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phosphat ase beta (HPTP-b) inhibitors thereby
regul ati ng angi ogenesis. The present disclosure
further relates to conpositions conprising one or nore
human protein tyrosi ne phosphatase beta (HPTP-Db)
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nunber and density of small bl ood vessels such as
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vanable%ﬁﬁéeg lég FQEEN sikEantl/8r Al dearay Wedihit] so( 453 provide desired binding to the
ydroxycyclobutyl (C ) and the |ike.Substi.tut H for
target eraumeammshm bioebsarptineharaiterittifedFornex ample: Esaik 8ﬂ§ can nave,

example{ gl' caﬁbon ﬁ“ﬂgy @%aﬁon?h&:;ﬂg OR ?@%rbgg@o’msl‘lm &ABHY htoms, or 1-4

I sopropenyl {al so
carbon aZorﬁEt ngz&ﬁzhemts?e@én) he(v€dlydrdpen dourd gq at(le$) sorap af theecarbon atoms of

ke;. substituted |ne branch I

the orgaﬁwx}uisrﬁrt (I;?é\ %t(lgﬁﬁll %O r%?m\%ﬁ: g%mlmr%ll u %zﬁgﬁ% found in substituted
organic SompbeiAReHBNg loxfygéi§ Rittogdh| aulfur] and the (1((‘3 ,)ar inorganic atoms such as

4- hydr oxybuten-1-yl (C4), 7-

hydr oxy- 7- net hyl oct - 4-en-2-yl (C9),

7- hydr oxy-7-net hyl oct -3, 5-dien-2-yl (C9), and the

i ke. Substituted and unsubstituted |inear or branched

al kynyl include, ethynyl (C2), prop-2-



ynyl {al so propargyl) (C3), propyn-1-yl (C3), and
2-nmet hyl - hex-4-yn-1-yl (C7); substituted |inear or
whe@sommsdt al kynyl , non-1limting exanpl es of whPCHUS2007/014824
i ncl ude, 5-hydroxy-5-nethyl hex-3-ynyl (C7),
6- hydr oxy- 6- net hyl hept - 3-yn-2-yl (C8),
5- hydr oxy-5-et hyl hept-3-ynyl (C ), and the |like. The
term"aryl" as used herein denotes organic rings that
consi st only of a conjugated planar carbon ring system
wi th del ocalized pi electrgns, non-limting exanples
of which include phenyl (Ce) naphthylen-1-yl (C o),
naphthylen 2-yl (C10). Aryl rings can have one or nore
drogen atons substituted by anot her. or
halogens,ip¥g$g@mse e ok P pELsErpudgf atlomprises no

inorganic%tﬁ%@% s 8 YQﬂ ﬁ-\f!:tiz{ﬂyﬁﬂﬁz{nﬁ gﬁadi;]bgl;];llﬁ%g{b’@ﬁbddlmé‘ﬁt)s, an organic
radical caﬁ-camarml-él()flhm(glamgﬂgteybat 1|s pound hereto or theréin, including halogens,

oxygen, Sglfé %{rc?%ﬁ gﬂ? %%%%% Ek% CE%anr}éIeﬁoxy m{caﬁﬁalude but are
not hmltea‘tbhﬂ raliR4N | rbﬁlbbﬁith};dd@ﬂk}ﬂ cyeloallGil sjubstituted cycloalkyl mono-substltuted

5- di met hoxyna | en
amino, dl@_ué% yqug(ﬂmpy ﬁyan()d:%&orgyrh ggbtog;ﬂrgrgy }g?%rgoxarmldo
subsnmteqedn@l@a?rprﬁihxﬁ{deﬂ&mk@ldatmaﬁm& &ﬂbhﬁutedghilkﬁmrbotmm

ONs. e rings can be a s rin 0 a

alkylsulfariyhgplindsulfigy’s t}gpalgylafkgﬂlgalgmlé;lg aikoxy. Shstupted 218 Eﬁ"&hﬁaloglkyl
haloalkoX I,Ql?l s?:b@tltt&%de&gghet@d%?ﬁr hét@?o‘b?@ilé er EuHshﬁﬂ&ﬂhetemysg:ﬂm radicals,

teroary can denote a fused rlng
wherein thy séram dnadefigedSel seovitkde heroins Avfiew apn-lianiting g5ampleg oppreanic

radicals t%ﬁéngpa%ﬁﬁegoq??rﬂg [ Ogadte aﬁkc{xg?ggl?glgﬁ t%%ﬂtulof@rﬁéth@gfra%ﬁ&m, Qf:etoxy

radicals, Hirﬁétﬁﬁﬁﬂlim&i@ﬂ%[h arfhlr thé li%cé ﬁr : The follow ng are
non Imtin exa es O e [
Stibityied S SREHOF NG R HER TR S S) B anead thfollowing
non-llmlm?%aﬁﬁ%ﬂat. QlysS, %mﬁ @@?nﬁ-p“rcﬁﬂm(@g.)t Bolftopdlqas), cyclopropyl (Ca),

east one

e ring ato a_heteroato
n-butyl (G} séa—bnttvb@@,as:yﬁbpty@; é@ﬁ; te@xwg\lrﬂ%%rcygl@pfl{ﬂ (C@hceyciqpﬁa rln(Cs)
cyc]ohexxg{;?q? eqﬂ%ttpng hie! & ﬁ]&?as Juseetda 1085y, 1RAndREE ! clylid AIRJIS non-limiting

exanples o eterocyclic rings
examples 6L WHILA: n‘N:lhdé:&f hyﬂl@xm‘neﬁle’hﬁht),l drendretd (Gak friflupromethyl (Ci),

het |
aminomelid (o oS SF ol Be s Robb i Et . 2dRf oo b Aol Bl 2-
tnﬂuoro&ﬁf'le(‘(ﬂ% fsgéérbfiwraﬁm Sﬁg)h?ﬂt—dﬁhﬁmdgss&iomltyl §Ba)ofind the like.
esen | SClI osure e er ne Vi S
bR mSyhsias PP, HBRETR, 91 v IRy e, ctheny! (Ca),3-
propenyl‘r’@;gulI gx%ptexg\ﬁ (ABbeL ﬂ@wietmyqu;ﬁvsd@goﬁdﬂgl (rmpametmeethen-z-yl)

ereas 1 n namn he conpounds of 1

(Cs), buqendeydr(&)i iagd thslilres substisute e AROIFORS FIECOY e ﬂ% yfimiting examples
5 eod l(Ca), 7-

or iR DA AR S HOD ot ngbgs At co

hydroxy-7-fie@iyieerehr -2l-y1 &0, ﬂmydmxgﬁkn@lwldctdr,@dme@ym and the like.

et pTnas e Tne s aei ol USRyC e BB gpthfit fE prop-2-
ynyl (al.s'%@]ﬁéﬂgyﬂ RED LEIHIHSI - qum %nalzt-msmyl-héx-m)dn- hat @Cﬁ,ksdbbnmted linear

rings are referred to ere
or branchsdmlkwylunwhmlgne§>é'enﬁlﬁ$ eliy hishinglige. g;%ﬁ?x% ppgylhex-3-ynyl

- afyidred-heusile 1(Cy), and the like.
(Cq), 6 }yagm{f % tﬁ%héﬁst 9\% e? aylcycl iC gﬁﬂcﬁlbe@ \(/\hgl)cin )
' $1ﬂ:st1tm1@i md wmubstitythdé g@qq)xaft aeslised Bersibdenpfess unit having the general

formulab g:fi%lbd xtzvﬁe netl:n ﬁioo t?see\alne arll 312%'@6&1% ‘6 ka?’nﬁsurﬁlﬁﬁ gt el BERINabove, for

rtuting for hydrogen
example& beAkoaf, matlapahheﬁh)ﬂf mempkmmhgl one hydrogen atom two
hydrogen atons, or three hydrogen atons of a
hydrocarbyl noiety at a tinme. In addition, these



substituents can replace two hydrogen atons on two
adj acent carbons to formsaid substituent, new noiety,
WwW@r00a/002571 For exanpl e, a substituted unit thatPCEYBI0BE14824
a single hydrogen atom repl acenent includes hal ogen,
hydroxyl, and the like. A two hydrogen atom
repl acenent includes carbonyl, oximno, and the |ike.
A two hydrogen atom repl acenent from adj acent carbon
atons includes epoxy, and the like. A three hydrogen
repl acenent includes cyano,, and the like. The term
substituted is used throughout the present
specification to indicate that a hydrocar byl nDiety,

nter alia, aromatic rjn hai.n; . ca . -
SupstinaansrinR By s Gl b b el dsj0 s oA R Ui having o
Hl?@ td bYREE of ni¥RE Bhlvgébatdfscior lagaknp& trifluoromethyl, 1,2-
hydrogen %étltlsdtﬁﬁ?ed y\gnyonu nber o? the hydrogen atonms nay be ‘
dicloroethydpindGedl3-tHBnoopsepile, 4- hydr oxyphenyl is a

T}c%u}b\;fita" LA E %sd?saeg%élh eﬁ&@p Elo'rgan'ié #its that comprise at least one

am no octa substituted C
benzene @{gqyzlvmgm bonjﬂgatgdl and drqmnmrccspymeu@eaed Bugdontlimiipgexamples of

it S RG] 3R Aoy 22 Y D541 btk v

one or m@r\é aFBtRen @forﬁ@édb%nhhﬁt b arbtiethsgiricibeinboganiytdigb nNon-limiting
at ons |t i) Cl-Cl12 linea

exampleseqﬂ@ghgntutegr@@yld}qg;ﬁw:ludq : & ﬁgg{gﬂ]gqpngil &ﬁ%t %&Pﬁ{od I ﬁené’k K%(/ﬁ)’ 3.
methylph(e%)(cg)‘ Iezl}%(mo(%or SphBIY t:(,)g NVt AR ARind)ERnyl (Ce), 2-

cyanophehybmm;wdwm@%%%ﬁﬁ@tmmmxmﬁéfvﬁ’e”éoﬁﬁngﬁ%qmaphmylena-

v1 (Cro), é,?cgﬁgxpév 1@5'? Oﬁ )gbﬁ % ér{cﬁ% %#Bﬂﬁﬂﬁﬁﬂgﬁﬁl ﬁf{b?oq

TRE t‘enlﬂuﬁl)éferézﬁyl)” demeds lah)drge(xﬁim)nmt tenprisiog yfllﬁ\(e@t)suc member

cl obuty but en I
conjugatgci//@doqqgwpc (@g)whqrp)n at Eﬁ?gt%/ cmelﬂ?é]ée 18¥g ﬁﬁogxb lés%él }{eéc%g%to&selected
from mtrgg CoRydh n%/ by sd1fir.. ©XREREBroaB ek ca @phiphigt a silgboring, for example,

e%elrre o herein as napht hyl en- 1-y

aring hawaglﬁtch'ﬁ F30slase) »Y/her@@ a@}gast ol & r}ngsﬁgglt Is talheéeaozgg)m not limited to nitrogen,
oxygen, %r s%%tslga# p?l]lgiﬁ% IJ[}%E, & FAGK TinkCorf thitdirand gl eAC‘fHeh@Gary ” can

erein Ituted Or unsubstituted Cl-C9
also be affeieﬂrmalrtwclm agkhetervataaticirnasyplerehaying Phgrein 3t legserne of the

rings is aé%%gtlcz rq?]' 3 %ﬁgstéﬁe%w lzﬁi*: %%:% a ﬁ&@go%(tjon} (éluding

mtrogen, GHgGhFar vi) - (CR 14aRi4b) C(OR13 ; for exanple,
3 -CH 2COCH3, -OCH 2CH3, - CH2COCH2CH3, - COCH
TASHRIEin gaié nodHnd GRERAhRIEHBf hateiopry] (1DRs according to the present
14aR14b) %C(O)(Rls ; for exanple, -CO 2CH3, -CH
disclosu2OCP CH3, CORCH2CH3, - CH 2CR2CH2CH3, - CO 2CH2CH2CHS3,
and CHZCOZCHZCHZCI—B viii) =< B O N(RI 3) 2;
for

?fﬁﬁ%w Rm%lz,, ,tz%/%ga_ el
%}(_%Hé ete]’ggg%—ll(%ff%ﬁlﬁﬁf %8}%&5@ havn%'frgll}{"ﬂEBlO atbhls 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

H o N N
Ngﬁ; EN&NH O' andU )

2

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

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



x) hal ogen; -F, -d, -Br, and -1; xi) -(CR

| 4aRl 4b) zCN; xii) -(CR l\/aR14b)zN02 Xiii) -CH XkJ
wob@sed2s7X i s halogen, j is fromQo 2, | + k BCBUS1007/014824

example, - CHF, -CHF 2, -CF 3, -Cd 3, O-CBr 3; xiv)

- (CR 14aR14b)zSR13 ; -SH, -CH 2SH, -SCH 3, -CH 2SCH3,

-SC 6H5, and CH2SC6H5; xv) -(CR | 4aRl 4b) zSO2R13 ; - SO

2H, -CH 2SQ2H, -SO 2CH3, -CH 2SQ2CH3, SO2C6H5, and - CH

2SRC6H5; and xiii) -(CR | 4aR14b) zSGBR13 ; for

exanpl e, -SO 3H, -CH 2SM8H,g -SO 3CH3, CH2SMBCH3, - SO

3C6H5, and -CH 2SO3C6H5; wherein each R13 is®

i ndependent |y hydrogen, substltuted or unsubstituted

Cl-C linear, branc or I .
levéhalwult s deisqm erao e pesseiy Sy IF iy i bAbe fhe speline
“'thiopherf%n gﬂ&&ﬂWbﬁé @%1’3 are k@ f@des@hﬂ@ﬂftﬁﬁ:té%&’@l ames mmltg the

depende rogen or -C linear or branched
respectivafdoyiujaet he |ndex pis from O o 4. The present

di scl osure addresses sewgeral un gedi cal needs,
inter alia; 1) Provi—%ﬂ—;%:@onaé ¢tigns effective as
hurran protel n tyr05| sphat as€ beta (HPTP-Db)

whereas llné’ﬁlfﬂlgg ﬁ}%d gHJé) SSSe ﬂ ér@sregt/ Jllgtl:lgghrg, ét?@kgﬁlgglgggféomenclahue for these

moieties B tfslikallypspetiod dtliid);ﬂ’fbnvﬂr}yt mdrthmpgemg eyl séspegtivedy. clgneinthe terms

“thlopherfze}# gi gﬁ% gé}%‘gﬁga v(el{g'fp Vb?n%aﬁx EéJ Eﬁgs Qg 19&1? dF moieties
which mé\&q{pellﬁ)é c@ﬁm@%bﬁ’dsﬂﬁ' tBe ﬁﬁis&ﬁdhédwsufegﬂélgttm ngakamgmrmylﬁngmls to the

di sorder, disease, nalad% or condition; and 3)
artisan omdmaw sigll vdigfosngs yRdefered & PEMas human protei n

’]t}% rfgﬁg@lﬁ\&fﬁg §1 haldss ﬁ%ﬁ Qlﬁgfeglgfﬁ)m@ thiaNEnubstitite fR Aydrogen atoms:

oviding a for regulatlng ang enesi s
i N aqjiGetitear, brinsked or cydicadlyl, ¢ e@é{@dtqné}‘?lxl\hfgf gxgmple, methyl

odi GG R BT E oy i TECel BBrbrom )

