGRORGHS;

xiii) —(CR'*R'*),SO;R'"; for example, —SO3H, —~CH,SO;H, —SO3;CH, -
CH,S0:CH;, —SO3CgHs, and —CH>SO03CsHs;
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 hydrogqn or C;-C4 linear or branched alkyl; the
index p is from O to 4.

For the purposes of the present disclosure the terms “compound,” “analog,” and
“composition of matter” stand equally well for the phenylsulfamic acids described herein,
including all enantiomeric forms, diastereomeric forms, salts, and the like, and the terms
“compound,” “analog,” and “composition of matter” are used interchangeably throughout the
present specification.

The present disclosure addresses a major unmet medical need, inter alia; providing
compositions of effective human protein tyrosine phosphatase beta (HPTP-P) inhibitors; and
thereby provide a means for regulating angiogenesis and blood vessel remodeling in disorders
wherein angiogenesis is decreased or where tissue blood flow is insufficient or where increased
blood flow would bebeneficial.

This and other unmet medical needs are resolved by the human protein tyrosine
phosphatase beta (HHPTP-B) inhibitors of the present disclosure, which are capable of regulating

angiogenesis and blood vessel remodeling and thereby serve as a means for treating diseases



Viii) --(%gk&HZZb) C(O)N(RI 52; for exanple,

WO " CONHCl 13, -- CH2CONHC113,
] )2, and - CH2CON( GHB) 2: - - (ORI 2aR 26, §CTRIS2YyA1s2
; for exanple, -N1-42, -CH2NI 12, -NICH3, -N(Cl143)2 v-
NH( CH2CH3), -di 2NHCH3, - CH2IN\( CH3) 2, and
- C1 2NH(CH2CHs) ; x) hal ogen; --F., -d, -Br, and -1I;
Xi) -(CRI2altl2VN;, xii) --(CRl2aR12b), NO2; -CIika;’

wherein X is halogen, j is fromO to 2, j k 3; for
exanpl e, CH2F, -CHF2, -CF30 -CC13, or --CHr3; xiv)
--(CRI2a12.121)al I;-Cl112SFI, -SC 13, -Ci- IZSCHS

- SC6H5, and CH28CBl45 XV) - -(CRE221112b)t802RI ;

which are c&%ﬁ*b{nﬁgtﬁﬁQi%ﬂt]:,egulSﬂ&CthumﬂmmpSmS@h@s@ﬂm@se beta (HPTP-
- CH2S02C6El 5; and WO 2008/ 002571PCT/ US2007/ 014824 12

B). Xiii) -(CR121212.Db) 2503R13 for exarrpl e, -503H,

- CH2503H, -503CH3, S) (H—B an
Thecmggdquqgclosed herem include a harmaceutlc ly ’accepgable salt forms, for

example, salts of both basic groups, inter alia, amines, as well as salts of acidic groups, infer
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.

R Units

R is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted phenyl; and

ii1) substituted or unsubstituted heteroaryl ring.

One example of R relates to compounds wherein R is hydrogen, said compounds having

the general formula:

wherein Z is further defined herein below.
Another example of the compounds of Formula (I) includes compounds wherein R is

phenyl or substituted phenyl, said compounds having the general formula:
— _R°
/’

wherein R'° represents one or more optional replacements for hydrogen.
The following are non-limiting examples of R'° units that can substitute for hydrogen

atoms on a phenyl unit:



wherei n each R13 is independently hydrogen,
substituted or unsubstituted Cl1-C4 |inear, branched,

wo9bos@yshi ¢ al kyl, phenyl, benzyl; or two R13 pti/i€2008m4824
be taken together to forma ring conprising 3-7 atons;
R14 and el' are each independently hydrogen or CI-C4
l'inear or branched alkyl; the index pis fromO to 4.
Anot her exanpl e of the conmpounds of Fornula (1)
i ncl udes conpounds wherein Ris a substituted or
unsubstituted heteroaryl ring. For the purposes of the
present disclosure the foftowng are non-limting
exanpl es of heteroaryl rings suitable as R units for
t he conpounds of the present disclo

u .
i) 1, 230l nearslmohshid, pricyehio slT. ANEAY L anf eyl gy exemple, methy!

d 3)

Py S0 dEaD St (R ERERG ﬁ’%’%‘ i%?? peasieagRul(C
s Ogybﬁl@li’rﬁbylg(ﬂsi Blkmpéwl (CD11-Droyseniy] admmqmyletanwb (Cs),

1 4]t
e it ki oo
Uni LRSHOSGICS NS {T4), sebiil (CH; RodR (G cerpbob (G,
ﬁiﬁtﬁﬁgﬁb mulf;nﬁ?ﬂ ?;S;i;cy%t s (o, B TS Y
i) ggsﬁq;?g@;é( of gér{i‘ilbg B Yor & QP}IORM— e aﬁ\?ww&w naphthyl (also

oxy, cyc Oopr OpOXYy, | Uor o chloro

f | ugsferred byhereii sl naphthmhlyb'l (Ganornaphthyéanograt €5p));

An exanple _of th oun of F "
iii)c o BRIt diRE PB?‘% ?f"‘g‘}r%i #’s P REETR g’ uni ? ha)élt\ﬁl %%ibuﬁ Hisnsii belov;
)f or @Hi)é%ﬁutea dr uﬁs&s}xtutezd ()JAGQhFﬁfoarylanﬁse aplesctibed herein below;
npoun For, a (I I nc
v) unl t-QCRn cRu OErln’tfgr RPN &g‘ﬁr %ﬁgﬁbﬁm -
At %cgﬁeéHex%ﬁJ@cﬁicﬁb &d@mqmﬁg,%d Eammmcaﬂaﬂzcm,
i ncl np unds wherein R units include unit

vhhay iHGRIAR PReqQIRI: for pxampls, <GOGE TEBHCOICH:, “OCH:CHs, -
o e OLHEEH, - CotH BIRER Rl ZHIcBTH, ALY the

f or
vii) —(CR'*R'?),C(O)OR'"; for example, ~CO,CHj3, ~CH,CO.CHs, -

CO,CH,CHj3, -CH,CO,CH,CH3, -CO,CH>CH,CHj, and -
CH,CO,CH,CH,CHs;

viii) —(CR'*R'%®),C(O)N(R'"),; for example, ~-CONHz, —-CH;CONH,, =
CONHCH;, —-CH,CONHCH3;, -CON(CH3),, and ~CH,CON(CH;)z;

ix)  —~CR'ZR'®),NR'"),; ; for example, “NH;, ~CH;NHy, -NHCH;, -N(CHs)2, —
NH(CH;CH3), -CH,NHCH;, -CH;N(CH3),, and -CH;NH(CH,CHs);

X) halogen; —F, —Cl, —Br, and -I;

xi) —(CR'”R'®),CN;

xii) —(CR'*R'?*),NO;;

xiii) —CH;Xy; wherein X is halogen, j is from O to 2, j + k = 3; for example, —
CH,F, ~CHF,, —CF3, —CCl3, or —CBr3;

xiv) ' —=(CR'ZR'®),SR''; —SH; ~CH,SH, —SCH3, ~CH,SCHj, —SC¢Hs, and =
CH,SC¢Hs;

xv)  —(CR'ZR'®),SO,R'"; ~SO,H, -CH2SO:H, ~S8O,CHj;, ~-CH,80,CH;, -
SO,C¢Hs, and ~CH,S0,CsHs; and
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roma wde variety of inorganic (hydrogen, hy roxy‘i

am no, hal ogen or the |ike) or organic substituent

units, such as alkyls, cycloallcyls, heterocyclic,

heteroaryls, and the |ike, wherein such substituent

units can optionally have fromlto 12 carbon atons, or

I[to 10 carbon atons, or 1to six carbon atons. |In many

aspects of the invention R2 is chosen from

1) hydrogen; ii)substituted or =substituted Cl-C6

i near, branched, or cyclic alkyl substit ut ed or
xuiasubsQCRHﬂRk?B)zSB;R)‘r‘ ﬁ)t@xample -$Q;H,_—@é SO, -SQ:67% _