L yr oghEiBpRBIR@ABpRpRal L RiRobiny (bbb imetbylsheniia (),
g:}glsent di scl osurf—ﬁéﬁtﬂgﬁ%ﬁg{égvﬁ}]é&g rgp fr eggd f%pm%argyl) (Ca),
{ I ealdfine] SYat§th-Bhntlichnicehsiya0y), esg»emyl () e ABBYILC),

or in treating d| sea hat are caused

i nsufcielobetnt (¢4§91mtalh4c»ﬂ (66), pysierenprl §Eek ﬁy‘tl9]i“?3‘§’1 feo);
hos%ﬁgstﬂé %dgﬁt.lﬁ \F&Fﬁ? tePs or (-En)%x?lo RRQUAAADI& 'pﬁ@ﬁﬂsﬁéivhthyl (also
erei [ nc e a rmaceuti ca accep tabl e sa

f or maefefred te hanafpt & na@htltyiemi-)'b(‘ﬁlh) @a@ﬁpbﬂg’ll%%é’l (€ Wt)er

| . \
8 B BB BB R st
1?)3' | C&bet&u@:ﬂti)trﬁﬁ&zﬂshmtéd G:g-aammnd)z&yl wigsans dessribbdhercimbelow;
orm sa sjc groyps, a
il oraB gl SRR E e b R o QoG He DR Ry ~CH:OCHs,  —
car b%éﬁ?c@'%ﬁk@@ﬁs@m,plmnt@ﬂmm ,GhRICH, GCH G ECH;;

pr opi ona yrate, pyruvate | act at e, oxal ate

vipl oni(CB”aReﬁ BE(Q)R SufEienamale, taPCHs cCHpGR& Ty OCHCH:, ~

ci tralg, cabdLERE, LEbeH,BIECH;, and _ CH,COCH,CH,CH;

vii) —(CR'*R'*),C(O)OR'"; for example, ~CO,CHj, ~CH>CO,CH, -
CO,CH,CH3, —~CH,CO,CH,CH3, ~CO,CH,CH,CHj, and -
CH,CO,CH,CH,CHj;

viii) —(CR'R'?),C(O)N(R!"),; for example, -CONHz, ~CH,CONHa, -
CONHCH;, —~CH,CONHCH3, -CON(CH;),, and -CH,CON(CH3)z;




following are non-limting exanples of cations that
can formsalts of acidic groups, such ascarboxylic
wa@eood/op2scar boxyl ate units: sodium [ithium poPEEEE2M0T/014824
cal cium magnesium bisnuth, and the |like. The
conmpounds of the present disclosure are ethyl-am no
substi tuted phenyl sulfam c acids, or their
pharmaceutically acceptable salts, having the core
structure of Conpound (1) shown in the draw ng bel ow
wherein the units R and Z gan be any of the
alternatives further defined and exenplified herein
bel ow. In such corrpounds of For rrul a (1), the car bon

atom begy.l ng o uni t ha -
1X)ster'é§a§eﬁ1 s?#‘{?ﬁgs 23 1Y, %‘88}%% ggP &rca iy NG
dr avmgcﬁ?@ MS), 0, NHCEHD L@HzN(C@EIzt eﬁcpo@HsNPmCHaCH'S)
config ion at the same am ne-bearing carbon atom
x)but halogsin; eBut @l vBryandependi ng on the nature of the R

mf_{u _(idﬁlﬁdktlz QP and the resulting priority changes.

S In s ’enbodi nents, the R units of the
i) OMP@RIFRIF) Fd3ul a (1) can be substituted or

bst ted h cl ' ' a
RSP 5F LESERTGILS Shglth s 23 Yy L0 s

unsu@‘f\.ltzpt_qt;lqg2 I:L@pgr_qc&glmc—@m;,heteroaryl rings of the
R grou

f prrpounds of For _
iv pr o R DR B R gehe SRy LSRR et and
dra\/\t@g @t}q;/m beI ow These heterocycl ic or heteroaryl
rings can be qptlonall substituted by aqne,

X\()r t HEGR “TRIGD SR tSP:bh oSERSGabs r$Prfery ﬁ}eﬁ% ted ~
int er 5 unit Nonlimtin
Iexarrsﬁégelg Iﬁ—k%gw@hs%(latgéen? Iunlsts |nc: udeI g%{

xﬁanea((:RBﬂdﬁ‘t;mg,R brfocycnmmple atSQH, -AHeS@sH, —-8RdCH:,

- o Bl e 4 B et ooy ()

wherein &Eﬂ WB mnaeﬁ’én)clérgﬁ) hydéb%&?ﬁ Elﬁbﬂtln(t@)m uﬁbubktit)dted(@A()I4 linear, branched,
sSecC q

tyl ,
or cyclic @kkgl), ,p@ynylgbqtzyl of tvy R n”ﬁ‘éﬁ‘f% be(t@gﬁn to&?‘&’FBB’e@WI T%yompnsmg
ey bhi bHGRACIN alkyl; th
7 8l 5 XA b s b s o
indexpls?frbhu@tco@henyl 3- chlor ophenyl 4- et hyl phenyl ,

m nor hen XY hen “ » < »
F?rﬁ |w&%ﬁ%¥h%%§%§{ $54B lospre. eiqteén? %)rr;;found )analog, and
composﬁig?xscf]ﬂ thattedd sahd gqgalﬁs\tvelﬂ ﬂ:trgﬁe bmrtytsmntfyniw ac;ldedawpbe@ herfein,
whi ch are provi de erei n bhelow, ute
including ik grantiomearicfOHBY: GiasIFTeImesy ?Y‘)Sf “\LM‘E ?ﬁlkg’ran% thE terms
“compOLBﬁG*/"a]qgg gh’ee[n%' ‘Qo%'oﬁ‘ﬁfon ‘6}‘ ma&t@R’ er &E&dﬁh}fﬁ@ﬂh@eabl? liroughout the

3, -CH 20CH3, -
presentSp@HﬁQ@@fQCI-B CIZHZCHZCHS and CHZCIZHZCHZCHS VI)

%&ﬁg?fa%@r&@&%ﬁ fé%%x:HZ mlrﬁzdlcﬁ%ghcﬁlrzz%%a pr&)Vldmg

compositiédt &fﬁ@dﬁ%ﬂrﬁﬁ puotéih tyfo€Re phafitakdsq @@@)(H@Q’ -B) ingibitors; and
exanpl e

thereby previsiegne C?omgg@p@%pﬁ%enegﬁ &%%_gmsd remodeling in disorders

wherein angiogenesis is decreased or where tissue blood flow is insufficient or where increased
blood flow would be beneficial.

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

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



CH2CO2CH2CH2CH3; viii) -(CR |1 7aR17b) qC( O N(R16) 2; for
exanpl e, -CONH 2, -CH 2CONH2, CONHCH3, -CH 2CONHCH3,
w0 goBlpad78) 2, and -CH 2CON(CH3) 2; ix) -(CR PCT/US2007/014824

17aR17b) gOC( O) N(R16) 2; for exanple, -OC(ONH 2, -CH
20C(O) NH2, -OC(O) NHCH 3, -CH 20C(O NHCH3, -0OC(O N(CH

3)2, and CH2OC(O) N(CHs) 2; x) -(CR 17aR17b)gN(R 16) 2;

for exanmple, -NH 2, -CH 2NH2, -NHCH 3, -N(CH 3)2, -

NH( CH2CH3) , - CH 2NHCH3, -CH 2N(CH3)2, and -CH

2NH( CH2CH3) ; xi) hal ogen: & -d, -Br, and -1; xii)

-CHM™n; wherein X is halogen ni isfromO:oZ m+n

=3; f or exarrple - -CHF 2, -CF 3, -

-CBr 3; [ | 7aR17 for exa
which arezengeddnch @fomim@a%gf BhdeR oG S, ﬁ’iﬁcﬁ‘w@%e beih (HPTP-
B) exanpl e; - -CH 2NC2, and -CH 2CH2NQZ; XV) -(CR

17aR17b)qSOZR16 ; for exanple, -SO 2H, -CH 2SQ2H, - SO

N

example sd369 afBddh GallSERTIES, zn%@lza@mesw@_p wts of pEidic groups, inter

T L

that can f9¥m SMEJ With daki¥ lgrous: $nderide] Gramidesiodide, b@lfattakasulfate carbonate,

together to forma ring conpri
blcarbonaw,mowtﬂ fornaie.cacsiais PF%%‘B&%Z’&‘?%PV IWHP’%%EI% Pe?ﬁialﬁff
! Bieratd) 8 the lile. fTHfollotvingdare non-
malonatevwgﬁ%igﬁcﬁa?g%g%fﬁg&%f C12 linear, br anche&m g4ar
limiting exyoiples oaﬂdaybns diakeanform saltsef acidie @reypsitrsiiway ihiprapatassium,
or Cio_ar u or unsubstituted Cl-C9
calcium, PAgREAE P lsmlﬁh %h }E)éjlﬁl?e?ut ed or unsubstituted Cl-Cg
let,@roaryl R15 unlts can further have one or nore
hydr o en ato substituted by R18 units. Non-limting
Ré%éh‘ﬁ} QOB AW ynits include: i) linear, branched, or
1)cycl h?d,@ég,yl al kenyl and aI kynyl ; for exanpl e,
nmet h , ethyl C2) opyl (C3), zs-propyl
i) C3) suww@épéswbm}e Rh"'alﬁ‘yf"’é 2-yl" (C3), propar gyl

butyl (C4
fertsg&ttwge%&{l%%b% butyl fibe ggﬁtyluy y

oexy, ckapeht off R (&8s tnedmapauindg @él)erela ﬁdlsé*yémﬂ*?é:xiﬂ‘} ggpounds having
lE SFR 20aR20b) qOR19 ; for exanple, -OH -CH 20H,
the genera CH 20CH3, - OCH2CH3, -CH 20CH2CH3, - OCH
2CH2CH3 and - CH 20CH2CH2CH3: iii S CR 20aR20b) qC(O R
- CH

19; for exanple, -COCH 3, 1 HocH 2cH3,

2COCH2CH3. - COCH 2£H) 2y1d 218:0042042043 i v)
-(CR 20aR20b)qC(O)§§’(1 xampl e, -CO 2CH3, -CH
2C02CH3, CORCH2 G, , - CO 2CH2CH2CHB,

and H
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:

10

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:



CH2CORCH2CH2CH3; v) - (CR 20aR20b) gC(O N(R 19)2; for
exanple, -CONH 2, -CH 2CONH2, CONHCH3, - CH 2CONHCHS,
w0 goBlpad78) 2, and -CH 2CON(CH3) 2; vi) -(CR PCT/US2007/014824
203R200g0C( O) N(R19) 2; for exanple, -OC(ONH 2, -CH
20C(O NH2, -OC(O)NHCH 3, -CH 20C( O NHCH3, -0OC(O N(CH
3)2, and CH2OC(O)N(CH 3)2; vii) -(CR 20aR20b) N(R
19)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) ; wviii) halogenil-F, -d, -Br, and -1;ix)
-CH nXn; wherein Xis halogen mlsfromO:OZ m+n
=3; for exanple, - -CHF 2, -CF 3,

3 i TS BT i e

%Z@%E) : gggcR%)g ettehlyIANGR, et (G2 @ﬁ@ms)mo -propyCELs),

| SO 2H
> oyl A CHE) 3 -é&»éé%‘fi% *Lonorees] (ks By IgheryD (Co),

KL oG SR D ERTRRR 2R L YR Smyt @R HopuBH) (Co),
ZSboegiéus%?-wmm)', n-inagt (Gl Qea-bllé;yht@qazmml;gm %5?1 (Ca)
substitute nsubs &5 Lol
or cSxaqRy (é?? % ‘%9()0 CRlV ng b@f
e e s o
br antsersedtokareintag @apli‘fblé‘ﬁné _}f,]y g %‘h%nr%y]{]ﬁi%))’
msescgﬂb%lbﬂgd %pfi’x&suﬁ)%ﬁxfé%]-&lﬁeté‘:‘b@% e ibigY; bS deRYibeEherein below;

epresen y specific ring subs ions, for
iv@x armhhfstmaed Dngn&mbszMﬁle@9 htetaary] ringsgrsrdeserbesrheggin Relow;

can b epl Bt.e a 0 -
Vhavi @g géf of fo §01 %}341? pﬁgg'a }gzaﬁf—o(?@rrt{?a—éﬁgztﬁm’
equaldGH &, —fOH;;(II]ZHmHj, oO&IHCHu(Ey, anditCHORTRES(H:;
r| n {s. co

b5 SR R 0. Sl ot P e REHE S R OBy LR, -
fl ng%}ﬂ ﬁgth?md@cHEGHmHngnm—tGH@?@XHB@H@GH&f

e eroar yl rings: i)HUMAN PROTEI I NE
vﬁmspmx REP )aﬂ@om#sfmwmﬂw&ﬁz@ﬁs,uﬁhﬁrj%@%e -

res 0S 1.t ff.@ctive as —
i et e s A s e T

i nhi IQ]HZ(DI(BZ(IMWJ; egul ati ng angi ogenesi s. The
E T T I e e
phos mmwmg e, CONHCH3, -CON(CH3),, and —CH;CON(CH;)Z,
ix)  —~(CR™R'™,NR"),; ; for example, “NH;, ~CHzNHy, -NHCH3, -N(CHs)z, —
NH(CH,CH3), -CH,NHCHj3, ~CH,N(CH3),, and —-CH;NH(CH,CHs);
X) halogen; —F, —Cl, -Br, and -;
xi)  —(CR!*R'?"),CN;
xii) —(CR'*R'?"),NO,;
xiii) —CH;Xy; wherein X is halogen, j is from 0 to 2, j +k = 3; for example, -
CH,F, —CHF,, —CF3, —~CCl3, or —CBr3;
xiv) —(CR'*R'®),SR!!; —-SH; ~CH,SH, —SCH3, —~CH;8CHj, —SCeHs, and =
CH,SCeHs;
xv)  —(CR'PR'®),S0.R!!; —80:H, ~CH2S0:H, —SO,CH3, ~CH,S0,CHj, -
S0,C¢Hs, and —CH,S0,CeHs; and




(HPTP- b) inhibitors, and to nethods for regul ating
angi ogenesi s. BACKGROUND Angi ogenesi s, the sprouting
w@Rooseoeshl ood vessels fromthe pre-existing  PCT/US2007/014824
vascul ature, plays a crucial role in a w de range of
physi ol ogi cal and pat hol ogi cal processes (Nguyen, L.L.
et al., Int. Rev. Cytol., 204, 1-48, (2001)).
Angi ogenesi s is a conpl ex process, nedi ated by
conmuni cati on between the endothelial cells that |ine
bl ood vessels and their su{gounding environnent, hi
the early stages of angi ogenesis, tissue or tunor
cell s produce and secrete proangi ogenic growth factors

inres Sepl Q envi ronment al stJ ul § as xia. _
Xitthesd Q%ngr §g93 o BTREAF %@%dgﬁg@?}é Ss(:ég s”and
sti %%@3¢1?£egmc§1{§,maﬁmﬁgd3cdtéhe production and
secretion of proteases that degrade the sur i4n
wherein eastt Rilde indepandensly hiydrogepesulis ‘Ed‘né\:‘?fé’?ﬁgﬁg ﬁ;{&clg%fns branched,
. i 0 1 Q1 gLt B BlidsT icRitOgdthér 16 ¥61n® W fidigR@mprising
or cyclic %E@Sg}ée NS ﬁreﬁg%ll}r clghﬂgfcgltrl %Egaéé gr owt h fact or s sieomp ‘
3.7 atoms: RS20t RIS, aré eaciTindrpndBitdy hedrog@eer. C1-E linpayjor psgnched alkyl; the
) _(19922). Endot helial cells then stop proliferating and
index pisff9P Bt ate into tubular structures, which is the
Ahbthst exsifile biitHe@ndpounas bfForafuls (bicdeswbmpeutdsovkerein R is a
~vessels. Subsequently, p%ri ndOthelialtcellﬁatégﬁﬂm&%the
substituteder upgutsttupdih Tifgs d108 thedpjraosey P8 tyeRretinf 8°1°5

following{/ﬁg ngﬁ-\ﬁrﬁﬁti}ng reﬂ?xﬁgl‘é@%? QLtetdaryd rinigh shiRdble ke R unmwavtithe compounds of
essel maturationh. Angiogenesis is regulated ?y_a I

the presefitalismhosirofl, hardtetirzglyls EbeAltragolyl dmidagglyl; pyrrolyl; oxazolyl;

i NGy ARgLagen: b Ok a3 ; Bedyiakot8iehA thiazolyl;
sorssonf o AT SAFINE L3R B Aol U6 il
[1,2,4]thib@iREESE Ahd §il BeMthdddisdedylmany potential pro-angi ogenic

wt h fact . .Th | ,gands_ bi - i .
The belpraam et it eompriss BB 2o bP Sl b ohE BPfifhd Ufis chosen
from metrﬁ#f, E&?ﬁ Bpdpil, %Sﬁ% §1, 8y esbpyll hatutylr sweiuylc sbtbutyl, sers-butyl,
gr [

alion and pro eration. \Wereas ngﬁg re uIato%é sec-
cyclopropdmethyd, methexp edhpXyd BIPrRI* ¥ o’ SOTHEPHBT EXUPRICP RN

Of i e SoSidpbky. Fford Whildro UNEYosic@ad, difl@s®methyl, and
lmuox%tg%guﬁ%iygrﬁégg é% tg?é? d%iveﬁ by persi st ent
trifluororigthggul at ed or inproperly regul ated angi ogenesis. In

such disease states j ; ;

AR T gropenat & BoRlac EBRREsherpin R units
include URHitS BaSIBg e RY¥AUGIDAt e an exi sting pat hol ogi ca

condition. For exanple, Qcular neqvascularization has

been inplicated as S L?ﬂ%éﬁj%ause of blindness

and underlies the patrho of a oxi mately 20 eye

di seases. In certain previ.qusl i.Sti condi ti.on . .

Ao sz armplerh o sompetdy of EprratldDipr AR g s Wherein R units
include%l%%gbﬁlgitﬂyﬁqﬁllﬁ@ joints and destroy cartilage. In

a

IabeteS, new capillaries forned in the retina invade

the vitreous humgr, Si diqg bl i ndness.

Bot h the growt h%ﬁK _aE?as' of _o@ unors are

al so angi ogenesi sdep&ndent (Fol Rman et al., "Tunor ) )

ARGiRe eRaabIe of thhedhssuntid of POArER (Diinclliies duphreomtiawherein R units

Basi s of Cancer, Mendel sohn et al., eds., W B. .
include saitp dayigg the fpoayac: | t has been shown that runors which

enl arge to greater than in o4 ter nust obtain

their own bl ood supp+§—é§§jg;§ byJi nducing t he

grom h of new capillary ood vesSels. After these new

P ls%o&ggﬁt%?e%' or &%ﬁ@s‘?ﬁxg@@ﬁggﬁﬁiddﬁhzbhﬁ-ﬁ WiRMhaving@ie formula:

provide nutrients and growh factors essential for

tunor growh as well as a neans for tunor cells to

enter the circul ati on and netastasi ze to di stant
sites, such as



liver, lung or bone (Weidner, New Eng. J. Med., 324,
1, 1-8 (1991)). Wen used as drugs in tunor-bearing
wa@piosmb2s71 nat ural i nhi bitors of angi ogenesi s nBET/US2007/014824

prevent the growmh of small tunors (OReilly et al.

Cell, 79, 315-28 (1994)). In sone protocols, the

application of such inhibitors |eads to tunor

regressi on and dornmancy even after cessation of

treatment (OReilly et al., Cell, 88, 277-85 (1997)).

Mor eover, supplying inhibifprs of angiogenesis to

certain tunors may potentiate their response to other

t herapeutic regi mens (Teischer et al., Int. J. Cancer,

57, 920-25 (1994)). Although many_diisease states are

driven by persistent uqigggiagé br inproperly :

regul at ed angi ogenesi s, S0Re_gi sease states coul d be

treated by increased angioggnesis. Ti ssue growt h and_. i
and R! is & S@sitifucat grodipahagian bevinddpendéntlyaibosaefrpm| agyide variety of inorganic

proliferation and angi.oggnesi s occur 1
(hycroger), pordi A SEIO25H CRALTIRS B AT pLb it such as alkts,
cycloalkyl; eN@sodl@ld, halkidapy19f andanBURe, Whesinsubly setitineye nois san optionally

éhronlc, non- heal 1 ng wounds are a najor.cauge of an
have fronpt 6} b getiomsioBisIPE § 19 A0 CARORGRMS PR i SBREATR? BmsTR Lany

1.S _especi abl i n bedridden or diabetic
mmeasogéfpgﬁpéog o¥%§§§F§%%§évere, non- heal i ng skin ul cers.

i)| n neydrogdn;t hese cases, the delay in healing is a

result of inade te bl S I ' r |t
i CBNAEELE BRICPEIn G DAt o s iy |
iii§api dwafithtéd sroutsabitited @ drCisanll) artery

at heros¢l erosis or venous stasis contributes to the
ivDai | uPBto repair damamged tissue. Such tissues are
V-)often { sieted with microorgani snms that proliferate

unchal'lenged by the innate defense systems of the body
viphi chCOBJuande wel | vascul ari zed tissue to effectively

el impay geni c organisns. As a result, nost
Vi er5§3u¢“§ﬁ$%$ervention centers on restoring bl ood 5.

R* is hydfdg@W of eubssieltedroc ungubstieed GeCe biyeal buniheg, rueydlismllyl; R” is Ci-Ce

) and i nmunol ogi cal = fact ccess to.the sj 1: R7 i
finear or ke e PORERYS &0 16 S Bire e e ik kot 8F eyt R7 i
G hil RS 4eci 8¢ hewrheor trahchea wlid/] e teneyli or at ed by
hwkogaﬂggﬁﬁh%ing blggﬁ vessel growth tq k&e f ectgg ti.s Ue. Lvdrogen
Omeexamplepifeomponpdoaccrrting i FoEyly fd MU en r‘HHEa‘?*g? 1s hydrog
art.erie @Qy] B Anehim@geardi al infarction
therebyptr?]&algmgocﬁ bleﬁ%?a;ﬁré te ife one coul g restore bl ood
flow by stinulating the grom h of T Iq%eral arteries.
Simlarly, atheroscleroti 4 {4 the large

arteries that supphyothd y iy cause ischema in
N4 . L. .
t he skel etal nuscl esthat A glity and in sone

cases necessitat89 anﬁutation, whilchpmay al so be
prevented by inproving bl ood flowwit h angi ogeni ¢

. ther . her di seases such as di abetes and
Wheremrgh%s%ﬁg%ﬁeuéﬁ PCharacteri zed by a decrease in the .
ANsiglexangledddhipoundis sceatding toBomwds ¢i@ ircledastvoapounds wherein
R!is sug;t%tﬁ{ehggﬁggamggpgg Ifjlh-l‘_gaﬁaé%?r{, g-rr%}uec %d,g)){n?glééhcbéggl? ngx?-?isr’nellciﬁg examples
of whicﬁ WAL &R Sunifs ARSELADA inethyl @R efop3)dsalpivpiyl, oyelbpropyl, n-butyl,
hese vessels contributes to the adverse consequences
sec-butylf ishytpxeylt wrisbwinl, and celapropelngthydt udi ng cl audi cat i on,
i schem c_ul - alnds wherei
4 B ererthE S RomRi R A SR PR RIS IO I RS APBLinds wherin
R! is 2 sE6YRIEE ai bnmbbteuChonC oBaylgwits i.¢i Reask naptghylaneyl, and
naphﬂlygﬁng-ilf Bﬁ%ggn\?%gégéﬁﬁgé % hgshalespgé{q}?a{ldggﬁengﬁ I&S‘-f’llﬁé{rosflenyl, 3-

g angrogeni c



therapy. It has been suggested that one neans for
regul ating angi ogenesis is to treat patients with a
wheovanosrot ei n tyr osi ne phosphat ase beta ( HPTPP@I/US2007/014824
i nhibitor (Kruegar et al., EMBQJ., 9, (1990)) and,
therefore, to satisfy this need the conpounds of the
present discl osure have been prepared. SUWARY OF THE
DI SCLOSURE The conpounds of the present disclosure are
a new cl ass of conmpounds that can regul ate
angi ogenesi s i n humans. Thﬁ present disclosure further
relates to pharnaceuti cal %hpositions and their
pharmaceutically acceptable salts, and/or
phar maceuti cal conpositions thereof c i Si.n an
fluorophenylf ¢dtuiovephenil Atchifrophgnyh3-gRjPEoP 8%0%'% r%ﬂ% .rzf{aetthglphenyl,
he pyes L35 DSy BneRdat i4pétBphenylE:
3-methy i B R GRS 8 e e o
isopropylsieniyt, GHisoprgpeinhendehimpspyiphenyh areeyonieayh digygnephenyl, 4-

treat nent. for . di. ff. i hspv.sai d
cvmonhetl FRESRSA, PEIRGPRIY 3 ESpRh so0spcpaRsE v
methylmﬁﬁé)sﬁédtw,gz_-gvr,}zxumtnsnmylirnumyplmnyu Q?Wfﬂmaqgnmhp?@, 2-(N,N-

resen | SCl osure. ese n Qt her O
diethylamapITheh - BRESPRI, L TR AP eRTetE TR disfahibfitno)phenyl

i Ki Iy A hé&i, 24- i afdipRenydf 4-(Ne
et e e
methylarmh@)'phsnyl,Ae-KN,péammdg@mo)plachyw-gwetwf%wmhsﬂ » P

. ar i n \Lee specified. Al
dle‘hylmﬂl‘éﬁ?’sgg%\%ﬁ‘%%g’&%}%"ui‘ﬁ’ﬁg‘é‘gﬁfggfs‘%ﬁs"? BE ( O unless
AGlehfirities exapgie iof cenipowids atoeudimsitosF aimuda(Thingludes compounds
. relevan art, n ated herein € :
wherein ! Banho fPrB sy RAG RO ah: § 4 RO i REShENErohiemy ),
ethyl (CRATROBYIAC, ek ploby] (€ prdnroyaloprogist [Chespect Lo the
presen

I sclosure, DETAI LED DESCRI PTI ON.OF. THE. .
T EondisoRhe nyesant glsg]'géléqefqae TR COMPTISR atl%m& lg}lh%, which when

' ! s Wi d1lo-PeuriB@ahé R aniiuvoiesn 0k index x is
present, Steg?etﬁg(? gwghthéﬁgﬁzﬁgg&gefi n_e%zla to have t he f ol | qwi ng, ,
equal to OyEhalinkjag ubit i¥ phrentebden iteeindpx xde egrah b bths linkipg gt 35 present.
material that is iqlogically or otherw se
Ldﬁﬂi@k%nét%ﬁv}r@@g?%%%t erial can be administered to
an indi vi dual al ong w +IC®i®RPy-evant active conpound

i t hout,, causi l'i njcall.y ,unacc e bi gl ogical '
shri L L e R E RS A GG o h

andthei@&%k;pfs_ﬁé}ﬁ 1q_5b,er conmponents of the pharmaceuti cal
co

nposition in which it is contajged. “EFhroughout .the
Quesarinpld ofiL upits iochidas upits VAFSTSRe AniR: 2 278 ok pydipgpand the
. is SQURD § EtneQ iRt pBupf the word, such as
mdexylsg(g‘%rtéi)zﬁrtl‘a aﬁ%d%g%ﬁ%ﬂoseg, “ means including but not
limted to, and is not int€&hbled to exclude, for

. exanpl e t her addi.tive nts, integers, or
that is algq ?ng‘edlxtgql%eéﬂ ay H’ef}}?'éencé%né(?l?%‘? ll%gsﬁ and the ap Een_ded
ﬁﬁlo@lﬁdfﬁaxaﬁufﬁ&: s ngnitsancliudesrenitsawhereamgl! R¥rad'R R anits are hydrogen and

) i ncl ude P ural referents unless the context clearly
the indexjy &g gugk togd. His Wi das %Pﬁ:é’rmfl exanpl e;

—CH,CHa—

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:



[ dt .
e tom S S5 S 7O, B

m xtures of two
or "optionally"

reference to "a conposition" includes
or nore such conpositions. "QOptional™
wore@n®oshat t he subsequently descri bed event OPCT/US2007/014824
ci rcunstance can or cannot occur, and that the
description includes instances where the event or

ci rcunst ance occurs and instances where it does
not . Ranges can be expressed herein as from "about" one
particul ar value, and/or to "about" another particul ar

val ue. When such a range i? expressed, another aspect

i ncludes fromthe one part'%ular val ue and/or to the
other particular value. Simlarly, when values are
expressed as approxi mations, by he ant ecedent

"about," it will be understood 2 arti cul ar
val ue forns anot her asmkec | be rt her
of each of the ranges

under st ood t hat Qg e m O
A el 8N o the other
héﬁ@

are significantj%og
endent |y of |lt ther endpoi nt.

endpoi nt, and™Pnde It
is al so understood that there Nrela nunber of val ues
di.scl.osed h t.e .$ value is also herein
I'cul ar value in addition

e-S f yhe\val ue "10"
SQ |ed. It is
al so understood 4 hgt ueNi s drsclosed, then
"| ess than Saddl 1k "greater than or
pOSSi S bet ween

equal to tie, vadle N a F"/es
opri &
For exanple, if the value "10"

to the value itself. For exanpl 'S
di scl osed, then "about 10"

val ues are al so disclosed, as t el yygnder st ood
by the skilled artisan.

is disclosgd, then "less than or equal ta 10" as wel |l
as "greater| than or equal to 10S.is Afs5Q flisclosed. It
is al so understood that thr ouhop Dl i cation
data are provigeq)i different f@nats and

g8

that this2da t@pr: Nt eggpoi nts and st afting points
and ranges [f 010 an¥%co olnatlanr%%*Lgﬁ dat @ points. For
exanpl e, ift a particular datahpgfnt 10" and a
particul ar [data point "15" are disclosed, |it is

under st ood Ehat greater than, greater tha$ or equal
to, less than, |less than qr equal. to,. and yal to 10

Tha ¢ompopnds ¢agadsuRriedn GirAaEgLHC g%mhé? e’%@%g%t ween 10

and 15. It is al so understood
For exanpl e,

13, and 14

if 10 and 15 ar e gis
are also dis oggd. er q®organic unit" as
descri bed her&f he t & gr ogp3\ or ieties that
conpri se one or nodfe carbonqét aﬁ:3thch forma
portion of one of the conpounds or pharnﬁﬁgutically

asasalt@?%@&&@%gﬁdﬂ%kkﬁrﬁﬂ@f eof . For exanple, many of the
substit

ent  units referred to el sewher erein are
organic units. In order to effe Tyel ction in the
context of their presepge iat g'np S and/ or

salts discl osed
have variable ra
nol ecul ar wei gt

an
%t,e
vild

3!
as to_er
the target enzynes, solubﬁpity,NbNoabsorptjon

characteristics. For exanple, organic

Ic units should often
g size and/or

epdasiyred binding to

unit can have,

Tlor analeasibenpdurEs) ofthb oresariglisclosurg gre.arFangrd Hytg jgverdl categories to

an_at o

Bl el &

. 1-.12 b
assist thgif%rﬁ%uﬁgtp&

ave

i BF the- tRWof analogs which
éh@&%;f/%yogen gg%;%géto at

are not dxpacsslysexampidd lidieinc e arraag@mentohtotdategorigudves nohimaly increased or

can
decreas %ﬁaaqy

o8
oxygen,

nitrogen, sulfur
atons such ashal ogens, phosphorus,
exanpl e, of an organic radical

ti I t.ai t . t

BT s rateor et ff RafigRGbRL AR, O
and the |iKke,
and the |ike..

that conprises no

or inorganic
One

inorganic atons is a 5, 6, 7, 8-tetrahydro-2-naphthyl

radical. I n sone enmbodi nents,

an organic



radi cal can contain 1-10 inorgani c heteroatons bound
thereto or therein, including hal ogens, oxygen,

W@ 00B00257ni t r ogen, phosphorus, and the |ike. EREIPEm97/014824
of organic radicals include but are not limted to an
al kyl , substituted al kyl, cycloal kyl, substituted
cycl oal kyl, nono-substituted am no, di-substituted
am no, acyl oxy, cyano, carboxy, carboal koxy,
al kyl car boxam do, substituted al kyl car boxam do,

di al kyl car boxam do, substituted dial kyl car boxam do,
al kyl sul fonyl , aIkyIsquin@ , thioalkyl,

t hi ohal oal kyl, al koxy, substituted al koxy, hanaIkyI
hal oal koxy, aryl substituted aryl, heteroa