Vi) R4 is hydrogen or
sub§lil% goé%fgi’ AUt eg&%&@? i near, br anghed or
wherein empqs ﬂld‘_éidéndeﬁﬂy h?dﬁgen @6bstitmed or unsubstimtsied:-&k i|<19¢al’ , branched,

et Gl e S a5 BT 4 s omprin
3-7 atomsgégg’gph iR 01 HihadseheshtBl Hdogefifor qFZylinear or branci@dealkyl; the

. _ e of conpounds according to Fornula (I) includes
1ndexp1szﬁ'erDtur4Lt that is hydrogen thereby providing

A@%@%&ﬁg{' aﬁ/thn %%ggy&ﬁrbeﬁ%h-m{:ﬁr(ﬁlih@lhdeé"&ﬁﬁﬁéﬂhd?ﬂh&rein Risa

substituted or unsubstituted heteroaryl ring. For the purposes of the present disclosure the

following are non-limiting examples of heteroaryl rings suitable as R units for the compounds of
the present disclosure: 1,2,3,4-tetrazolyl; [1,2,3]triazolyl; imidazolyl; pyrrolyl; oxazolyl;
isoxazolyl; [1,2,4]oxadiazolyl; [1,3,4]oxadiazolyl; furanyl; thiopheneyl; isothiazolyl; thiazolyl;
[1,2,4]thiadiazolyl; and [1 ,3,4]thiadiazolyl.

The heteroaryl units that comprise R units can be substituted by one or more units chosen
from methyl, ethyl, n-propyl, iso-propyl, cyclopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl,
cyclopropylmethyl, methoxy, ethoxy, n-propoxy, Zs0-propoxy, cyclopropoxy, n-butoxy, sec-
butoxy, iso-butoxy, tert-butoxy, cyclopropoxy, fluoro, chloro, fluoromethyl, difluoromethyl, and
trifluoromethyl. -

An example of the compounds of Formula (I) includes compounds wherein R units

+— 1+

Another example of the compounds of Formula (I) includes compounds wherein R units

include units having the formulae:

include units having the formulae:
N S
/ j /5
_3_<s |; —g—(N;, —3-@

A further example of the compounds of Formula (T) includes compounds wherein R units

++C

7 is a substituted or unsubstituted [1,3,4]thiadiazol-2-y! unit having the formula:

include units having the formulae:



Anot her exanpl e of conpounds according to Fornula (1)
i ncl udes conpounds wherein Rl is substituted or

wo Zswgheisri ut ed Cr-C6 |inear, branched, or cyclpcr/asloytgids24
non-limting exanples of which include R units chosen
fromnmethyl, ethyl, n-propyl, iso-propyl, cyclopropyl,
n-butyl, sec-butyl, iso-butyl, tert-butyl, and
cycl opropyl rnet hyl . A further exanpl e of
conmpounds according to Formula (1) includes conpounds
wherein Rl is a substitut unsubstituted C6 or Cu)
aryl unit, i.e. phenyl, gghthylen | -yl, and
napht hyl en-2-yl. Non-limting exanples of this aspect
i ncl ude phenyl, 2- quorophenyI
2008/002571PCT/U82007/ QJquorophenyI
4-f 1 uor ophenyl, 2- chI 411 3- chlorophenyl
4- chl or ophenyl, 2-net hyl ph&nyl, 3-net hyl phenyl,

and R is a $uB%inkbak ){hat o%n%hﬁdl@hﬁdﬁgdt].y choedrhirbmirewide, variety of inorganic

4-et hyl phen - soro l ropyl I
(hydrogen, hydmé}, gpymc{;m 'op St g%ﬁﬁ S\%l%&§f§ t rg %r;sygb:%% alkyls,

r éi'bitnrsﬁﬁﬁ eiibysti tu t units can optionally
cycloalkyls th@fo%gaﬂéé he e?oagi/lg nﬁﬁﬁdggﬁglﬁ; |v3h2 frmerin al.nhen u;éhen%n
have from Pt¢ N2 bhxﬂbﬂatdmyd amil o)l Plsatbpn, at@m(,l‘}réttﬁﬂ’%l many

é % t,h am n henyl 3-am nophenyl ,
aspects of e IRyepHp enyI 3. (N, N-di et hylami no) phenyl ,
i) 34!\}1 rbgéhram Ino) ghenyl 3- (N, N di) et hyl am' no) Phenyl ,
am nophen - i no
i) N &thiﬁgﬁ?ﬂ %Fn"F‘H'BS’?}HEWQI “@‘l@ os ﬁ{wcenyfkyl '4- (N

g, dt en-1-yl, and
m) pﬁ%ﬁﬁgw &Wg./ﬁ%ﬁhﬁ{éﬁp\ ﬁyeiml P ta{r;%”her exanpl e of

w)con’p ds according to Formula (1) includes conpounds
V\,her 8 s,has the fornmula -NR7C(0)OR8; R7 is hydrogen
) and é I's chosen fromnethyl (Cl), ethyl (C2),

vi)n- pr_mrmi" 4fB) , iso-propyl (C3), and cyclopropyl (C3).

The Z qgé ﬁ; the present disclosure can further

viik o (@OPR ki ng unit L, which when present, serves,

is hydr%%nccﬁ‘@ﬁ ftuttab Rr hsubstitdd Gﬂ-mlmbaeryahchul for egclidalkyd, R® is C;-Cs
Wien the index x is equal the{ hﬁyp%;{ ﬁéﬁlR’w
linear or biasichebalkyl, ovbenzyh % is el Binsag, béﬁ'ﬁf‘é’led’t?f cyelina PR
uni t I, | 1U6Y Ber2glVi NQ- the
hydrogen ¢t rlpﬁuhprf‘ R Fﬁ% lﬁ%gi)’? r Brahé erdgig};} B e a%lé o Sl
Oriemiammolnypduyds @gmndlngp E@W‘Flﬁéarm@]ﬂd?ﬁaah%h%t at 1s hydrogen
thereby prowlé}/ng compd%nﬁs Xavmg the general formula:

S
[
S< HN S
HO™ N \I!|:N>

wherein R is defined herein above.
Another example of compounds according to Formula (I) includes compounds wherein
R! is substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl, non-hmltmg examples
of which include R' units chosen from methyl, ethyl, n-propyl iso-propyl, cyclopropyl n-butyl,
sec-butyl, iso-butyl, tert-butyl, and cyclopropylmethyl.
A further example of compounds according to Formula () includes compounds wherein
R! is a substituted or unsubstituted Cg or Cio aryl unit, i.c. phenyl, naphthylen-1-yl, and
naphthylen-2-yl. Non-limiting examples of this aspect include phenyl, 2-fluorophenyl, 3-



and the index y is fromlto 4. One exanple of L units

j units wh [ '
wda%gé/wﬁgﬁ S erein RO1 and R9' are each @Hh{%@%usu

eindex y is equal to 1, these units have
formula: -012- that is also referred to herein as
met hyl ene linking units. Another exanple of L units
i ncludes units wherein all R9a and R96 units are
hydrogen and the index y is equal to 2, this unit has
the formula: -CH2CHr- and is also referred to herein
as an ethyl ene linking unild- A described herein above
t he conpounds of the present invention includes al
pharmaceutically acceptable salt fornms. A conpound

r A¢hidroph¥hi/1) 3-chlorophenyl, 4-chiorophenyl, 2-methylphenyl,

ﬂwo"“%’\c?é? O eop07/ 014824 1
3-methylpbsmfpt-sethylehanyl, 3rethyleheqyls %ﬁﬂ‘é’ﬁ’z}i‘&g n + oyl 3 1O
isopropylphenyl, 3-isopropylphenyl, 4-isopropylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 2-aminophenyl, 2-(N-
methylamino)phenyl, 2-(N,N-dimethylamino)phenyl, 2-(N-ethylamino)phenyl, 2-(V,V-
diethylamino)phenyl, 3-aminophenyl, 3-(N-methylamino)phenyl, 3-(IV,N-dimethylamino)phenyl,
3-(N-ethylamino)phenyl, 3-(N,N-diethylamino)phenyl, 4-aminophenyl, 4-(N-
methylamino)phenyl, 4-(N,N-dimethylamino)phenyl, 4-(N-ethylamino)phenyl, 4-(V,N-
diethylamino)phenyl, naphthylen-1-yl, and naphthylen-2-yl
A yet further example of compounds according to Formula (I) includes compounds
wherein R' has the formula _NR'C(0)OR; R’ is hydrogen and R® is chosen from methyl (C\),
ethyl (C2), n-propyl (Cs), iso-propyl (C3), and cyclopropyl (Cs).
The Z units of the present disclosure can further comprise a linking unit L, which when
| present, serves to connect the [1 ,3,4]thiadiazol-2-yl unit to the R! unit. When the index x is
equal to 0, the linking unit is absent. When the index x is equal to 1 the linking unit is present.
L is a linking unit having the formula:
~[CRPR™)]y—
wherein R?? and R®® are each independently hydrogen, Ci-Cs linear or branched alkyl, or phenyl |
and the index y is from 1 to 4.
One example of L units includes units wherein R* and R®® are each hydrogen and the
index y is equal to 1, these units have the formula:
—CHy—
that is also referred to herein as methylene linking units.
Another example of L units includes units wherein all R* and R units are hydrogen and
the index y is equal to 2, this unit has the formula:
—CH,CH>~
and is also referred to herein as an ethylene linking unit.
A described herein above the compounds of the present invention includes all

pharmaceutically acceptable salt forms. A compound having the formula:



The conpounds can also exist in a zwitterionic form
for exanple: as a salt of a strong acid, for exanple:
wo0®B00s/002571 The anal ogs (conpounds) of the prespot/us2007/014824

di scl osure are arranged into several categories to
assist the formulator in applying a rational synthetic
strategy for the preparation of anal ogs which are not
expressly exanpl ed herein. The arrangenent into
categories does not inply increased or decreased
efficacy for any of the conpositions of matter
described herein. WO 20087002571PCT/ US2007/ 014824 16
The conpounds of the present disclosure can be
prepared using the procedure outlined _herein belowin
steps (a) - (f) or by maki ng nodifi gatians t her eof

whi ch are known to thagse il /i n art and by
whi ch can be aQQQﬂpI t he need for undue

experi nent at i on,s“f‘_St ) HN.St (b)

10 N
. H

can form salts, for example, a salt of the sulfonic acid: :
S
(<)
N
QP

® © _S< HN
oy T o
N

]
S
<)
N
©__S< HN S
07" N _ \EF‘>—‘CH3
~N
- B

The compounds can also exist in a zwitterionic form, for example:

()

; and

2®

e

o 0

A4 @
|
N~N ; Or
as a salt of a strong acid, for example:
S
l />—< >
N
WP lo
N H™
B R © ;‘;T />—CH3

Cl Ny

The analogs (compounds) of the present disclosure are arranged into several categories to
assist the formulator in applying a rational synthetic strategy for the preparation of analogs which
are not expressly exampled herein. The arrangement into categories does not imply increased or

decreased efficacy for any of the compositions of matter described herein.



Ste Step (d) Step (e) WO

w080 894571PCM S2007/ 01, 182, 1 17 Sch
0tzﬁ‘@'er el n bel ow outlines the procedure for pr eg’gf%{Ur?éo"t”r?é“s“

anal ogs of the present disclosure that is described in
detail in Exanple 1.

16

The compounds of the present disclosure can be prepared using the procedure outlined
herein below in steps (a) — () or by making modifications thereof which are known to those

skilled in the art and by which can be accomplished without the need for undue experimentation.

Step (a)
(@] (0]
OH ~N2
HN. _— HNL
02N Pr 02N Pr
Pr = protecting group
Step (b)
0O (0]
= Ny . Br
HN. A HN<
O,N Pr O;N Pr
Step (¢)
0 S

0,N g P TN R NH,* HBr
05N
Step (d)
S, S
| )R | >—'R
N N
NH,* HBr NCS
O,N O;N
Step (e)
S S
| >_ R 0 | />—R
e Som, ———

NCS R'—(L)y

AN _s
O,N O,N \ILfN/>_(L)y_R|

Step (f)



Scheme 0 1 Reagents and conditions: (WO
§|so-buty1)00?CI, Et3N, F; 0 C, 20 min (ii) CH2ZN2: 0 C
wot0ogieesmt enp for 3 hours. WO PCT/US2007/014824
20081092571PCT1U520071014824 Reagents and and /

conditions: (e) CH3CN, reflux 2k. ris\r_c) 02ti

17
S S
W [ )=
N N
HN._ _g HN 5
O,N IN/>_fL};-Rl HO™ R IN,}—(L);"R‘

Scheme I herein below outlines the procedure for preparing the analogs of the present

disclosure that is described in detail in Example 1.

Scheme I
O O
N
HN O HN o
OzN Y OzN \(
O CH; O -CH,
H,c CH H,C CH

Reagents and conditions: (a)(i) (iso-butyl)OCOCI, EtsN, THF; 0 °C, 20 min.
(ii) CH2N3; 0 °C to room temp for 3 hours.

0 0
/@/\HVN’ Of\fu\’
HN._ O - HN.
0,N \( O,N \(
R °

0
e
H,c CHs H,c CHs
1 2

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



34 Reagents and conditions: (d) thiophosgene,

| ; ft, 18 hr. 5 Reagents and condi bi-2R%2007/014824
W"?Qi”’(? C(0) NHNH2, EtOH; reflux, 2 hr. (i.§’ @
rt 18 hr; 50C 2 hr. 6 Reagents and conditions: (0

(i) H2:Pci/C, MeOH, (ii) 803-pyridine, NHAOH WO
2008/ 902571PCT/ US2007/ 014824 EXAMPLE 1

18

(<)

NH,
NH, * HBr
—  oN

H,C CH;
2 3
Reagents and conditions: (c¢) CHiCN; reflux 2hr.

s s
Paw, P
N N
NCS
N S ON _
4

Reagents and conditions: (d) thiophosgene, CaCO;3, CCly, Hy0; 1t, 18 hr.

OO o

Reagents and conditions: (e)(i) CH3C(O)NHNH,;, EtOH; reflux, 2 hr.
" (if) POCl3, rt 18 hr; 50 °C 2 hr.

S ‘ S
(<) <)
N o O N
— \\SJ' o 3
PLEN ;
HO lﬁr lr />‘—‘CH3
=N

Y )

5 6
Reagents and conditions: (f) (i) Hz:Pd/C, MeOH; (ii) 8O;-pyridine, NH,OH.

>'_‘CH 3

O,N



(S).4-(2-(5 methyl-"1-phenyithiazol -4-
yfl et hyl ) phenyl sul fam c acid (6) Preparation of
woO k@sadomzo- 1- (4- ni trobenzyl) - 2- oxo- propyl | - car ber/osmo7/014824

acid tert-bu.. ester (1): To a 0 t, solution of

2-(S)-tert-but oxycarbonylarnirto-344-nlt 10phenyl)-prOp

iOni3 acid (1.20 g, 4.0 nmmol) in THF (20 nL) is added

dropwi se triethylarnine (0.61 nm., 4.4 nmol) foll owed

by iso-butyl chloroforrnate (0.57 rnL, 4.4 mmol). The

reaction mxture is stirr?? at 0OC for 20 mn and

filtered. The filtrate is'freated with an ether

sol ution of diazonethane (-16 nmol) at 0 'C. The

reaction mxture is stirred at roomtenperature for 3

hours and concent rat e®EXANMPIdeSi due is dissol ved in

Et OAc C Mt iRt R [2-BRchyHhid281-4-

- ) 2-

dri ed“?%a%s &i’?'?llf%é‘? Ml cerﬁﬁ@at ((edﬁl n }}\%{cuo

The resulting rgbetﬂybphénymul"faﬁmcemb@@r silica

(hexane/ EtOAc 2:1) to afford 1.1 g (82%yield) of the

desired product as a slightly yellow solid. 1H NWR

preg,g.%?m [3- @Q%ﬂ)-Eﬁnlﬁoﬁénéﬂb-z-&g?{gpﬁcmaﬁiq N ik buty] el

(1): To a G-C salutipn oﬂu@wrr-hwxy@rwyéaaﬂln°§ @3m§°§ﬂ6‘wé> %f°f1°ﬂ‘° aeid
(1.20 g, 4. (gpéxgcgﬁ ﬂf'TI!IF @AY ddBedddpwisklihibehylkatihe (G:61 $Q.4.4 mmol)
followed bb3sdsbmybeﬂlo(o4‘emate .52 me ¥4 mepld "B}edsgthncramp g girred at 0 °C

I ~
tor 20 ming e iod TR B b altly L S LClimanane (16
mmol) at 0(*‘@ ggléféacb%té Haxtgﬁd ierstirrkd, Zts g;ib%&r@frdtuwonﬁg@uys 4nd cpngentrated
IS aaqde ro e a

The residurigdighglvedrieE{QaE R Wa %@tﬁh‘?%es?‘é’ 13"’?]"‘.5?8’%%5?"6%?

! The resdltitgl fesidaé Ehmlca
owson. RIS A BTG, iy e iR pieie
(hexane/EtAbRriddo offgahi & sdB2Vexiell) of &q/%@ﬁ%vwdelﬁ I5v4 Fhightly elgw soli

NyM t faf
'HNMR @080 PO IS (S i ORI S B P Y 6, 1D,
5.16 (d, JQ%X’:* 1—1%t €1), . 491@um§ w.2hedd, pur i3, smﬂ 6 1H),13.06udR, 30835 and 6.9
cbci3 8.20 (d, J'" 8.4 Hz, 2H), 7.39 (d, J=
Hz, IH),18414(SH?H)2I-|) 5 06 (d, J = 7.8 Hz, 111), 4.80 (q, J=
6.3 Hz, 111), 4.04 (s, 2H), 1.42 (s, 911)

Preparati on of (S)-244-ni rrophenyl 1- aheggr/ 8 ] est
Prdpﬂ!mdm{érhranhymevh?W )s%rm‘oxpsqpyl capIRig At feﬂ- utyl ester

): Toa (Et; SORHER P%ﬁs“gi&%& "9 4%%5&&(@ Q’éﬁo%%ﬂﬂ%barﬁ&hh%dm fort-buty]

ester, 1, (085@ f h0oantholy 1r( THFIG mL) . dﬁﬁedrdIQp)msq 48%1aa B §0- ynL, 1.25

fl d f 24
mmol). T8 SFARIOR SURBRIY SIS AT R e st P et §.4)%C e
sat. NaZCC%O OB XA 2R A thhBZDRTth B GB2- (3x rﬁS)mL)samUldie dombmeld@rgamc

sol ution and the precinpitat

| |
extracts atgywashed vith lrine, #ried EpiSPH U, R g Y 450 dfford
0.400 g o@lgxgq(e%ﬁ_éq ﬁ%ﬁu& v(!l‘ﬁéloﬁ s Wedlif} ?néjﬁé%'t sRg vaLRAY GirtheEBlrifGation. 'H

epar at i on of

NMR (300 $)IH4; CDAHE $120 (dsalfra Bk Bz, XN 71300PhémS4 Biznd), 5.¢h hy = 7-8

Hz, 1H), ‘lét§5|(g».z Zl%rﬁ( é%oﬁk#%éiy%%qgﬁﬁﬁﬁh azol - 4-yf | et hanani

ne hydr obr oi n| de salt, 3, (2.03g, 5 nrnol) and CaCCB
(1 in CCl dwat ef. ed )
Prppa.rgp% g@ @92 %ﬁnﬁ@pﬁgnylglf{gr;éqe?ylthiﬁ%o 7 e&lé%.}x%r}nglge hydrobromide

L L Scatthigiic deidutirena-butyl
salt (3): ’%ﬁ‘ﬁ‘%ﬁz an 9@’9&&6 he lﬁ-qe?)és%a%‘!?gws]epar atgdc -
ester, 2, (1162 ga&dédumoﬂm@rbe@xoﬂmée @680 a&é&zmqlﬂén&‘ﬂg}g LymL) is
50
oo 5 o4 Ty MRl e b etvr
purified over silica (CH2A 2) to afford 1. 71g (93% of

the desired product. ESN- M5 368 (M+l).
Preparation of

(S)-5-methyl - N-(2-(4-nitrophenyl)-1-(2-phenylthiazol-4




WD 20081002571PCTI US2007/ 014824 21 pyridine (4 nL) and

wd 106@b@sy M th S03-pyridine (0.304 g, 1.91 mMOlplrKigh7/014824
reaction is stirred at roomtenperature for 5 m nutes

alter which a 7% sol ution of NTI40H (50 nlL) is added.

The m xture is then concentrated and the resulting

residue is purified by reverse phase preparative HPLC

to afford 0.052 g (11% yield) of the desired product

as the amoniumsalt. LH (CD3OD): 6 8.00-7.97 (m H),

7.514,47 n, 3H), 7.23 (s, AWM 7.114.04 (q, 411, 5.18

(t, 1H J=7.2 Hz), 3,34-3.22 (in, 2H), 2.50 (s, 3H).