Thwoanmbytds pEtheqessnbdissloshre §am Be BFPEI 1Sg A pEggegure outlined
— SONBRHL € Whedheird knéwh @wthose
}w“mnbdRWIngt S(?ﬁgtgfgﬁ%?%gugﬁkg?ggﬁﬁ% radi cal s that_ include
skilled in ftaf @t aad by hichcéandie aatworisheddvighaus the needifapnrsns Frpgymentation.
radi cal s, acetoxy radlca @znethylanlno radi cal s and
the |ike. Substituted an Jh bstituted |inear
branched, or cyclfc alkyl units include the f & | owi ng
non- i mi es: methyl (C), ebN 2y~ N2
}prl (C3), cyclo}
gg% -butyl (ETT‘*73@Ea¢ W ( Pr
ter ut y\ (C ), cyclobutyl (4), cyclopentyl (C5),
cycl phexybteétized groapd t he |ike; whereas substituted
| i near, branched, or cycg C ﬁlkyl, non-limting
exanpl es of which includ § eroxynethyl (C)
chl or onet hyl (C )O trlfluoronethyl (G), an1no?-thy|
(G), 1- k| _1G2), 2- hydr oxyet i
i (C2), 2,2,2- trifl
PYEN(E ), 2, STTTIVON guyeysle ~4C ).
andO@He |i ke. Substituted and uns@bstituted |inear,
branched, or cyclic al kenyl include, ethenyl (C2), 3-
propenyl (C), 1-propeny|tg$I§o 2-met hyl et henyl) (C),
i sopropenyl (also 2-neth ﬁzn-Z-yI) (C) buten-4-yl
(C4), and theolike; substituted |inear or brancheg-S
é}—k

al ke LBi ng exanpl es of which include,
2-c p (al so 2- cgﬁ\ rovinyl) (

lq z'ybHNeE | -yl+ (CARN" 7 vy NH,* HBr
OWdroxy 7- met hyl oct - 4- en- 2- yI (C9), ON

7- hydr oxy-7-nmet hyl oct-3,5-dien-2-yl (C9), and the

i ke. Substituted and unsubstituted |linear or branched
al kynyl include, ethynyl @?xd)prop 2- ynyl (also
propargyl) (C3), prqpyn-1- s

2- met hyl - hex- 4- yng™yl C7) substltuted i nefar
branched g ky- |, -a'-||n1t|ng exa

i ncl ude,
G nEthvhﬁﬁbt 3-yn-2- ylo)2

6- hydra
5-hy9@%xy 5- et hyl hept - 3- ynyl

and the |ike.
Substituted and unsubstituted "al koxy" are used herein
denotes a unit having thesg%Be al formula -OR 100

Yy

wherein R100 is an al kyl enyl, or alkynyl unit
as defined bheXei n above, for exanple, nethoxy,
I}*n@thoxymet

nethoxynet . hyl . Substi t ut ed and
i it ecN " h&oaH@*&mmgtse&+mrr Hn
unigeghavi ng m-)r ogen at om subst edny oFe
O,N DI e ha(f ogen atons, for exanpl ePMrif uor onet y/>_(L);_R1

1, 2- dicloroethyl, and 3,3,3-trifluoropropyl. The-fferm
"aryl" as used herein denotes cyclic organic units

that conprise at | east one benzene ring having a
conjugated and aromati Cc Sigfe ered ring,

non-limting exanpl es of which include phenyl (C),
napht hyl en-1-yl (C 0) naphthylen-2-yl (C o). Aryl

rings can have one or nore hydrogen atons substituted
by anot her organic or inorganic radical. Non-limting



exanpl es of substituted aryl rings include:
4-fl uorophenyl (C ), 2-hydroxyphenyl (Ce), 3-
woreaospbshenyl (C ), 2-am no-4-fluorophenyl (C PCT/US2007/014824
2- (i \yV-di et hyl am no) phenyl (Ce), 2- cyanophenyl (C6),
2,6-di-Cert-butyl phenyl (C6), 3-nethoxyphenyl (C6),
8- hydr oxynapht hyl en-2- yl (G o),
4, 5- di net hoxynapht hyl en-1-yl (G o), and
6- cyanonapht hyl en-1 -yl (G o). The term "heteroaryl”
denotes an organic unit c:)rg;?ri sing a five or six
menber conjugated and aro ic ring wherein at | east
one of the ring atons is a heteroatom selected from
ni trogen, oxygen, or sulfur.. The heteroaryl rings can
conprise a ring, for exanple, a ring hav ng}E.R
2reln at | east one ring ateQ isS3 N
@ Iirﬁted‘t‘ﬁ—mtro@gr»oo, ok sul fur,
d asHy sidine ring, a fur $~i~1@, o t hi
O2N- ng.. A" et?*—eany—lw can al so be aHf used mul ti y$1—c(l-)y“Rl
and het erodromatic ring system having wherein at .Neast
one of the rings is an aromatic ring and at | east one
atomof the aromatic ring is a heteroatom i ncl udi nt%
Sdleheoiesteindelaye nutlines thel pracedBbefor pre¢paing ghepnalogs of the present

. nQn-limti, ex es. of heteroaryl rings according to

disclosurg ﬂ?tﬁﬁ’&gﬂ?&m"s%%Lﬂrsﬁe’farﬁigﬁt erm "het erocyclic”
denotes a ring systemhaving from3 to 10 atons
wherein at | east one of the ripg atons is a heteroatom
not limted to nitrogen,SGW@%E, or sulfur. The rings
can be single rimgs, fused rings, or bicyclicQrings.
Non-|i m ting exampl es of heterocyclicings_iAc| yve:
Al'l of af offenre® oned het eroaryl q [

S 2 2

riné; 2an _Mde i I'l'y substituf ed W 0B~ QOnor e
subSN tutes for Hydr ogen as descri bed herein
further. Thr ougho& ,description of the pr e?eKCHs
di scl osure the t %gchg%vi ng the spelling g.C CH;
"t hi ophene- 2-yl t hi ophene-3-yl" are used to
descri be the heteroaryl units having the Fespective

pRessnis inclongiore CORLCEnanOCaTRHRRSTaFL07G, 20 min

these noi eti egi)atgN,yprcab kyorspehp €6k 3 hbwrephen- 2- vyl

and t hi ophen-3-yl" respectively. Herein the terns

"t hi ophene-2-yl and thiophene-3-yl" are used when
describing thesegings as units or noieties wfi ch nmake
up the caogpounds f/tldge present di scl
make it JTbi gpious™to the artisan o
whi ch g8’ arneny eferred_to bherein, o2f 0l M
non®ni t1 ng exanpl es of units tRAl can substikute for
hydr ogen atons: i9 elj 2 linear, branched, Wzi c
al kyl , al kenyl , an?%h ynyl; for exanple, methy 61) ,
ethyl (C2), ethedyft (C2), ethynyl (C2), n-propyl (C3),
I so-propyl (G3), cyclopropyl (C3), 3-propznyl (C),

1- propenyl (also_ 2-nethyl etheny ( 2 b SOP enyl
(al so 2-Froeryts epdepnditions; @:4?% %#B&%%y%ﬁol(%ﬁgo
propargyl) (C), propyn-1-yl (C3), n-butyl (C),
sec-butyl (C), o-butyl (C4), tert-butyl (C4), .

cycl obutyl (C4), buten-4-yl (C4), cyclopentyl (C5),
cycl ohexyl (Cg); ii) substituted or unsubstituted C or
C o aryl; for exanple, phenyl, naphthyl (also referred
to herein as naphthyl en-1-yl (Cl1O or naphthylen-2-yl
(C10));




ii1) substituted or unsubstituted Cl-C heterocyclic

rings; as described herein below, iv) substituted or
wan@alsxsit ut ed Cl- CO heteroaryl rings; as descPChEs2007/014824

herein below, v) - (CR R ORl" ; for exanple, -OH -CH

20H, -OCH 3, -CH 20CH3, - OCH2CH3, -CH 20CH2CH3, -CCH

2CH2CH3, and -CH 20CH2CH2CH3; vi) -(CR 12aR12b)zC(OR

" ; for exanmple, -COCH 3, -CH 2COCH3, -OCH 2CH3, -

CH2COCH2CH3, - COCH 2CH2CH3, and - CH 2COCH2CH2CH3; wvi i)

-(CR 123R1 ) C(OOR 1 ; fcgi exanple, -CO 2CH3, -CH

2C02CH3, CO2CH2CH3 -CH 2 CH3, -CO 2CH2CH2CH3, and

CH2CO2CH2CH2CH3; viii) -(CR 123R12 1 )2C(ONR 1 )2;

for exanple, -CONH 2, -CH 2CONH2, CONHCH3, -CH ZCON

3, -CONpCH 3)2 and -CH 2CON(CHs) 2;i x)

- CCR12a Zb)%N( R ) NH for exanplg
) = N ) = ( =
( 2, oand 4+ CH_L Yalggen; NHEHBr g
U

“Br, anf -1; xi) 2aR12b)zCﬁ?2(I)'xii) “(CR
12aR pr%_cg;é X -CH j Xk; wherein X is hal ogen, |
is fromO , ] + k =3; for exanple, - CH2F, -CHF
2, -CF BC. 3, or -CBr 3; xiv) -(CR 12aRL2b)zSR
: -SH -CH 2SH, -SCH 3, -CH 2SCH3, -SC 6H5, “and
CH2SCBHS; X oent CRAZARERINST BPR,ON; SR CH 2SC2H
- SO 2CH3 -CH%SOZCHS, S2C6HS5, and - CH 2SQ2C6H5; and
xiii) -(CR I2aR12b)zSC8R ; for exanple, -SO 3H -CH
2SA8H, -SO 3CH3, CH2SO3CH3, -SO 3Co6H5, and -CH
2SBC6H5; wherein each R13.is independently hy%roge
substituted o su uted C1-C4 linear, b \n

or cyclic_al kI,/ phy " benzyl; or 5 , S C
be 2 toget ier to forsma—++ng cofipr s 3-7 atons;
R14% RIxddp, ar e each i ndependently bydrod®s or G -C4
®Nneaf or branched al kyl; the i Refex pis fromQo 4.

For the purposes of the present disclosuredthe terns
"conmpound, " "anal og," and "conposition of tter"

st Redgentsand gondationst (P thiephpsasas %%?F%rﬁ%l%;%‘géf’ 18 hr.
descri bed herein, including all enantioneric fornms,

di astereoneric forns, salts, and the |ike, and ghe

terms "conpoupthy "g, " and "conposition g >___®
matter" are uked i nNer ghangeabl y t hr grighout ){

o7 fidation. The pr esent

preg i
addlessbs anemj or unmet Tedical need t eHNQ| i 8,

O ovidi ng conpositions of effect®e human proflei CH,
tyrosi ne phosphatasée beta (HPTP-b) i nhi bitors¥~&nd
t hereby provide a nmeans for regul ating angi ogenesi s
and bl ood Yessel renodel i ng in disorders
Reagents and conditions: (€)(i) CH;C(O)NHNH,, EtOH; reflux, 2 hr.

" (ii) POCls, rt 18 hr; 50 °C 2 hr.

S ‘ S
Y
\ N/>—< > N> < >
Q O
— \\S// HN
HO/ \E S

HN S :
O:N CH
N
5 6
Reagents and conditions: (f) (i) Hz:Pd/C, MeOH; (ii) SO3-pyridine, NH,OH.



wher ei n angi ogenesis is decreased or where tissue

bl ood flow is insufficient or where increased bl ood
wo b@s/ooasol d be beneficial. This and ot her unnmepCTEsi00zD14824

needs are resolved by the human protein tyrosine

phosphat ase beta (HPTP-b) inhibitors of the present

di scl osure, which are capable of regul ating

angi ogenesi s and bl ood vessel renodeling and thereby

serve as a neans for treating di seaseswhich are caused

by i nsufficient regulation Qf human protein tyrosine

phosphat ase beta (HPTP- b) "= The conpounds di scl osed

herein include all pharmaceutically acceptable salt

forms, for exanple, salts of both basic groups, inter

alia, anines as wel | EXAMPLE b acidic groups, inter

alia, t@@ﬁ%ﬁ"—‘/ﬁf 3 @ﬁgacggidq@x?aes (?Q -@spheifythiazol-4-

follo I'mting exa ani ons that can
f orm sal ts with jdwhyi)lg}mubglfa@m wid (B, brom de,
i odi de, sulfate, bisulfate, carbonate, bicarbonate,
phosphate, formate, acetate, propionate, butyrate,
Pﬂ@iﬁéﬂdﬂéﬁ 6f [3-ankell gd-miabaiml)- kawmwl]-mbmtceacxd tert-butyl ester

Inate, tartrate, fumarate, citra
(13: To afiE SQmGphay (Or @A RHPFHPLIGRY B RR Gen PP BerbliEpiobffig acia
(1.20 g, 4“(?er1§&5 R ?ﬁtt@o ffr)as hdied Bbpwie tristhdiatiine (0. 6hm].m4 4 mmol)

pot assi um cal cium nagnesium bismuth, and th o
followed Ry e bty FRHIGroformHe (GHOSHN 44 BIROLY Ly HOga Ny i trred at 0°C

for 20 m1§ gaga tﬁ'l{ HE%de dr}%rﬁ]%?éjig %xteb{eﬁtv%% ROEMY solé‘@i% d)f dl)tzomethane (~16

ed or unsubstituted heteroaryl gg
mmol) ate)&ﬂrpl‘lee wheton mixitess stred npmnd@mméﬁt@rerfo Pgurs "and concentrated.

d
o g 8 AR U IR 08 AT SAA) i
(Na2804)9 ﬁmd%ﬁfcohb&nfa@dm&imdﬁo oThéessnlting rédidlue lsqiuu@@d over silica

ds wh d
posne S Sk WL OB g i

'H NMR@Q(S Rxfﬁ?tc?qﬁ[‘?fs 14 9—%9'@%&{)1 £ A¢.SNERI7SHE, ), 5,39 (s, 1H),

rogen ng are non-limtin exaqg
5.16 (d, f&e LIk} B, Hat9 (sam}:ak%ﬁ«dduﬂe 0% amq/@ﬁogﬂh 3R @si Jrr }3.5and 6.9
phenyl i) CG-Cl2 linear, branched, or cyclic
Hz, 1H), d14dy(s 9é?kenyl and al kynyl; for exanple, methyl (G),
ethyl (C2) et henyl (C2), ethynyl (C2) n-propyl (C3),

P\Qggg?e{;g)@rgﬂ[g%%@gylgéﬁ%@gm%p%g%@jcﬁég X ?r%ll)aﬁts'gsa)cid ﬁert—butyl ester
(2): To a@é?olgﬁﬁgf‘%s&%@ =(4- Iﬂﬁ})bér@?rZ Bi@prc%ylﬂnc}drbz(xﬂicsaald tert-butyl

pr opar C3 n- but
ester, 1, é(biﬁ(bgl,tly(lm oopl) in ’gIdFkgélnng) 1@@ ed r@ptv_l paégﬁr (0.14mL, 1.25

C ob o) th
o YR AGA S pepiastint o v
sat.NayCO30 ”Iaieyhl;xufre is eomm:ﬂdswtlm Btk (3n2pmInandthe sempised oFgapic

extats b B R B Y RSO L PR o armr

0.400 g &¥ahe U@ﬁi/é%l' Prédudt Raich Ruse@ st thehrdt step eiithobefupther purification. 'H
NMR (300 MHz, CDCls) 5 8.20 (d, J = 8.4 Hz, 2H), 7.39 (d, /= 8.4 Hz, 2H), 5.06 (d, J=7.8
Hz, 1H), 4.80 (q, J = 6.3 Hz, 1H), 4.04 (s, 2H), 1.42 (s, 9H).