ESI- M5 472 (MAN). ug is a general procedure for )
mL) is adde¥Qoahé BQutitieaid thelpresipipnemdiatsfoans iswliscied byrdtretian. ofhe solid

of the aryl nitro gro 0 ee a gm.ne: T.
is dried urlgr vagHpR Zg;@,ﬁgglil @e"}p) ?ffsf}lg ﬁgsrxrgg(?r?tﬁ.\é:t.rﬁgl}*- MS 826\ (1),
compound [for exanple, internmediate 51(1,0 eq) and

Pcl/C (10 9%°d on C, 50% wet Degussa-t%p% E. 101 tSIEW L
Prépatidiay) pﬂ(@«ﬁt(_lwi}oth?pcymat@@;(%sgphe hethyPr2-plgnyitgiazole (4): Toa
: ed 1'0.Drovi S i a8 sdlt, 3,
sotution oB{NFE (R BIRhIF A BRI RN 4 RRLUERARL hihoBimiED o
(2.03g, 5 l{nﬂlc_ﬂ) fuhc} CA?QI@ l(m B gommm)h & GCheeatsr (01hS nl-)(igaddedghipphgsgene
o iner ol | owe sa r . :

(40 o o ot U8 g SRR o 02, S i
CH,Cl, ard'@4 R4, (I‘gg ﬁygf’s&ﬁ@ Sépaldted &ﬂd thediguésus lﬁ'):'jw egﬂ‘ﬁcied witth CHZCIz. The

evacuat ed and the atnosphere.i u 1 X
combinedpg"gyr_lic havers arg wsshedswith %eﬁ“%&%@ﬁﬁg&%ﬁ%ﬁ@ i gaguo toa
residue wpif}?ng% gﬁﬁﬁg@b%r%%lﬁ‘&rtléﬁ'g@lﬂ% affbRl IS.VIE%@B%)Q)"f the désidetl @rathct. ESI+

a pad of celite to renove the catal yst, and
MS 368 (Mid )honogeneous yellow filtrate is concentrated by

rotary evaporation to afford the desired product which
is used without further purification.

PrBpRAAR LT (8)- Pincfiybd-E4{4-aitfophenyl 1 -(2-phedylthiazabg-ylethyl)-1,3,4-
charged with the fr i.ne (1,0 e e ' e
indiszolR et Kbt 6 oS ER BB et
phenylthi%tﬁ Oy, 385h 13089k n@NbIS WE aB&H iy dvdride(66 g, )08 Tainol) in EtOH (5

owto orange in color is stirred, at room ) ;
mL) is reflexgpkfoaihoars. hcsobymat 5 femeRied v rrfupeRBrePEe g gdpe is

dissolvedwﬁgﬁbségi ﬂﬁ}sran@l }héresﬁ%inggglxﬁi%ﬁtié)ﬁiﬁﬁ 4t8odm téthp&htid €br 18 hours

ensron is s r at room tenperature. Both
after whiGtUtheanhitionss heatedyeniQ SC fra kaprainThe salyrnt istemqugs in vacuo and the

. .salutio t.al ning. t h ' -
wsiane i Bt O3 D 5 RELFEGOLER08 8854 i 1y oot i
the pH refiddSd dppréxifQRIRBNThe sslatiohivextiastedovitle BtO Ac e grombipeshaqueous

into the stirring suspensi on of, 50r t .
laers axq wathetoigh Biipa rPiERTIFaYE® sorpreh VRpsf by, M over
MgSOs, tb@#ethd Gnebdithel 5:90kud & AFOHDN 0 BIML(9BOLY ¢f théflestred product as a
stirrin or once the reactiaqn

g or m n, |1 S
yellow salist SHINMBAGRChES 88 (i &t 8-iiz+BDe - Ntk 22 G4hia S 744

o, 5285 ehiah N 2D oS 38 5 TR 37 2 A e s "sol it on

having a pH of approximately 2.4. Concentrated H3PO4
i s added sl.o o | t,he. pH 0X4 -4-
PR B Aarient Bl L2 ARBERE} IR Hittniafacol
yl)ethyl)l%ﬁﬁﬁins%it%h‘niJ asfadr&,)arqs)-glg,q?@gn-Nltazo(m-ﬂi&ol_srudnm)eu(aphmazon4- :
emperature for _an additional_hour. .The suspen [
yDethyD1i3.tdhiadiogel2-emins, i) c%40%@&9$£mmz_q@ ‘Wf"ﬁaf‘h YeBH 'S mL.
Pd/C (SOfal*'A?,to ¥(?f6%v/w¥tfkea(fdehtaﬁa B the i@ btirrél lufdér @ Wy AR gghtatrhesphere until

the“desired product as the free_ acid,
the reactifingis fusiged s hejcemplet nlha tepetiqRgmEsharg s EEGT&F‘ throngh abad of

CELIT E?Es%_?ﬁ W&%ﬁb’%‘gﬁ?{%@ %ﬁg% {e?k?egl-ﬁéé%&" The crude product is dissolved in

azol- 2-yl am no) - 2- (2- phenyl t hi az0l - 4- yDet hyl ) -

phenyl sul fam ¢ acid: 1H (CD30D): 5 7.97-7.94 (in, 2H),
7.73-7.70 (m 211), 7.44-7.39 (in, 7.25 (s, 1H), 7.12
(s, 4H), 5.29 (t, 1H 3=6.9 Hz), 3.35-3.26 (In, 2H).
44(5)-2-(5-Propyl-1, 3, 4-thi adi azol - 2-yl am no) - 242- ( t hi

. om .




J=7.3 Hz).
44(S) - 2- (5-Benzyl -1, 3, 4-t hi adi azol-2-ylam no)-2-(2-(th
wo b@ghens2- ypt hi azol - 4- yfl et hyl) phenyl sul f am BCT/US2007/014824

acid: (CD30D): 5 (n, 211), 7.49-7.45 (in, 2H),

7.26-7.16 (m 5H), 7.05-6.94 (in, 6H), 5.04 (t, 1H,

J=7.1 Hz), 4.07 (s, 2H), 3.22-3.04 (m 2H).

5- ( 3- Met hoxybenzyl ) -N- ((S)-2-(4-nitrophenyl)-1-(2-(thi

ophen-2-y1)thiazol - 4-yDet hyl ) -

1, 3, 4-thiadiazol -2-am ne: ,]H (CD30D): 57.68-7.64 (m

2H) 7.33 (t, IH, 186H§i 7.23-7.12 (m 611),

694691(m311)522(t 1HJ71Hz)422(s

211), 3.86(s, 311), 3.40-3.26(m " stirred at
pyridine (44#L)5@Ild2t-r(d$€ct N&tbma?}@ldmﬁgﬂ :‘mﬁ&)‘l 31 T“?Qt The teAPtrsis SY!

. L) is added. Th
room tempgr&tﬁp 2‘}')0? mdé'ébaﬁﬂygﬁﬂﬁ ?I% s/?J f?lgtrlnor(l: oi;l NHy NH;O0H ﬁO 11(1:[))3 18 [z)a) e L e
mixture is §te9 %bgcé?ﬁra(dm aniil'the reéuBihg fed0ug mpuz@)i by’,remsem}nge PrRparative

HPLC to affgrd 0. Q?'Z ggl Y )Belg% {5 %I.F)dfilisdo pro%\wtt as'the Ao bait. 1P3
(CD;OD): ﬁ%g% 9?9’2{@9?@?&351 Q4824 ﬁ% 723, lH), 7.11:7.04 (a, 4H, J=9.0 Hz),

xycar bonyOme adi azol -2
5.18 (t, 1H; YEARH) 3.34(3227 (rhi BPh 8r50- G- 3H). B s 2o l):

ypt hi azol- 4-ypet hyff phenyi sul | am ¢ acid: | H(CD30D):
57.48-7.44 (in, 21-1), 7.03-6.92 (m 6H), 5.02 (t,
T oo ink o el preautstor B3t oa Brmound 52 fpepsid.
In 11

44(5) - 2- (54(2 I\/tethylthl azol -4yl ) et hyl ) -1, 3, 4-thi adi az

Reﬁ‘v%?t%h Jﬁﬁ iy eér&lﬁ threphamiie:

[ azol %henyl sul fam 0 aci
isTharg

1H( CD3 : i
To& P/arshych'og@'lapnp vl éhe El:EI‘Ol(jompPUilg_[fOf %imgfg)}ntermedlate