Preparation of (S)-2-(4-nitrophenyl)-1 -(2-phenylthiazol-4-yl)ethanamine hydrobromide
salt (3): A mixture of [3-bromo-1 -(4-nitro-benzyl)-2-oxo-propyl]-carbamic acid —tert-butyl
ester, 2, (1.62 g, 4.17 mmol) and benzothioamide (0.630 g, 4.59 mmol), in CH;CN (5 mL) is

refluxed for 24 hours. The reaction mixture is cooled to room temperature and diethyl ether (50



iv) substituted or unsubstituted Cl-C heteroaryl
rings; as described herein below, v) -(CR 12aR12b)zOR
WO 2q08foa@s7exanpl e, -OH, -CH 20H, -OCH 3, -CH 2QZBHM8US2007/014824
OCH2CH3, -CH 20CH2CH3, -OCH 2CH2CH3, and -CH
20CH2CH2CH3; vi) -<CR 2 Rl ) C(ORL1l ; for exanple,
-COCH , -CH 2COCH3, -0OCH 2CH3, - CH2COCH2CH3, - COCH
2CH2CH3 and - CH 2COCH2CH2CH3; vii) -(CR
123R12b) 2C(O OR ; for exanple, -CO 2CH3, -CH 2CO2CH3,
CO2CH2CH3, - CH 202CH2CHB, ,5CO 2CH2CH2CH3 and
CH2CO2CH2CH2CH3; wviii) (CE{ 12aR12b) zC(O N(Rp ) 2; for
exanpl e, -CONH 2, -CH 2CONH2, CONHCH3, -CH 2CONHCH3,

CON(CH 3)2, and -CH 2CON
mL) is ad&lgckno( the: so?uttpgrané)‘gmeglpltaq(q )clg fms)zmgél?%tﬁféﬁﬁératlon The solid
% @hchESGhﬁBZazs 1).
L e i

(CR 123R12b) zCN;, xii) -(CR 12aRI2b)2I\I@ XIII)

Prgpeulfaggn Qf’gﬁﬁéﬁgﬂlsotlﬁﬁfh Lt%%@-aitr&pﬁéyi}%ﬁ%?-ﬁwn&ltﬂiafolé 4): Toa
solution of’ é%%ﬁ—mﬁ@ﬁwh&ﬁﬁl@ M'lt}uazeﬁm-yl)efﬁdn%ﬁ;e h)s@brgmld@qlt 3,

(2.03g, 5 mmgao) apd) CCa.C%p:E ¢) &&mcnﬁ'z i gﬁgd%(@@éﬁlsﬁggggﬁﬁéphosgme

(0.46 mLa@ Qnmﬁg' %‘ﬁ@%%ﬁ%n 1@?{9‘1@& dtrooraGEnpeaRire fir 1908Hirs thehaliluted with
H - CH 2SO8HB- SO 3CH3,  CH2SOBCHR, =SQu. 1
CH:Cl, aﬁmer éﬁw lams aaoEREd apdhergreant lyRy gxasted with CH,Clo. The

comblne(trp dgég}cnlgl 2 layeb\Dquilr gvgﬂl' bt ahh& P'I(I%l@(ﬁ afkl mt'nlrﬁt‘éﬂeﬁjvacuo to a

ranc or éyclic
residue V\bﬁﬂﬁsl puridfedtower §lida (Eﬁli@z)ciaraffwed i 5]4&(93 ég@f ﬁt@’rde§’634 praguct. ESI+
ing conprising 3-7 atons; Rl4a and Rl14b are each
MS 368 QMﬁé)pendently hydrogen or Cl-C4 |inear or branched
al kyl; the index pis fromQo 4. Another exanple of

th ds of Fornula (| d
Posaration &€ (5 Sl HOV P FabRB OB Cr PETD B ek &P DyP-1.3:4-

thladlazo;:l ”?mme%) tResoHH{o%?f%@ @-f(l-tlﬁﬁhﬂéﬁfzﬁﬁfﬂ-zqnﬁﬁﬂrgﬁwhﬂ)ldﬂ@d) -2-
wng are non-limting exanpl es of heteroar
phenylthtazolys 45(32 al, &. 3% ramm) andl degtic hydragidmieummes 08 6t“h‘é‘°1) in EtOH (5

scl o {
mL) is reﬁux§g g?rtﬂ'l%lgg.l )Sﬂ-{e s?l%erataz O?m?\se% 151?1%{8 {'éﬁlluced g ae;saxrc):/ t}’le residue is
dissolved SPMOTY (Bl mL) hn&t%]ré@(ﬂlﬁi@ﬂﬂhtydm 1s[st1rr3d 4} mom{tqrzpﬂrgtpre for 18 hours

f | ; . thi h t I
ofier Wthﬁ rt f;‘%/ﬂlp Wfa{:?ﬁ%? )’P 50ah§‘8{ Eﬁqglzl%] leme 59 veno1syr¥mb¥%d in vacuo and the

residue i 9‘5@61‘3@5 Y EMDAL 840 Rd) af @ B eSEtifRs Bolution tatfedsed with 1N NaOH until
substitute y one or nore units chos nEfro ¥nb’1 d us
the pH resniips appropiragiply, 8. ZEhqsobpian is SFHp¢HET 8‘6@1 nh{%co nea aqueo
b D ¥ty coptih&@R ’\A‘H@Héd"ﬁhh)blrme, dried over
layers arg wa%hgdujvy tEﬁéchc’ {He)gr§an6 O)}?y S copr Al T i oKy
MgSOy, fiterdd) xyd comehtratod yr vacuo to afford 0.345 g (93%) of the desired product as a
yellow solid. "H NMR (CDCls) 8.09 (d, J = 8.4 Hz, 2H), 7.91 (m, 2H), 7.46 (m, 4H), 7.4 (s,

1H), 5.23 (m, 1H), 3.59 (m, 2H), 2.49 (s, 3H). ESI+ MS 424 (M+1).

Preparation of (S)-4-(2-(5-methyl-1,3,4-thiadi azol-2-ylamino)-2-(2-phenylthiazol-4-
ylethyl)phenylsulfamic acid (6): (S)-S-Methyl-N—(2—(4-nitropheny1)-1-(2—phenylthiazol—4- ‘
yl)ethyl)-1,3,4-thiadiazol-2-amine, 5, (0.404 g, 0.954 mmol) is dissolved in MeOH (5 mL).
Pd/C (50 mg, 10% w/w) is added and the mixture is stirred under a hydrogen atmosphere until
the reaction is judged to be complete. The reaction mixture is filtered through a bed of

CELITE™ and the solvent removed under reduced pressure. The crude product is dissolved in



o- but oxy, terf-butoxy, cyclopropoxy, fluoro, chloro,
fluoronethyl, difluoronmethyl, and trifluoronethyl . An
wez@spbs7of the conmpounds of Formula (1) i ncl uPEBUS2007/014824
conpounds wherein R units include units having the
formul ae: Anot her exanpl e of the conpounds of Fornmula
(I') includes conpounds wherein R units include units
having the fornul ae: A further exanple of the
conmpounds of Fornula (1) includes conpounds wherein R
units include units having2 he formulae: Zis a
substituted or unsubstitutéd [I, 3, 4]thiadi azol -2-yl
unit having the forrmula:and RL is a substituent group

t hat can be mdependently hosen from a
pyridine (6me)~,zmdgta¢ﬁ1Q,d ‘Q’?ﬁ)@ %(4)& 1. le h'glll }égEﬁ&Hé stirred at

%}ﬁ&b&b% s or B NELOSLGI0 rﬁB) is added The
room temg?ra‘a}rélfc? f:f S heterocyclic, het éroaryl s,. and
mixture 1§ then |cbkﬁ:nttwtedraadmhsmtqltlggbgmimqj@lwn@ﬁdtbg TEVERSe phase preparative

0 v t
HPLCto a p%lﬂggi éﬁgf)%a?eli) c?%otiig Id)%(s%eé;%%ﬁ@%'}s %‘ié)ﬁaﬁlogfaurr@ sdlf 9
(CD;OD)as g%’? 99 (m, P&, YA, BH)| 3.20 asIéD), 711061.04 fd, 4H, J=9.0 Hz),

rogen; i) Substituted or u
5.18 (1, lHI. Jre'az Ha) 2A4RAR 2Dy 150d56} %&lﬁ Mts)i&@gtln)t uted or
unsubstituted C or ClQaryl; iv) -OR 4; v) -C(OQOR 5;
vi) -COR 6; .andV||)-NR7 OOR; R4 is hydr g d.
The!bllowting éch genetal puistieufos tsolatingehe fipglfomnsian ehad® e aci
or cyclic alkyl; R5 is C-C linear or branched al kyI
or benzyl; R6 is G -Ce linear, branched, or cyclic

Rafktion dTthehaghyitio dgraup © fryela egpére: or  net hyI R8 is Cl1-C
i near or branched

Teefssu hyfrogen@ley I\/ﬁﬁalltlg c&gsxigﬁﬁ it beer?ﬁg coma a& i@?@k%ﬂﬁfe intermediate

51(1.0 ec{)fb% P'cﬁcfayg 50DE Bntch go%»warwgmmypwmmMEMhMB@gw w %) as
general formnul a: V\/nereln Ris d erein . par
solids. MO 15 AlaEhisraddediprevige 'E}Fc AP ST @

hydrogerg@\l}Bgtap??f%!‘% erﬂg Ivggs% 15%9% /v@éﬁhn'%véoﬁate process with Na (3 x

unsubstitute C| C linear, branched, or
20 psi) t&ﬁﬁh{, folRivked by thesarhé pidcedurcexisinB 63 X610 Rabh dihe; sssel refilled with

nits chosen fr hy | d th
H; and ﬂ}?sz‘ﬁF?JﬁW akey (‘,‘Pg‘f:fr@ﬁiﬁnﬁ &X‘F‘%&f‘r seegesgélqp?’(vawatgd ai} the
atmosph&%r& piNel hitARgl (5:y b @B oA atﬁ;ubyis filterédl ammmalyaaedrhyl HPLC to
conpounds according to Fﬁif ahéoé‘) i ncl,u e to remove the
insure cmﬁp@mger\m@r dihg SFGP"P§1°§ i fifyetedihroygh aPad o GBLIF e [7RY
w filfratPiR@BHEentABA Bk eﬂ:agdratlcﬁmd) afford the

catalyst, Qn&’ Hﬁ%cﬁ%@é%komeho i r?l ting ea)il anpl esymgf thi s aspect
desired prndthcu d'dngih wled v@dmuu@r@shemﬁcat@nf | uor ophenyl

4-f| uorophenyl, 2-chlorophenyl, 3- chlorophenyl

4-chl orophenyl, 2-nethyl phenyl 3-net h%: pheny
I‘l'elb'@hﬂibﬂ @hﬁéﬁléulfa?mehda;ll phédginL BBé‘tlhy ep"g@(}]y/pth 'the free amine (1.0 eq)

prepared&q%tgg 51;6 R e?%ﬂygﬁ sqereuz thc{,v%g BSAL% S n%{-]le rgf}}Z%qrs g.g#ycf{}ﬁf‘tﬂ: yellow

suspension which is typically yellow to orange in color is stirred at room temperature. A second

3-necked 500 mL RBF is charged with SO3- pyr (1.4 eq) and acetonitrile (S mL/g) and the

suspension is stirred at room temperature. Both suspensions are gently heated until the reaction
solution containing the amine becomes orange to red-orange in color (typically at about 40-45
°C). This substrate containing solution is poured in one portion into the stirring suspension of
SO;- pyr at 35 °C. The resulting opaque mixture is stirred vigorously while allowed to slowly
cool to room temperature. After 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



cyanophenyl, 2-nitrophenyl, 3-nitrophenyl,

4-ni trophenyl, 2-am nophenyl, 2-(Nmrethylam no) phenyl,
WQ2@oBONsdi met hyl am no) phenyl , 2- (N-et hyl am no) ptiEng1007/014824

2- (N, Ndi et hyl am no) phenyl, 3-am nophenyl,

3- (N-t net hyl am no) phenyl, 3-(N N-di met hyl am no) phenyl ,

3- (N-et hyl am no) phenyl, 3-(N, N-di et hyl am no) phenyl ,

4- am nophenyl, 4-(Nnet hyl am no) phenyl,

4- (NM-di net hyl am no) rhenyl, 4-(N-ethyl am no) phenyl,

4- (N Ndi et hyl ami no) phenyl ,,napht hyl en-1-yl, and

napht hyl en-2-yl A yet furt%er exanpl e of conpounds

according to Fornula (1) includes conpounds wherein Rl

homogen&i@éﬂ&o&x%ﬁw aq.g}EI 5{ é) rg g{?%\ %(7 | Opl eq'l:gro %‘h% F%déie% slowly
to lower tﬁmﬁ gﬁr g‘?g Qg)itel)af‘d %r@iﬁ&ﬁiﬂ a{le@ﬂncnt HeofEwbitetBedpitate

I scl osure can further conprlsgéa | i nki ng Th
typically fomirs ahd tlwmmwme stiped gbraom teappesaiureof am Addiflopg|hour.” The

t h' l; t t air-dried
suspensiqry iy Bieted oA ghE ffles i akited ek B it TR choes
ovemlght\/tbfafﬁfofrdlﬂld dedead proldacmuhb fiee adidt he |inking unit is

present. L is a linking unit having the formula: -[C(R
9aR9b)]y-; wherein R9a and ROb are each independently
TH%: FHIRIAAg afd rich- lhmﬁﬁ@r ex@inplésercdoathoahly hoconting tethyglpresedt
e lndex y 1s from1lto 4. One exanple of L units
disclosurge.ncl udes units wherein ROa and ROb are each hydrogen
and the index y is equal to 1, these units have the
formula: -CH 2- that is al so referred to herein

(Syet-(2/{ S Rberyl 113, fghiadinzal-2-Klrmine)-2 dXanprdthizzol- 4oty
phenylsu 9%%%23 grﬂ&&fbﬁ@ﬁ?hﬁz B7a} &4 f%azﬁ?dl 7392 78 Qﬁ SHY! £44-7.39 (m, 6H),

guafl’ dni't has
7.25 (s, TEYe7fionsndmy, 5201, ZGHZI-—GE!IIHZ) 3.38-3.06 (ef 2H).ed to herein
as an ethylene l'inking unit. A described herein above

t he conpounds of the present invention includes al

45@ ﬂ?‘?ﬁ“ﬁ 414 AlﬂﬁQ&i%Pélail&m%}zf(gr(mp}@n Qoymwml 3

orﬁu la:can formsalts, for ex qg
yl)ethyl)sifenylsel fsmid aid:c "B (CB:OPHed 650k, 2 7di7s O%f(‘ins ?HP nS 13 (¢, 18,

7=1.2 iR F 30 B e, p Y AP~V 1 72068 (RUL 7. 0112 0.97 (1, 3H,

J=7.3 HHhe present disclosure are arranged into several
categories to assist the forrmulator in applying a
rational synthetic strategy for the preparation of

43@ | 995 piiAM §aech&atazemrﬁ&ﬁirw)@@nm!ueﬁhdaezel)mla%te;-
rang enment | nt cate ries does not | y | S’??G SH
JDethyDoheraborbRiceier HEaDyORN S Aty 308 1AL TARGHAIDy BeBohi6 (m, SH),
7.05-6.94] Stﬁﬁ)s,‘%‘%‘éfgan déibef R 4% (& 2 o3nsls oo (rk, eryor esent

osure be prepared using the procedure .
outlined herein be|OM/In steps (a) -(f) or by making

|cat ons,.t whi. ch . it -

L e

1,3,4-th15&t§z619§6mt&t 'MRIGBROBRPE vraxensa(mpmﬂ),emo(t( HJ, J=8.6 Hz), 7.23-7.12
(m, 6H), 6.94-6.91 (m, 3H), 5.22 (t, 1H, /=7.1 Hz), 4.22 (s, 2H), 3.86 (s, 3H), 3.40-3.26 (m, 2H).

4-((S)-2-(5-(Naphthalen-1-ylmethyl)-1,3 ,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-
yDthiazol-4-yl)ethyl)phenylsulfamic acid: 'H (CD;OD): & 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).