E/W]1258 wt %
5] (1.0 eq)fnésl’d(gl a8y }’Q%g‘%()i‘%’f" 4wcf(t:n§e%u§§'3-)t)épe%ﬂ(ﬂ N 3H);L a5 wt %) as
solids. M¢ORI (15tmDAg) & added B tﬂovrdmsusesnsepmeﬁbquswl 1B AWLAT? RET
hydrogenqtnggaggtﬁlq\éist )b‘(a][efvrqg{ép}os} SF;I' gec} %)eé: AR Abwi ePabAk &b@@s?. Ath N2 (3 x

angl opol etinr ecep or
20 psi) to Lﬁého géémﬁw dw__ya&e samhe @rebedafowith ﬂz\(mmm)e pThervassel s filled with

R2, and thereby di sease sta
H and theuhesoh i ShAISBEAS: b8! FdRr 140 Bhabhs VERaHE oV alcs and the
nt RHiRerS @ M e afdl drh;aHBLc to
a“mSphe‘ie lg%% ngﬁz ?g’égb??orﬂmﬁgl ogene3| s ao} yg ove the
insure corﬁﬁlbte/ctdrwesmn‘ Thermopénsiangs fHissahiugh &° ?erfgé' 20

h the pres S fot SthtioM fRifford the
catalyst, aﬁéaﬁ%g MREEY, u? ¥§fe2)rW git?a%% é&)@exﬂ%ﬂéd\?ﬁ% n?(ﬁ;&ﬁ%oy tions °
desired pr(@ﬁu&f»fllﬁieh isresell witoup fuather putificggime phosphat asc bet a

1PTP-0 inhibitors; and thereby provide a neans for
regul ating angi ogenesis, blood vessel renodeling and

Pr@#:ggﬁoﬁle F¥é bdlesniefacndotibe nib RBResehbuged twithobi dige amine (1.0 eq)
nases 1 n disorders wherein where

prepared insthe stepdeseribadthessin fheye AFRIPREIESS Rl eRgge dns e Ygttow
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solution Qn‘tilhﬁ@' thé Hfﬁﬂfébecoﬁ%@&aa@&&) red2X@bds lt@ﬂlm(wp]caﬂmaé about 40-45

D sease - Siddiqui, A/ J. et al Bi oche
°C). Thismubstraigpantaining SOI]}B@IQIS:Lmed %m ortl s?fB-HXQ suspension of

€Ll ORRENARY REHAEE i rawﬁmabuauowmmslowly
SOy pye BB 94G, T8 rosh i{%?ggg%y 8, 584-592, &,20032 ok
cool to room temperature. Aﬁer stirring for 45 min, or once the reaction is determined to be

complete by HPLC, water (20 mL/g) is added to the colored suspension to provide a



Stroke (Cerebral Vascul ar D sease) - Stewart, D. et

@%?OS/O(EQﬁSt 128, 633-642, (2005); v)Heart Fa'ﬂc‘i‘h%2007/014824
urston G, J. Anat., 205-5(2002);

W02008/ 002571PCT/ 13520071014824 24 vi ) Hypertension -
Caraval ho, R S. et al., Bone, 34, 849-861, (2004);

Di abetic and | schem ¢ Neuropathy - Carano, AD. and
Filvaroff, E.H , Drug D scovery Today, 8, 980-989,

(2003); viii) Wund Heal i gzqzland Skin Aging - Sinons,

M, Circulation, 111, 155 566 (2005); xi)Vascul ar

I nfl ammati on and at herosclerosis - Annex, B.H and

Simons M, Cardi ovascul ar Research, 65, 649-655,

homogene(0219 e&lution ha\)dag aplthof dppakxigiately arﬁgSConcAp@ggd HaPQs isadded slowly

Strok 337-341
o e S PR M RS i
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overmght? CRL t?g dgsﬁretd ﬁ&(ﬁ%@'&ﬁe fesgdi@sure. In general, the

onposi trons of e present disclosure conprise:

The following are non-limiting examples of compounds according to the present

disclosure.

(5)-4-(2-(5-Phenyl-1,3 ,4-thiadiazol-2-ylamino)-2-(2-phenylthiazol-4-yl)ethyl)-
phenylsulfamic acid: 'H (CD;0D): 8 7.97-7.94 (m, 2H), 7.73-7.70 (m, 2H), 7.44-7.39 (m, 6H),
7.25 (s, 1H), 7.12 (s, 4H), 5.29 (1, 1H, /=6.9 Hz), 3.35-3.26 (m, 2H).

4-((8)-2-(5-Propyl-1,3,4-thiadi azol-2-ylamino)-2-(2-(thiophen-2-yl)thiazol-4-
yl)ethyl)phenylsulfamic acid: 'H (CD;0D): 5 7.59-7.54 (m, 2H), 7.17-7.03 (m, 6H), 5.13 (t, 1H,
=7.2 Hz), 3.32-3.13 (m, 2H), 2.81 (t, 2H, J=7.4 Hz), 1.76-1.63 (h, 6H, J=7.4 Hz), 0.97 (t, 3H,
=7.3 Hz).

4-((5)-2-(5-Benzyl-1 .3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-yl)thiazol-4-
yl)ethyl)phenylsulfamic acid: 'H (CD3OD): § (m, 2H), 7.49-7.45 (m, 2H), 7.26-7.16 (m, 5H),
7.05-6.94 (m, 6H), 5.04 (t, 1H, J=7.1 Hz), 4.07 (s, 2H), 3.22-3.04 (m, 2H).

5-(3-Methoxybenzyl)-N-((S)-2-(4-nitropheny1)-l-(2—(thiophen-2-yl)thiazol-4-yl)ethyl)-
1,3,4-thiadiazol-2-amine: 'H (CD;OD): 5 7.68-7.64 (m, 2H), 7.33 (t, 1H, J=8.6 Hz2), 7.23-7.12
(m, 6H), 6.94-6.91 (m, 3H), 5.22 (t, 1H, J=7.1 Hz), 4.22 (s, 2H), 3.86 (s, 3H), 3.40-3.26 (m, 2H).

4-((S)-2-(5-(Naphthalen-l'-ylmethyl)-l,3,4—thiadiazbl-2—y1a.rnino)-Z-(Z-(thiophen—Z-
yl)thiazol-4-yl)ethyl)phenylsulfamic acid: 'H (CD;OD): 6 8.08-8.05 (m, 1H), 7.89-7.80 (m, 2H),
7.55-7.43 (m, 6H), 7.11-7.00 (m, 6H), 5.08 (t, 1H, J=7.1 Hz), 4.63 (s, 2H), 3.26-3.08 (m, 2H).



a) an effective anmount of one or nore phenyl sufamc
acids and salts thereof according to the present

wo desobmssur e which are effective as human prot BETUS2007/014824
tyrosi ne phosphatase beta (HPTP-11) inhibitors; and b)
one or nore 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 terns are defined

herein as, "ingredients vvhéch are used in the practice
of formulati ng a safe and%&ffective phar maceuti cal
composi tion. The formulator will understand

that excipients are used primarily t
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As such the present dlsclosure addresses a major unmet medical need, inter alia;