Pr = protecting group Step (b) Step (c) Step (d) Step
(e) Step (f)Schenme | herein below outlines the

w@e@smodsre for preparing the anal ogs of the prEPGENB2007/014824
di sclosure that is described in detail in Exanple 1.
Schene | Reagents and conditions: (a)(i)
(wo-butyl)OCOC, Et3N THF; 0 OC, 20 min. (ii) CHN; O
OCto roomtenp for 3 hours. 1 2 Reagents and
conditions: (b) 48% HBr, THF, 0 OC, 1.5 hr.Reagents
and conditions: (c) CH CN; ef lux 2hr. 3 4 Reagent s
and conditions: (d) thi oph% gene, CaCO3, Cd , H2O,
rt, 18 hr. 4 5 Reagents and condltl ons: (e)(i)

CH3C( O) NHNH2 Et OH; fl
4- amag(@s)z(<wmosy%nrh@@3§ﬁ?tﬁx Drle> 661\'&5‘13?%#15093{?1?0{(?;(} Refibsben-2-
yDthiazol; -yfg%til@pl%@%ulfafﬁw act @S HROD, e 5 TNLCHARANIPYE7 03-6.92 (m, 6H),

5.02 (1, m{ #n2M),a@3@emBM;@5§(mu3ﬁﬁ)3ZZ(QO%MX hi azol - 4-
yI ) et hyl ) phenyl sul fam ¢ acid (6) Preparation of
[ 3-di azo-I| - (4-nitrobenzyl)-2-oxo-propyl]-carbamc acid
4 t(tg)lz- u«ylmaﬁymﬁlaﬁdlM-ymmemyﬂb Qﬁ%mﬁaahazohze)ﬂam;r(o)g)-(z ~(thiophen-2-

er/ - but oxycar bonyl g [ .
ythiazolbyBeyDpbt g iar] THCHeD) ob T SE v A8, PIOE, S, 7.15
he (h$ mwﬁmzstmmmemyw(m
7'12(‘“’9\/\%2?&%?'03’ (Fo‘%ﬂg%/%férg?%) grel ni. 4.4 mol). The
2H), 2.67r@a).on m xture is sti rred at 0 OC for 20 mn and
filtered. The filtrate is treated with an ether
sol ution of diazonethane (~16 mmi) at 0 0C. The

Ih@RGbh N HPITPL Bl fpeovigessd meaedfon tniamomgt therpesivaty e feendgthelal receptor

tyrosine 128%@2 1@&110 o b egltogﬁt etgg g;’\i}g}g&%\%}#ﬁ rﬁgfpégrltglﬁ 1r}§>elgnés'3 Tie-2, and
the VEG?%&? '%?r0§9e ®indst| VEGER 22860 ﬁl@fﬁb@ﬂieﬁﬁdleehsb IStanuh)erem tissue
esu

tlngre3|due|sgur|f|ed ver Si P
blood ﬂo(whexméﬁﬂﬁmc'r@ compayngs Py presentydiselogyrg |S%‘TV8)aS Gmeana *or

prov1d1n% % %f %%%ggr?egls‘aan?l dt%%la{cﬁvﬁf‘eg b?@h&ﬁﬁélﬂ)l réUépNMB'ro’sme kinases.
As such thepréseit dHZc,:loéiiﬂ): addre8@s (asnajpiHpnmet medicy, negd,:mger;gzquz

Pgoxg@mgd:g?npgssmog§ ogeéﬁcgwg%H@Jprgﬁlnsg?%flp}%sghagt%@beta (HPTP-B)
1nh1b1torF ra%%%ﬁ&%bfﬁr&lﬁde a means for regulating ang10genes1s blood vessel remodeling
nitro- benzyl%'.1

2- QXO0- @ ‘?JJE‘ carg here tissue
and otheamtﬂn’rgerstoﬂya gtheliakrggenton) tyropipekinasg ms sorde ?rem where tissu
blood fl s 1{13@%0!6{1{ 8 RhireqQRERZMNE1 S5O RFGURY b bR Tha@kfct of

human protem 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, L. et al., Journal of Clinical Invest., 115,
3108-2118, (2005);

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

iii) 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 Failure — Thurston G., J. 4nat., 200, 575-580, (2002);



ester, 1, (0.350 g, 1.04 mol) in THF (5 nL) is added
dropwi se 48% aq. HBr (0.14 nL, 1.25 mmol). The

WO e@8002sm mi xture is stirred at 0 OC for 1.5 hpCr/ESzNT014824
guenched at 0 OC with sat.Na2CO3- The mi xture is
extracted wth EtCAc (3x 25 nmL) and the conbi ned
organi c extracts are washed with brine, dried
(Na2S®™4), filtered and concentrated in vacuo to afford
0.400 g of the desired product which is used in the
next step without further puyrification. 1H NWR (300
MHz, CDAl 3) d 8.20 (d, J = 8.4 Hz, 2H), 7.39 (d, J =
8.4 Hz, 2H), 5.06 (d, J =7.8 Hz, IH), 4.80 (q, J =
6.3 Hz, IH), 4.04 (s 1.42 (s, i on

oS B B o By 2B A O B PP 98B e, Drug
-(4-RALLLos 6XRopiopy):] -carbam c acid - ter
t-bu{gglslcgges',?grg?w}z?& ?% 62 g(r 4.”17 mmol ) and
.benzgt hj ' irf-SSinBHR| M., CirckigeN (19, 1556-1566
,wlng refqmﬁgg‘?agggggﬂgﬁglugg he reaction ?n xture is
cool @Oty room tenperature and diethyl ether (50nL) is
added to the solution and the precipitate which forns
xi) S CWhab@tdrdaflyndatioh rad atherostleeosivt Aanes. BiH-aad fimeps M.,
vacuumto affprd, 1. 05 % O, desi red product.
ESI +8” %"Sﬂ(ﬁ’t’?@ﬁ’ 8@5%%?%?@5 3t GobS%
(S)-4-(1-isothiocyanato-2-(4-nikr e t _ 5): and
XM t hVaslar I(%;SOW TOMes T 5{461&,]%0%. gtpel?, @'Yrjo)«g 3@,’ k37 %4@'@@@) ); an
x§)5) - Bohé Gbivi MERMNAnde {0 Répairy} Chidiavisculay Malitiandai 62-66,
ne hydr obrom de salt, 3, (2.03g, 5 nrnol) and CaCO3 (1
g 10@2AM3)) in CCwater (10:7.5 nL) is added
t hi ophosgene (0.46 niL e reaction is

6. mmol 25‘ Tg
stirred at roomterrpe‘?%W[éLf‘ fON8 hours then dil uted
with CH2C and water. The | ayers are separated a

d.the .
Thepewsest disglesure alse selated tyPQTAPEIHRES or foiRulatNR; ngfh comprise the
organic |ayers ed. w b, L {8689 of th
HP TP (g b e T o S A e T B ot hE SptopBsifiohy of the
present dddldsutesbpede: silica (CH2A 2) to afford 1.7 1g (93%

ag; t I;?l e%%?:tli\r/e? gm 1r1r(1)tdo c<:)tn'e orE“rSrlo*r_e P en%'?s%fgrw Acids drRaiatdepdbs

(5) - SeBRuME toAhe prsétt-diiddsaphehichard effébtivean hutdangrafein tyrosine
4-yl)ethyl)-I ,3,4- thiadiazol-2-amne (5): A solution
of ~ ( Fhodphatase deta(HRERRXindubitqrss-a8dt r ophenyl ) - et hyl ) - 2-
henyl t hi azole, 4. (332 ng, 0.876 mmvol) and acetic
bﬁyolr FICRETHBE e%‘r%‘,%‘eé‘.gssm mol) in EtOH (5 ) is .
Foe thdpxagodesof hdmrusent difses! the erm “‘Sxeipiany2and)frpgrier” are used
. reduced pressure, the residue | | I R8s 48 defined
interchapgepbly,ffrq o?tetéﬁ Fl?“fcﬁ@tl%loagfe n e?seg gé??‘?’%‘gd&g? %r com _ eHne
herein a% S{RLEALME QHiEH ard SsEDiH the pidceice whformuldimgsodatic meﬁf@tlve
eated to 50 OC for 2 hours. The solvent is renoved in
pharmaogntend cAMPOSIHENT esi due i s dissol ved in Et OAc (40 ni)
Ak Aol S ol bl ferts BNAM BhilrarilPNREKE in delivering a
unt e pH remai ns approxi mately 8. The sol uti oq |%1. le f
safe, stabde} aratfondtiondl phEn@Aeuti FhescEGHS PACRN A g8 8ot 6T fhgyeuegalhyehicle tor
) washed with Et @QAc, .th j : | B&dientBE iR dictive
- activery{oE A5 paneats RO Bl paL € PR P IR eeien
ingredieB@N&R @tééi@t&gniap filbg tsle hf)siafﬁlc)ml;t_i 3i,r@¢as a:/i(;gmmgg fillggp, or an
esired product, as a vel J].ow.sol.i d. :
excipient @s usedabegeinz?an% parboty P%’rﬁtabz‘»?ﬁ‘f‘g ?YSJE%“ G C"%%@%‘?‘ﬁe Wtivery of
i R 183 Hordabh., TRe En{untoRtdn, ald thle Gdyardife of e fact the
the ingr erﬁtggg f%'rtlg) Pr egar ation of
(5)-4-(2-(5-nmethyl-1,3,4-thi adi azol - 2-yl am no) - 2- (2- ph
enyl t hi azol -4- yl)ethyl)phenylsulfamc acid (6):
(S)-5-Methyl -N-(2-(4-nitrophenyl)-I-(2-phenylthiazol-4
- yl)ethyl)-1,3.4-thiadi azol -2-am ne, 5, (0.404 g,
.0.954 Mol ) is dissolved in MeOH (5 nL).



Pd/C (50 ng, 10% ww) is added and the m xture is
stirred under a hydrogen atnosphere until the reaction
WO googioased to be conpl ete. The reaction m xt urBCT/8S2007/014824
filtered through a bed of CELITE and the sol vent
renoved under reduced pressure. The crude product is
di ssol ved inpyridine (4 nL) and treated with
SCb- pyridine (0.304 g, 1.91 mvol ). The reaction is
stirred at roomtenperature for 5 mnutes after which
a 7% solution O NHAOH (50 Q}) is added. The m xture is
then concentrated and the resulting residue is
purified by reverse phase preparative HPLC to afford
0. 052 11% vyi el d) of, the desired oduct, _as_the .
compoundgefhe gm(sglﬁl QiS."){qSHTf( P.fo‘éedg'?“b)]b‘faf PgFf“ﬂh p*?ﬁ}‘?c‘ﬁ‘?ne“c
4 -H. ilesitinkH), 7.1 1-7.04 (q, 4H,
pmpemesjgg?v(?ﬁﬁg)ﬂ,“ﬁ’?vfg@?l,ﬂ?ﬁ?Jz?.tb}z He), 3,34-3.22 (m 2H), .
Nén-fitni{isg eSiplessl conppsitians(agrerdingriqdhe gres '(h{f pagrg;include:
general pro for i ' ' gagm#mgnﬂ§adds
Az fr 8maa§’|°8t?&§gggnﬁ t|%oarl1) ogfi%de&groglt&ﬁﬁ% {r}?r%?oup to free
a amdeididgtathBatesechydisdgsmetaran vessel is charged the
nitro compound k%or exanple, internediate 5] (1.0 eq)
bland #RF ¢ PAUS VHCWCYFH C, 50 % wet, Degussa-type El O
Ahﬁ/(l}w erfb&fin@nt dRo¥dinddo 8% pr&dehtigiscliidbirélates nd thg)follswing
added to provide a suspension. The vessel is put on a
compositfeasy hydr ogenati on apparatus. The vessel is subnmtted
to acfi] {%@,ﬁ brtrRord ghénfsel@ariivi aeids
a)to iﬁgﬂ%gox‘gp;égv\mégyfy t gogg%e@fs(?]oégkergurerf/}mét H2 (3 x
40 pat¢corditeo tl&smeéentdisf:iomhr@dam{)th H2 and t hg vessel
i s shaken under .40 psi H2 for ~40 hr. The vessel is
blvac OBt SR AN “APnosphere is purged with N (5 x 20
APSither dbGliin@ROiccblihg td ieedesenddiaciasure edatey taibledoliowing
insure conplete conversion. The suspension is filtered
composiig¢nspbugh a pad of celite to renove the catal yst, and
af e OIPASIEQUSKA kBN 1 i A Bt Br RS Pty acids according
otary evaporation to afford the desired product which
i s usethepreseotidistlopuiseanduri fi cati on. Preparation of
ree sulfam.c .. A 100 mL RBF is charged with the
b$ree°3ﬁPﬁE“¥i§%§é%¥mbrepared in the step described
The ke cthetiee ahoahtims tised kereh medng)“ah smegabel enrdoripere

el | ow suspensi on ich is typicallw.vel r
phenylsq¥ﬁqng%p<afls,i ey at s%gesraaarﬁ)%/ ?1&?21 9 ltj%xee_ e g\ésstéa Otga da%ﬂﬂ:@e thej
desired s tREGHEH 28R ARBEféctive hatogatimal tvarySOcerdiyg tof fagtods largwn in the

and acetonitrile (5 nL/g) and nge suspension is. .o ied
art, suchs ithe disease statse ALS SR WRight ¢ ﬁhg'aégeﬁg‘i“l}}?é §prg treated.

e Unkdel nldYed RAEEHANNSRhbicd hefepi lApaidigskilled in the
Althougl?ﬁaé&lgé{rllaggg%ggéﬁ'les “ora ge to red- 3r an g in_color .
art would byprieciatedythattthe osage 4€g14% 19Q) be Flkgred @Vidgiqptimum therapeutic

cont ai ni.ng ,sol utjQn i s. ' OLbLLAY iFRE 6 , several
responseg Thep s g ReteieaR shfer BRH! Sliel LRRGPRRbLAT FOF Budifl, s
divided A&e hiadyNe aapanisered ddily @ the desd magtie piqportianslly reghided as indicated

[ dt | ow I L. -
by the cxgepRdeaRS (h RPN S A1oGndB SONE P LLE CPCriiohd 8 the present
disclosu{ﬂee%asgvé dSHnisRr&EaLRRIALS abietdRtay tovadhteve Lherdpeglic amount.

added to the col ored suspension to provide,
ahonpgeneous sol uti onpfEmiiow erpis®f approxi nat el y
2.4. Concentrated H3PO4 is added slowy to |ower the
'ﬂ{el e85 AP B0k R rlates to ethditls 108 re][gblaﬁn@ lan 2idjg i Fif e, huitan
of tEWhi t e precipitate typically fornms and the sgl ution
comprising @iniinistatingtto pdwmanengnRURdECcERRding o 4B PreseRfLlis eas
d 'bT e giuspensi onis filtered and the filter cake is
esert ?ﬂglﬁﬁeﬁ' with the filtrate. The filter cake is air-dried
overnight to afford the desired product as the free
acid. The follow ng are non-limting exanpl es of
conmpounds according to the present




di scl osure.
(5)-4-(2-(5-Phenyl -1, 3, 4-thi adi azol - 2-yl am no) - 2- ( 2- ph
wepyososarol - 4-yl ) et hyl ) - phenyl sul fam ¢ aci d: PAFUS2007/014824
(CDBOD): d 7.97-7.94 (m 2H), 7.73-7.70 (m 2H),
7.44-7.39 (m 6H), 7.25 (s, |H, 7.12 (s, 4H), 5.29
(t, IH =6.9 Hz), 3.35-3.26 (m 2H).
4-((_?)-2-(5-Propyl -1, 3, 4-thi adi azol - 2-yl am no) - 2- ( 2- (
t hi ophen-2-yl)thiazol -4- yl )et hyl ) phenyl sul fam ¢ aci d:
1H (CD30D) : d759754(rrg 17-7.03 (m 6H),
5.13 (t, IH J=7.2 Hz) 3313(m 2H) 5 2.81 (t,
2H, J=7.4 Hz), 1.76-1.63 (h, 6H, J=7.4 Hz) 0.97 (t,
3H, J=7.3 Hzéé,ﬁ 1 ethod for treating
One ebydiment o methpdsofihe presgatAsglosyrs felaies i) 2 mefhod fp
| | o i e Giuhf aid cﬁhoaén ﬂbm, but not
adlsorderllﬂ f%%éw\ﬁ {‘h@&f& 186d ﬂb&/‘%%&ﬁ‘lé e
limited to{ Bdrohkdy, aﬁkrﬁ)&}sﬁa@ﬂrpt(rmheml{)vascgdqygls(epse cpq.q:er?b:ql \1&8?&1511‘ dlsease

|
A SRR B O B e R o of
vascularizivk i®hbinko tissue SM; u‘sh&i hetieitg (iscReraivitiseue, | peaTBENy thay is deprived

of adeque(tﬁplo@pl)ﬂ%d{),e gHaer i og }ﬁcﬁ?&c tlétlézgl‘]c L*sdea?lﬁlz a)rej %t Iir;\ﬁ%; ill; tissue that

lack adeqj[ll %§§d s‘%@y resu I%(ﬁom #ocardliat Qna c&ﬁb(annfafd)lons mesenteric or

al en- Irreth%/ 3, 4-t hi adi | 3z
limb ischema, \ir i m‘@l)lt Qf 2 zaqqliﬁr@ﬁpp@pgpg ors en031s In dne example, ihe interruption

t | | f 1
of the su%pl% g%%g%agé?%laﬁﬁﬁbégggﬁb%h %3 \%@bﬂaﬂ”i‘dcﬂas%%lﬁf%&?u ar
occlusmrﬁirl)ay bé cduskd byQidtetioscléidpis, Eama,(sprglq:q,q prqpe;iu@s;.@l)seasg, gpg/or other

etiologies Hj\lsg}_%%luéscg yltgg %(:,(\;)g%th%g( y%f atf a(t)rﬁg thehglrefeqt disclosure is the
treatrnen?of%‘l&ﬂ:‘tél Ghavend arﬁl-mk&fﬁrm@) isehdniia( dthileptennay artery disease, peripheral
yl ) thiazol -4-vyl )et yl ) phenyl sul fam ¢ acid: 1H( CD30D):
vascular §rea®, qorgpz;argﬁaf'te iseage3_ g 9 2 ( m 6H), 5.02 (t, IH,
Aéﬁ;rdzeml_{)zc?d?r?ler?toof(tﬁé mzel_ﬂl)lods o?' the present discl%sure relages tg) method of

repamn%A‘tlsg{l? ) ég éi lgérgs ngte?)@r;n%' tﬁé@é”'tﬂeéﬂs)ﬁ@&hﬁhé tiksud,répdit) iregbneration,

thiop
growth, gaici\/¢ﬂrnmncdna4cwmphldh36 })ph@%h@\k‘?‘? W@“ﬁ‘é F?Pa“ﬂ‘i(téﬁmg‘nee“ng