Providing compositions of effective human protein tyrosine phosphatase beta (HPTP-J)
inhibitors; and thereby provide a means for regulating angiogenesis, blood vessel remodeling
and other activities of endothelial receptor tyrosine kinases in disorders wherein where tissue
blood flow is insufficient or where increased blood flow would be beneficial. The effect of
human protein tyrosine phosphatase inhibitors has been shown to affect several human disease

conditions or disorders, these disorders include, but are not limited to;

i) Peripheral Artery Disease — Shiojima, 1. et al., Journal of Clinical Invest., 115,
3108-2118, (2005);

i1) Coronary Artery Disease — Siddiqui, A.J. et al., Biochem. Biophys. Res. Comm.,
310, 1002-1009, (2003);

iif) Myocardial Infarction (Acute Coronary Syndrome) — Takahashi, K. et al,,
Molecular Therapy, 8, 584-592, (2003);

iv) Stroke (Cerebral Vascular Disease) — Stewart, D. et al,, Chest, 128, 633-642,
(2005);

v) Heart Fajlure — Thurston G., J. 4nat., 200, 575-580, (2002);
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kNg to the present disclosure relates t
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10 ng of one or nore phenyl sul fam c acids according to
the present disclosure; and b) one or nore excipients.
The term "effective anount” as used herein neans "an
anmount of one or nore phenyl sul fam c acids, effective -
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achi eve the desired or the¥apeutic result." An
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One oyli ment of the methods of the present
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but not limted to, traumatic injuries or conditions
including arthritis, osteoporosis and other skeletal
di sorders, and burns. Tissue nmay al so be damaged by
injuries due to surgical procedures, irradiation,
| aceration, toxic chemicals, viral or bacterial
‘infections, or burns. Tissue in need of repair also
i ncl udes non-heal i ng wounds. Exanpl es of non-healing




The conpounds of the present disclosure are al so
suitable for use in effecting tissue repair in the

woCeR@xd71 of gui ded tissue regeneration (GIR) pc1/US2007/014824
procedures. Such procedures are currently used by
those skilled in the arts to accel erate wound heal i ng
follow ng invasive surgical procedures. A fourth
enbodi ment of the nethods of the present disclosure
relates to a nethod of pronoting tissue repair
characterized by enhanced %issue growm h during the
process of tissue enginee?'ng. As used herein, "tissue
engi neering"” is defined as the creation, design, and
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enhanced tissue growth. A conpound for use in the

manuf acture of a nedi canent for the treatnent of an

i schem c disorder in a subject. PROCEDURES Screening

Assays using in vitro and in vivo nodel s of

angi ogenesi s Conpounds of the disclosure may be

screened in angi ogenesi s asays that are known in the

art. Such assays include in vitro assays that neasure

surrogates of blood vessel growth in cultured cells or
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turn, tlSSlEfioélltglx edéx%égg %?ﬁclﬁ&ﬁg,f o Rfel 90 dekalficifjutibs ér conditions

ering | schém ¢ damage from
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damagedr{)%folgjaurn%ls %Le (tjol ssuergiscgl Igrgcec?ures irradiation, laceration, toxic chemicals, viral or

bacterial infections, or burns. Tissue in need of repair also includes non-healing wounds.
Examples of non-healing wounds include non-healing skin ulcers resulting from diabetic

pathology; or fractures that do not heal readily.

The compotinds of the present disclosure are also suitable for use in effecting tissue
repair in the context of guided tissue regeneration (GTR) procedures. Such procedures are
currently used by those skilled in the arts to accelerate wound healing following invasive

surgical procedures.

A fourth embodiment of the methods of the present disclosure relates to 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
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tests. Therefore, induction of angiogenesis as an
effective means of preventing or attenuating ischernia
in tissues affected by or at risk of being affected by
a vascul ar occlusion can be readily determ ned.
person skilled in the art of using standard techni ques
may nmeasure the vascularizgtion of tissue.
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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.

A yet further iteration of the tissue engineering embodiment of the methods of the
present disclosure, the compounds described herein may be included in external or internal
devices containing human tissues designed to replace the function of diseased internal tissues.
This approach involves isolating cells from the body, placing them with structural matrices, and
implanting the new system inside the body or using the system outside the body. For example,
antibodies may be included in a cell-lined vascular graft to promote the growth of the cells
contained in the graft. It is envisioned that the methods of the disclosure may be used to
augment tissue repair, regeneration and engineering in products such as cartilage and bone,
central nervous system tissues, muscle, liver, and pancreatic islet (insulin-producing) cells.

The present disclosure also relates to the use of the phenylsulfamic acids according to the
present disclosure in the manufacture of a medicament for promoting the growth of skin graft
replacements. '

The present disclosure also relates to the use of the phenylsulfamic acids according to the
present disclosure in the manufacture of a medicament for use in effecting tissue repair in the
context of guided tissue regeneration (GTR) procedures.

The compounds of the present disclosure can be used in the manufacture of one or more

medicarnents, non-limiting examples of which are:
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A compound for use in the manufacture of a medicament useful for the prurposes of
tissue engineering thereby affecting enhanced tissue growth.
A compound for use in the manufacture of a medicament for the treatment of an ischemic

disorder in a subject.

PROCEDURES
Screening Assays using in vitro and in vivo models of angiogenesis

Compounds of the disclosure may be screened in angiogenesis assays that are known in
the art. Such assays include ir vitro assays that measure surrogates of blood vessel growth in
cultured cells or formation of vascular structures from tissue explants and in vivo assays that
measure blood vessel growth directly or indirectly (Auerbach,R., et al. (2003). Clin Chem 49,
32-40, Vailhe,B., et al. (2001). Lab Invest 81, 439-452).

1. In vitro models of angiogenesis
The in vitro models which are suitable for use in the present disclosure employ cultured
endothelial cells or tissue explants and measure the effect of agents on “angiogenic” cell
responses or on the formation of blood capillary-like structures. Non-limiting examples of in
vitro angiogenesis assays include but are not limited to endothelial cell migration and
proliferation, capillary tube formation, endothelial sprouting, the aortic ring explant assay and

the chick aortic arch assay.

2. In vivo models of angiogenesis

The ir vivo agents or antibodies which are suitable for use in the present disclosure are
administered locally or systemically in the presence or absence of growth factors (i.e. VEGF or
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
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The following are non-limiting examples of HPTPB (ICso kM) and PTP1B (ICs0 pM)

activity is listed herein below in Table 1.

TABLE1
HPTPS PTP1B
Compound (CoouM | 1Cso M
(S)-4-(2-(5-methyl-1,3 _4-thiadiazol-2-ylamino)-2-(2- 0.003 1.4

phenylthia.zol-4-y1)ethyl)phenylsulfa.mic acid

(S)-4-(2-(5-Phenyl-1,3,4-thiadiazol-2-ylamino)-2-(2- 0.046 3.7
phenylthiazol-4-yl)e.thy1)-pheny1sulfamic acid

4-((S)-2-(5-Propyl-1,3,4-thiadi azol-2-ylamino)-2-(2-(thiophen-2- | 0.0002 4,71
yl)thiazol;4-y1)et11y1)phenylsulfa:nic acid

4-((S)-2-(5-Benzyl-1 ,3,4-thiadiazol -2-ylamino)-2-(2-(thiophen-2- 0.0006 3.86
yl)thiazol-4-yl)ethyl)phenylsulfamic acid

4-((S)-2-(5-((Methoxycarbonyl)methy})-1,3,4-thiadiazol-2-
y]amino)-2-(2-(thiophen-2-yl)thiazol-4-yl)ethy1)pheny1sulfamic

0.002 1.55




syb;tituted or unsubstituted phenyl; and

wd Jobd/yabat i tuted or unsubstituted heteroaryl mpiRg; '

@i S2607/0%

S %4- loass

a substituted or unsubstitutecl [1,3,4]thiadi yl
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or unsubstituted C6 or C30 aryl; iv)-OWN v) vi)-CORG6;
and vii)-NR7C(0)0128; It4 is hydrogen or substitut ed
or unsubstituted Cl-C6 |idar, branched, or cyclic
alkyl; RS is C-C6 |inear or branched al kyl, or
bertzyl; R6 is Ci-C6 |linear, branched or_cyclic
al kyl', ‘or phenyl ;acid 8 i s hydrogen or nethyl; R8 i
Cl-e6 linear or branched alkyl, or benzyl! | is alunit
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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 rele\;'ant 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 therefore intended to cover in the

appended claims all such changes and modifications that are within the scope of this disclosure.