One skllf;:ddg%ge %g?;?prémﬂé%a? éég' lf_ég%llg)s 17f0111t§e,1t1(|%1H111%341f7ﬁed2fH} glssue repair. In
turn, tissfhe Afhy(te, dadidedd By BideBiding, bm mﬂcl-lgn;nt@i t©7trq.lgmam-9n_]unes or conditions

I nhi bi_t f HPTP-b
PTTATCTIAC GRWOr e O HE A e
damaged W Il RBuchiy suftdal lpkdbetieds tifradiafigh dpadratiom toxic eperoicals, viral or

rosi ne kinase, Tie-2, and the VEGE receptor t}é”o%'ounds
bactenaknfmgens, vEbaymRp Tigsyg it Resdedfrepaipalso fialudss dopshepling

Examples ¢ O%J’n%hrh tdilﬁ? %uﬁh?ﬁ’@l&de%nl-ﬁeahﬂg gtihivddeeditesulling from diabetic

present disclosure serve as a neans
pathologypbr fracmrasnhg doegulh&ahrsadlbff angi ogenesi s and ot her
activities of endothelial receptor tyrosine kinasge
B cmmimmld& oﬁﬁl@s:emendd@dbélsferaée el F‘égaé’ées fog “ﬁ%}‘b?ff?fﬁ'ﬁ‘ﬁt“ss“e
Ler | s are
repaic ingpr SOR PV RTINS gt Basher bl GERT R aTaES Salfroebdure
currentl{ G bthobddkiled OY the agts tb ach:elreetty winod hgeling fedlemdng syvasive
regul ating anglogene3|s bl ood vessel renopdeling and
surgical progeduEsst i viti es of endot helial receptor tyrosine
ki nases i n_disorders wherei ere

Adowl emPPATY ObMeRENEL N PE SRR SN T U i giod of

promotlng @i@édﬁ%ﬁéu cHEetefif &ty Gihahedtbtissié piosith dhyihg Shmp-ocess of tissue
atase i nhi bltors has been s&\gn to af d
engineesng. eAaIuSPth%mmd "desue engigaering dn defgred fsdhe 8‘@?@"%‘1‘?@% an

di sorders include, but are not linmted to;



i) Peripheral Artery Disease -Shiojim, 1. et
al . 5Journal of dinical Invest., 115, 3108-2118,

W@ 208592571 1) Coronary Artery Di sease - Si ddi qui PCEIIS2001/014824
al ., Biochem Biophys. Res. Conm, 310, 1002-1009,
(2003); iii) Myocardial Infarction (Acute Coronary
Syndrone) - Takahashi, K et al., Ml ecular Therapy,
8, 584-592, (2003); iv) Stroke (Cerebral Vascul ar
D sease) - Stewart, D. et al., Chest, 128, 633-642,
(2005); v) Heart Failure - hurston G, J. Anat., 200,
575-580, (2002);vi) Hypertension - Caraval ho, R S. et
al ., Bone, 34, 849-861 , (2004); vii) D abetic and

| schem ¢ Neuropathy - Carano,.A.D. d Filvaroff .
Rbricatiog ofbiolepes) FPSbe S iosday o S YRR el matrils,
for the au%%r%rrlcltgfig? 3t Hf)‘i’ac%%nggf Bod)isdfes andi g¥BdS. THus, the present methods may

on, 111, 1556-1 566 (2005); X{gi) Vascé”%(rg
be used td adgnamtrehe desigmahdegrnwtive Ehwpastissuespyside the ppdy later

. Sinons M, . Cardi.ova | #h; . &3 518 2ahtibodies may be
implantatiosRase Tpping sl Reo i gh UisbERE Betlts. F5r RipROMmuibodic
useful in ﬁ/ig}motﬂgl’ thés grovah, of 3Rifr B4t r¢10@F)entsathalt stk usebpwa thegipn the

i nt enance and Repair - Cardi ovascul ar Medicine, 12,
treatmentgf bYES. ( 2002) . FORMULATI ONS The present disclosure

al so rel ates conposi tions or.fornmlati '
A Gkt e SRR ebieBiPe e B Bt R UBE e prosen
disclosur8 !irr:c?+d%§ 5 BelllcoaRTiRg or édlefréoddacsstthaindwde thbesgenerstion of
di scl osure conprise: a) an effective anount 0O

f ope,.or
functionairbpmap tigsues sxtfearimplamedial 2t BaHTeauTHd F%‘H’fe_"’a‘t"é’oﬂgﬁ figeussed
herein, biothat I RLERA Hssil REEAGHi6h Y 68 udéLtoqIrbhibts Veneardgiowth n, for

Bt bf

el nAyrosi ne osphat ase” beta (HPTP-b) inhibitars;
example,gigioldntahdiserse nBhes,extibpdienmay bEased ePRMYDLELTS e

_present disclosure the term!excini tHeditel0®% wound
reconsit g Hggisa AFHLDCh e ey D Pl i AR S iR gyound or
other tissuB$n RELSYucHkgRlilosure and said terms are defined

e}

erein as, "ingredients which are used in the practice
0%t TrQMiHR ikdtieh oF thatissuantginbértns énbodheniat tetmehods of the

conposition.” The formulator will _understand that, .
present cisebtepics hescumesHRds TR PG T8y BBV o1 AR BF) o drigme

devices cso%Eaanin 1AR]6 tisB dedfdabd RRplaR BidRGetén 6hdiseaed intagal tissues.
not onfFy as part of t

e overall vehicle for delive ?{_8 ; d
This apphasich avedversiselatieg adls foem dehbedy RipCEwEs tHER; Wikh a"b'%‘a}“ﬂ{ ffices, an
. by the recjipient.o is ' 8 GRbide ML body. F ample,
1mplanmé§g}eﬁ}egln?ys ymfsll(ﬁ tilg%?’g gpggéxéfﬂﬁp%?é and dli ?ect Oas},, or eemp
antibodié¥h B@b@mdlwdadtin fai dell dined s autarepralt (i promais thesgrawile pEihg cells

containe{ira h%/ m%ggrg 1r flt\}grey\?ia ﬁeg tﬂ% Itlllel nzalatﬂgdss IPhe @15%503%9@%59 e Led 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 graﬁ
replacements.

The present disclosure also relates to the use of the phenyl sulfamic 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

medicaments, non-limiting examples of which are:



the ingredients safely to the stomach. The fornul ator
can al so take advantage of the fact theconpounds of

wo b@spoxssent di scl osure have i nproved cel | ul arPEDUSIVOY014824
phar macoki netic properties, as well as inproved oral
bi oavailability. Non-limting exanples of conpositions
according to the present disclosure include: a) from
about 0.001 ng to about 1000 ng of one or nore
phenyl sul fam ¢ aci ds according to the present
di sclosure; and b) one or ppre excipients. Another
enbodi nent according to the present disclosure rel ates
to the follow ng conpositions: a) fromabout 0.01 ny

t bout 100 f | f ani d
A somopuIhErH6e P AR L BrBEIPEter By 1B pfifposes of
tissue eng&?éeﬂng)fﬁéé%f{ﬁf inf ehHhddeg iisqrhadivimnt accor ding to the

osure relates to the follown
Amnposmd farnse imjhefmamfagiogof@, rmechgam%ntafebme tRegtpgpt g an ischemic
gw Jrore phenyl sul fam ¢ aci ds according to the
dlsorderlﬁlaesg ' di scl osure; and b) one or nore excipients. The

term"effective anpbunt” as used herein means "an
anount of one or nore mc acids, effective
at dosages and for pe#ﬁgﬁg¥giﬂ#é necessary to

achi eve the desired ar therapeut.ic re .

o CSerpoRing AGERS Uy 102100 ALE ViR P S amgidbepests,

in the art, such as the di seas state

ComPgRRIST thISHIam TBRY BT RERR &7 AREIDPES RS iy nown in

the art. sl%@ﬁ LGV BIcLRRSAE 6 BBhPSalM¥adiee Satsgatdzart bldodvasg Igenswth in
herein; a person skilled in the art woul d a@grec:l at ed

cultured ¢efhlator tfmmgaxje/as@@arm@vﬁwﬂb%ora|ttSé?€'e%r<H1%ntbP frpgvo assays that
hiR., £SalN@LOPP Ehintttieem 49,
measure @8()% HS%SF# %gﬁﬁg%égy 5@@32@%@\/?@%5 nt. Fopeexﬁa)})rrpl e "
32-40, VSiheB akt 4li (200e)Y IcbdaeeshBY, 43@-4P)i ni stered daily or the
dose nay be proportionally reduced as indicated by the

]eX| % f %zth rapeutic situation. In addition
1. ¥ ﬂ‘é} 3P ?%%gé’fa he present disclosure can be
TR W Hibsteo@ds ahidh aqueitdhly fause m:tl‘ssac&yent disglopireemploy cultured

endotheli] S 1oGE 1855 RIS RSMRELROE TPt PG S qneogenic” cell

response BEbLR gﬁﬂ%ﬁh%ér{]oﬁblmﬂr@ﬁnﬂmmeﬁtﬁ@m&m No&ﬂmltmg examples of in
uman a Corrpoun accorain

to the e S.C ure
Jitro anginpedeieRRELIOHBe DA s ECLABE e FRAReEA Gl EhRtARoh g
' r ,1B¢ A& cfritig explant assay and

prollfera{wn acg Pﬁ%%g |gsﬁc§3 fblﬂl ﬁn%ogﬂé‘ﬁiagg%l?gtﬁr ein ti ssuge | ood d
the chickf doatic meheaassay. i s i nsuffici ent and chosen from but not

limted to, coronary artery di sease, periphera

vascul ar di sease or cerebral vascul ar di sease. A
2. I8 Ot edetinpisdenedis t he met hods of the present

di sclosure relates to a t hod.of. vascul ar, z
The dp Eivp 22ERtS OF éntl%x;{l%ganﬁ @.}:eeﬂ,\ta{)l. RS HSUR tlh{: .Pg‘%ﬁfét disclosure are
admlmstgaﬁﬁ?gﬂyst?rlﬁstﬁzﬂﬁéall!yﬁn denpresRde of avudaceaf grobitlo Gabtdrs Give. VEGF or

eS of "ischemic tissue include, hut are not
anglopoﬂetlmlb end new blgaskyassel iggewth 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 -



| ack adequate bl ood supply resulting from nyocardi a
and cerebral infarctions, nmesenteric or linb ischem a,
woeoosiesresul t of a vascul ar occl usi on or st enPGI/BES200T1014824

one exanple, the interruption of the supply of

oxygenat ed bl ood may be caused by a vascul ar

occl usi on. Such vascul ar occl usi on may be caused by

arteriosclerosis, trauma, surgical procedures,

di sease, and/or other etiologies. Also included within

t he net hods of treatnent the present disclosure is

the treatnent of skeletal ‘nuscle and nyocardi a

i schem a, stroke, coronary artery disease, periphera

vascul ar di sease, coronary arter .qgggase ? fhird_
methods incthdelt vamety of ImABIngLeqhIIRISE) e‘%’h@%b? ghpefliedelogissy xray, and

LRLabRE JTef gL idRBabE bNghdibgdhesis af\an bffective means of
MRD andﬁgysel%)ﬁ),%léa?éeggl' ring {Ji ééue" nmeans pronotin

[ tissue
preventing epattenuating iscberata igﬁi,ssxgqs(aﬁeh‘ged oor ot nﬁlﬁpﬁgeéﬂg ﬁgigcted by a vascular

. inck)udj%qg?l, é})gt ot limted to, wound repair or tissue
occlusion gAf PREEAT K. "killed in the art appreci ates that
new bl ood .vessel  fornmatij ' j YedshBIHE ularization
et B B LB M et
of tissue. Ndn-NRiitihg BkdrRplet Of micasiudimgtviascularjaationsn aisubjeetdnelude SPECT

including arthritjis, osteop 1S _and ot. .
ingl perguPeran b RS RESE AR GG ELERph wi
(magnetiv.j[ R siAngS i HEnEP a8 H cOinbalatibh BeR6bR B measuratl Wbod flpw to tissue

aceration, toxic chemcals, viral or bact r%al oSCODIC
before anil aftectréasment. oAngigeraphy mayhge1seeh aﬁé‘éaSSG?S‘?*‘é‘SQ Fragjosgep

J ncl.udes .non- ' ﬂﬂ‘@/l\fa% Qi tkedhdlNgessel level.
vasculan{xoﬁﬁatg?q%% gﬂﬁgﬁﬁéénlgﬁ%%y%qg quﬁ ul cerg 'rrelz?&ll?t ing from
These andlbketdchnigath ateatiscussed if Samons, ¢t akt,H43linden] Hdals Heegronary

) readily. The u the present disclosure are
anglogeng§ig o C%Tﬁ“{aéiﬂ"egagfﬂugg&oﬁt%ffecti ng tissue repair in

the context of guided tissue ration(GLR
Th Gulaatine sre TSRS o2 ELp (e PUEEIT TP 1B (Cso kM
tivityi§Hﬁﬁ&héﬂéidtégwiimtaafe@rts to accel erate wound heal i ng
ac ol T'owm ng I nvaslive surgical procedures. A fourth

enbodi nent of the nethods of the present disclosure
relates to a nmethod of pronoting tissue repair
characterized by enhanceggissyge growt h during the
process of tissue engineering. As used herein, "tissue
engrmeerinyg TS defined as the creation, desHeTep PTP1B
andf abri cation eforkjcRh@gi cal prosthetic deyices, ir
conbi nation with synthetic or natural mateti&sspM qr 1Cso uM
the augnmentati on or replacenent of body tis$sues and
O{SJAR- (S Hmethyl 11 B4 mKiesiandl-Mplahins)- 23~ be used.003 | 1.4
augment the design and gro of héman ti ssues out gi de
t he Hb@t!);/lﬂfl@?df”at"g?th}']ﬁﬂleé‘MFH PO 49 t he repair or

repl acenment of diseased ti-ssuHes—For—exa o
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cel | - {agaxdbvi- dpshyl)enylselfovictdsid r egener at|i on of
functional human tissues when inplanted at (a site that
4-((51%Q045Lma&yt-e@ememiadﬂamrz-mndhsm%\éﬂildréﬁee%, 0.0006 3.86
i omat er.i,al - qui de i,.ssue r.egeneration may ibe used fo
pr ormﬁ’gtbé?ﬁ? ‘%r%lg?‘gﬂ}ﬁbef‘ﬁ,sulff%raweaféﬁpl e, perifodont al
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ot her tissue in need of such repair. A yet further

iteration of the tissue engineering enbodi nent of the
woreiokoos7of t he present di sclosure, the conpouPdBUS2007/014824

descri bed herein may be included in external or

i nternal devices containing human tissues designed to

replace the function of diseased internal tissues.