A compound according to Caim1 wherein It is phenyl.
WO 2008/ 002571PCT/ US2007/ 014824 32 3. A conpound
woaesmuegiing to Caiml wherein R is a heteroarytT/usion7o14824
chosen from1, 2, 3,4- tetrazol-1-yl
,1,2,3,4-tetrazol -5-yl, [1,2,3]tria2ol-4-yl,
[1,2,31triazol -5-yl, [1,2,4]triazol-4- yl,
[1,2,41triazol -5-yl, imdazol-2-yl, imdazol-4-yl,
pyrrol -2-yl, pyrrol-3-yl, oxazol-2-yl, oxazol-4-yl,
oxazol - 5-yl, isoxazoI-S-yé I soxazol - 4-yl,
i soxazol -5-yl, [1,2,41loxadi azol -3- yl,
(1, 2, 41oxadi azol -5-yl, [1, 3, 4]oxadi azol -2-yl,

furan- 2- furan 3- yI t hi ophene- 2-y1,
“ﬂide§KHhéﬂéE |soth|azol-3-yl, i sot hi azol - 4-yl,

[ sot zol -2-yl, thiazol-4-yl,
Acpmpg ?igl'mgtﬂ%io 41t hi adi azol - 3- yl,
[1, 2, 4]t hi adi azol - 5 yl, and (1,3, 4]th| adi azol -224. A
conpound according to Cla|n13 whereir Ris
t hi ophene-2-y1 or thiophene-3-yl. §. \}r—emnpound
according to Caim1l V\/ner 3 josen from met hyl ,
)

ethyl, n-propyl, is8p?of cyclopropyl, n-butyl,
sec-butyl, -i s0- bugykS~ter tBut yr N ~and
cycl opr opyl nmet hyl . 6. ﬁ conpound according to Claim1
wherein L has the formula -CH2-. 7. A conpound
whamhoRdBngJIﬁ@l@BwﬁP@ wherein R is chosen from
sub%y oy ted or unsubstituted phenyl, naphthalen-I-yl,
and ﬂ 0F701 - 4- yl, said substitutions chosen from
ii) met Bybstitetet i unsut;snmbgd phenyd@ody, hydroxynet hyl,
met hoxy, fl uoro,

r | uoromet hyl. 8. A
‘“)con}?BEﬁH“'ﬁeé’Er“B?‘fPﬁg c&‘%{ g‘?}l\ﬁngfel n R is chosen
2 {§BQLRNE or vASSHEALE (Y, dythinddzoliet o pasing e fomahula:
2-met hyl thiazol -4-yl. 9. A conpound chosen from
(S)-{442-(5-nmethyl -[1, 3, 4] t hi adi awl- 2-yl am no) - 2- (4- ph
ellyl thi az0l - 2-y1)- ethyl] phenyld)-sei fam c aci d;
(S)-4-(2-(5-Phenyl-1, 3_4?_1_@ afli azol - 2-yl am no) - 2- (2- ph
enyl t hi azol - 4- ypet hyp- pThenyI sul fam ¢ aci d;
44S 2-(5-Prop) 44, 3,4-thi ad| azol -2-ylam no)-2-(2-(thio
R'ghehosenyfparhi azol - 4-

i) hydrogen,

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

iii) substituted or unsubstituted Cg or C)p aryl;

iv) —OR%

V) —C(O)OR?;

vi)  —CORS; and

vii) —-NR'C(O)OR?;

R* is hydrogen or substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl; R’
is C;-Cg linear or branched alkyl, or benzyl; RS is C-Cs linear, branched, or cyclic alkyl,
or phenyl; R’ is hydrogen or methyl; R3 is C;-Cg linear or branched alkyl, or benzyl

L is a unit having the formula -{C(R**R*)]y—

R and R*® are each independently hydrogen, C;-Cs linear or branched alkyl, or phenyl;

and the index x is 0 or 1; the index y is from 1 to 4.

A compound according to Claim 1 wherein R is phenyl.
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maki ng a i cament for regul ati ng angi ogenesis in a
human .

A compound according to Claim 3 wherein R is thiophene-2-yl or thiophene-3-yl.

I

y
4-
y

A compouﬁd according to Claim 1 wherein R! is chosen from methyl, ethyl, n-propyl,

iso-propyl, cyclopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, and cyclopropylmethyl.
A compound according to Claim 1 wherein L has the formula ~CH>—.

A compound according to Claim 6 wherein R! is chosen from substituted or
unsubstituted phenyl, naphthalen-1-yl, and thiazol-4-yl, said substitutions chosen from
methyl, ethyl, n-propyl, hydroxy, hydroxymethyl, methoxy, fluoro, chloro, and
‘trifluoromethyl.

A compound according to Claim 7 wherein R! is chosen from phenyl, naphthalen-1-yl, 3-

methoxyphenyl, and 2-methylthiazol-4-yl.

A compound chosen from:

(S)-{4-[2-(5-methyl-[1,3 ,4]thiadiazol-2-ylamino)-2- (4-phenylthlazol -2-yb)-
ethyl]phenyl}sulfaimic acid;

(S)-4-(2-(5-Phenyl-1,3,4-thi ad1azol-2-ylamino)-2-(2-phenylthiazol-4-yl)ethyl)-
phenylsulfamic acid;

4-((S)-2-(5-Propyl-1,3,4-thiadiazol-2-ylamino)-2 -(2-(thiophen-2-yl)thiazol-4-
yl)ethyl)phenylsulfamic acid;
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13. The use of a conmpound according to any of C ains
1- 9 and 16-18, for use in makiwfr, nedicanent for
vascularizing i SelleEllie tissue in. a human 14. The
use of a conpoand accordin%%to any of Clainms 1- 9 and
16-18 for use in nmeking a Tedi canent for pronoting the
growm h of skin graft replacenents . 15. The use of a
compound according to any of Clainms 1- 9 and 16. 18,
for use in maki ng a nedi canent for pronoiing tissue
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A composition comprising:
A) one or more compounds according to Claim 1; and

B) one or more excipients or carriers.

The use of a compound according to any of Claims 1- 9 and 16-18, for use in making a
medicament 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 .

The use of a compound according to any of Claims 1- 9 and 16-18, for use in making a

medicament for regulating angiogenesis in a human .

The use of a compound according to any of Claims 1- 9 and 16-18, for use in making a

medicament for vascularizing ischemic tissue in a human .

The use of a compound according to any of Claims 1- 9 and 16-18, for use in making a

medicament for promoting the growth of skin graft replacements .

The use of a compound according to any of Claims 1- 9 and 16-18, for use in making a
medicament for promoting tissue repair in the context of guided tissue regeneration

(GTR) procedures .
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A compound according to Claim 1, wherein the compound is a pharmaceutically

acceptable of either basic groups or acid groups.

A compound according to Claim 16, 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 16, wherein the compounds are salts comprising cations

chosen from sodium, lithium, potassium, calcium, magnesium, and bismuth.