Thi s approach involves isolating cells fromthe body,

placing themw th structural matrices, and inplanting

the new systeminside the dy or using the system

out si de the body. For exanple, antibodi es maybe

included in a cell-lined vascular graft to pronote the

growth of the celH-s—eontatnred—tn—the grafty— It

envi si oned that t#9nethods of the disclogure may pe

used to auqnent tissue repair—teg nei"ti an—and

4-((WSH@%MQ@YUH%‘P%MBF?H@@EH@éi‘éth&a?ll‘ﬁ ge |and me 0.58
cent,r gl 4Neryous. 14441 heAYiSGIfANid 1|Vesx10end
ylm‘ﬁgﬂ%r(ga }IugpI% %W%@dg} i%?%%?uc%) cellq. The
present disclosurecidl so relates to the usg of the
phenyl sul fam c_acids according to the present
di scl osure in the manufacture of a nmedi canent for
pronoting the growh of skin graft replacenents. The . )
THY essdtisicissarldosalues disslosadcherimsarenatite hgsendsrstppd as being strictly
. phenyl sul fam ¢ aci ds accardi p . h
it G e e S0 A% GRS s coh e
dimensioh s Shi@akd NG ficas Wth apirecited vilae camdt exfunciongliydegpivalent range
ti ssue regeneration (GIR) pr.ocedures. Thg.canpound
surroundingdhsr ealont For $5pBRlF & dimFnEen JLSlPsef %10 B f‘&c‘{‘%f“géd to mean
“about 4PhnPR€ Or nore medi canments, non-limting exanples of
I'ch are: A conpound for use in the manufacture of, A ten art
Aledbcnarents cibekfrukhef Betailné Daseriptinseef e Inveafign are, in relevant part,
. engi neering thereby, affect] L SSHE 1 b8 WMoRstrued as an
incorporsiE BRBGLITY ToGR G (1 AR L R ae gl 1S RE b8 Koitra
admissioh Qhatt H6ist freat s Wit frespect &C Henpresehtsmvaetion. n Tp the extent that any

subj ect. PROCEDURES .Scr eeni says..using in.\vj s
g S e T SRR RSByl frnion e
same ter@ iﬁciﬁééﬂﬁeﬂm%c&Soﬁﬁ{det%n%fekﬂc@mm agenieg & defmition adsigned to that

are known 1n the art. Such assays include in vitro
term in this dagenetahaliggyeme surrogates of bl ood vessel growth

V\%h:i]lg %H{x{c{!{a? Qmﬁ&ii{ném%f thOpLBdnt B8c16durd/B/6 Wb il1Gdtfatkdtanid @escribed, it

I'ssue explants and in vivo assays that, peasure
would be pbows to dhpse pkigtpcbwthe 2t ﬁhétcxtapyus(ﬁxhefr ﬁg?n}%%?r}%;nodlgga%ons can be made

without af lx‘tl?xf]gbf?&ﬂ R s?irﬁtan@lsoopé 2008 RisciGlure) IChaherdBre iB@nddl to cover in the
allhe,B., e

al. (20 .. L | nvest. 81 9-452)..
appendedclpispF £}l gcthshatess &t %ﬁ%ﬁ@sﬂsgtg?tsaf%wiﬁ‘rﬁhﬁ“ ot Hsgtbaure
whi ch are suitable for use in the present disclosure
enpl oy cultured endothelial cells or tissue explants
and nmeasure the effect of agents on "angi ogenic" cel
responses or on the formation of blood capillary-Iike
structures. Non-limting exanples of in vitro
angi ogenesi s assays include but are not limted to
endothelial cell mgration and proliferation,
capillary tube formation, endothelial sprouting, the
aortic ring explant assay and the chick aortic arch
assay.
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2. In vivo nodels of angi ogenesis The in vivo agents

or anti bodi es which are suitable for use in the
w@e@smems7di scl osure are adm ni stered | ocally oPCT/US2007/014824

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

exanples of in vitro angio%pnesis assays i ncl ude but

are not limted to chick chorioallantoic nenbrane

assay, the corneal angi ogenesis assay, and the

MATRI GEL(t.m Igg assay. 3. Procedures for Determ ning
WHAE &P SLARME | schenic Tissue. Standard routine

SMHbambpbl e to determine if a tissue is

Agﬁﬁﬁ)gﬁ&ﬁ§w§%%gerlng i scheni ¢ damage from undesirable

vascul ar occlusion. For exanple, in myocardial disease

t hesenmet hods include a variety of ipaging techniques

(e.g., radiotracer nethodol ogies,

physi ol ogi cal tests. Ther- o ~pdUTEi on of

angi ogenesi s as an e?ﬁ 8 of preventing or

attenuating- |schenh@’?hN I sglesnaf Tected by or at risk

of being affected by a Mascular occl usi on can be

readi |y determned, A person skilled in the art of
Wb@ﬁﬁgRéﬁaw&&#@oﬁﬁeﬁﬁpques may nmeasure the

pvascy &&gg@tlon of tissue. Non-limting exanples of
nmeasu vascul ari zation in a subject include SPECT
nIS|ngMﬁUMMQdonueﬂ¥§%W%ﬁ18@ﬁﬂuP@@ tonngraphy) PET

0Si_t.r e (magnetic
“PesoﬁgﬁgﬁngérPﬂgﬁi nE atlon t her eof , by
ZE asubstitgtetlon (ndsﬂHsnwtdscb[ 11;3 4Khiadiasblo?-ol upig hayins the formula:
treatment. Angi ography may be used as an assessnent of
macr oscopi ¢ vascul arity. Histol ogic evaluation may be

used to quantify vascul aritysat ttheRmall|l vesse
| evel . These and ot her t famgs are di scussed in

Sinmons, et al., "Cinical trmals in coronary

gngi ogenesis," Grculation, 102, 73-86 (2000). The

Re 4% Fhpne ghﬁ?e non-limting exanples of HPTPb (I C50MV

jgnd @Eﬁhﬁ% el 50 M) activity is |listed herein below in
abl e AB

LE | The di nensi o s and val ues discl d

iDer eisubstitatedar Wléu%t‘{}%ggﬁ gtﬁ B§aa T }’ﬁfg RN 31 zﬁﬁﬁ
il M (Sflotieddft ESARKCRUITBE be @ho atgliues T ec ted.

nst ead, unless otherw se specified, each such
1d)nen63%n is intended to nmean both the recited val ue
Snd q4&gg%}sonally equi val ent range surroundi ng that

al ue reXanpl e, a dinension disclosed as "40 mi
Vip i Nt@DREgarido mean "about 40 nm " All docunents cited

in th Description of the Invention are, in
i evgtﬂﬁe‘é&’p‘i@r ncor pofat ed herein by reference; the 5

dltS Nyﬂ%eﬂ{olf] Q{ib’sn?ﬁé&l Bﬁﬁﬁsubﬁtltﬁttbﬂ ,eCh hnwnbxiantt;;lmd ascystic atkyl; R
adm Ssi on at it is prior ar r C 0
ip Cod&rlingan p& hranghed s PRV Fﬁwlf Fﬁaﬁﬁm@mﬁ & S cyelic alkyl,
oqﬁfh ﬁ%lgnko Rs H{/dra LS Thidyk R Ss @E@é"[ﬁféﬁr 6%{14:}{&18&11\73011& benzyl

[

ng or ef|n|t|on o$ same termin a
Idm:ammnhawngdnqumaubd—[EQRrB é}yehce t he nmeani ng or

bon as t Bd alkyl henyl;

E% %ﬁﬁ%%an%ﬁpre o?%%%%%@eah(ﬁpmy

eﬂfdetﬁe i desti 5131 &Y ehehamlex péefrom 1 tes4r at ed and
described, it
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A compound according to Claim 1 wherein R is phenyl.



woul d be obvious to those skilled in the art that
various ot her changes and nodifications can be nade
wowrakowms7departing fromthe spirit and scope OPCT/H82007/014824
di sclosure. It is therefore intended to cover in the
appended clains all such changes and nodifications
that are within the scope of this disclosure. WHAT IS
CLAIMED I S: A conpound having the formula: wherein R
is aunit chosen from i) hydrogen; ii) substituted or
unsubstituted phenyl; and k4i) substituted or
unsubstituted heteroaryl ring; Zis a substituted or
unsubstituted [I, 3, 4]thiadiazol-2-yl unit having the
formula: Rl is chosen from i) hydrogen; ii)
substituted or unsubstituted G -C6 |inear, branched,

A QBmngllrlcgl ?cééké&}ig to Cldn)n lsﬂ'hélteirt Rtlgd heferosrglulist dtoserefom 1,2,3,4-

il 19881 201 S argol- Ry 4 istigunt-r UshBERRT Y. L2 4riazol-4-
LLIMLH @ Kypkazol-2-yl

yl,FQ g | 5|e-?'ln lerglrdggorl- —szr%hdagﬁgfﬂ%mﬁﬂmo@—@ }2%}?{/&& -RYK 36 azol-2-yl,

o;@zol@-@d | dxﬁﬁﬂl‘-s-yb ﬁmamidi vh nso&ycq)lréb-yh pqo}p.zoloﬁ—y]p hbﬁw@xadlmol -3-

| - -’
AR Ty T 13 g 5 omen 2,
thfdyh@fé-@ l%&a%ﬁstga,] MothiazRBa-yaigotRBachs &1, ethlcahol—Z-yl thiazol-4-yl,

I ndep en t ydr ogen
thisoel B:yLck, qaﬁﬁhnymaz@lrﬁry izl -t (0 f A Riadisggr-2-1

y is froml to 4. A conpound according to Caim1l

wherein R is phenyl.3. A conpound accordi Clam/1
Awdoerpeiund Roeardingiei@eiond yihemin & isttbioehene- o qr '%ws’h&ne'3 L

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

,2,3]triazol -4- yI [1,2, 3]tr|azol 5 yl,
db]nﬂrak:a&ﬁing‘lto Gllhun ﬂlwl%rei]ltﬁ |1azb¢se5 ﬁ;qm methyl, ethyl, n-propyl,

azol - 2-yl, |n1da oI rral - 2-. hyl.
lSpnyPEYl e Joprondapiig -l B, P syl apd yelppropyimethy
I soxazol - 3-yl, |soxazol 4-yl |soxazol 5- yI

[1,2, 4]oxad|azol 3-yl, [I,2, 4]oxad|azol k{
Al éonipotindeadomiing toClgim 1vwheapind. has the é?faﬂﬂ%’é —

t hi ophene-2-yl, thiophene-3-yl, isothiazol -

I sot hi azol - 4- yI I sot hi azol - 5- yI t hi azo

AI &Brﬂﬁ@iﬂd“ac)tbrdlﬁgnoa@laim B-wherein| R’21s4:]np$ﬂnafmra;§6¥snsutyﬂ or

4] t hi ad | sen
IS gl il 3Ll LL 8 tthndindon o
nhdthl P&ﬁpﬁthr}églohydtbkﬁpﬂﬁﬂﬁcﬁeﬂlyl , methAxgofigpasghloro, and

‘accordlng to im1l wherein RL is chosen from nethyl,
teﬂﬁ@Wan¢wéropyl s-propyl, cyclopropyl, n-butyl,
sec-butyl, iso- butyl, tert- buty\ and

cyclopropylneth . 6. A conpound acco
M/amnpomnd_admsdlnm,o €lainmn 7 wherein B.- is. Ch?se‘%ﬁ@g‘ﬂ’g‘ﬁﬂﬁldnap%ﬁalen" ¥, 3-
ng ﬁé’%ﬁ{l{‘}ﬁg an&%&hﬁﬂwﬁﬁ ql ﬂ Rl is chosen from

A compound chosen from:

(S)-{4-[2-(5-methyl-[1,3,4]thiadiazol-2-ylamino)- -2~ (4-pheny1th1azol -2-yb)-
ethyl]phenyl}sulfamic acid;

(S)-4-(2-(5-Phenyl-1,3,4-thi ad1azol—2-ylamino)-2—(2—pheny1thiazol-4-y1)ethy1)-
phenylsulfamic acid;

4-((S)-2-(5-Propyl-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2 -yDthiazol-4-
yl)ethyl)phenylsulfamic acid;



10.

11.

12.

13.

14.°

15.

unsubstituted phenyl, naphthal en-1-yl, and
t hi azol -4-yl, said substitutions chosen from nethyl,
we@edvglop2smt pr opyl , hydroxy, hydroxymet hyl, net hB&E/US2007/014824
fluoro, chloro, and trifluoronmethyl . 8. A conpound
according to Claim?7 wherein RL is chosen from phenyl,
napht hal en-1-yl, 3- nethoxyphenyl, and
2-met hyl t hi azol -4-yl. 9. A conpound chosen from
(S)-{4-[2-(5-nethyl-[1,3,4]thiadiazol -2-yl am no) - 2- (4-
phenyl t hi azol - 2-yl) - ethyliphenyl}sul fam c acid;
(5)-4-(2-(5-Phenyl -
1, 3, 4-thi adi azol - 2-yl am no) 2- (2- phenyl t hi azol -4-yl) et
hyl phenyl sul fam ¢
+- @055 Bprt- o doradia gt A ppined 2 G- ephe Al
hi (()%W)(Me)éﬁgmmc #id; Yl ) et hyl ) phenyl sul fam ¢ aci d;
4-
5- @nwmhmysmwwmaw-ngwhswlm)@z@fegpleqrh%-amﬂ@ﬁzoé Ajyhethyl-
t hi henyl sul fam ¢ aci d;
5- (glz%é %b@%z)gﬁ?y 1)ﬂiB’\/- (5)-2-(4- mtrophenyl%
4- ((SP-QE(B (Bfa)bhﬁﬁamnalz-@lméthyll) Jled, dyhipdiazol-2-ylamino)-2-(2- (t 1op en-2-

1, -t hi adi a
4. ((zf!t mzpha; WEXREF‘&’ESWH"\??‘%E‘%W )-1, 3, 4-t hi adi azol - 2
4-{($)-2105 &%c&rbbh}q anyra 1,3,4- thladlazol 2-ylammo) -2-(2-(thiophen-2-
ylxkt hi azol - )%/Xe ) et h phewyl suI fa aci d;

4- ( (ylpthigzol-4- szlg,)ég}l PRl ) - |
4 LGS o Dok B e i ibenoBamin) 2-(2-(hiophen- -

phenyl'sul fam ¢ aci d; and
4- ( (ylghiazol-8- ﬂlemmhwlsﬁfmlacﬁ- yl) nmet hyI )-1,3,4-thia
di azol - 2-yl am no) - 2- (2- (t hi ophen- 2-
yl )t hiazol -4-yl)ethyl)phenylsulfamc acid. 10. A
ACBMRSition@dndRi¥Rig: Si ng: A) one or nore conpounds
according to aim1l; and.B) .0 1m)re exci pients or
Al ar r PR 8F mp1e COMPRYY 880?06?‘“5?82{??1% A7 sease chosen
iryorrbge gf ;@I@,{mﬁggtg%pcamm skel etal nuscle and
ocar di I schem a, stroke, coronary artery disease,
perlpheral vascul ar di sease, coronary artery di sease

AS O%ng é%é]rntgef-ag g n(.iig'éa?é L}Ek%eﬁ Profn Qﬁf%pde"i‘ cﬁQéHﬁ%B’iﬁl skeletal muscle and

hod for regul ating
nﬁrﬁ@ardi}ﬂf Rehemid, stéakeh tcnménar;mrmry dnsngseanmphegql orpvdaridisegse,
uman a conpouna accordi ding t
cqrgpary petery P%eﬁglquéﬁlgrﬁ% 1 1lsge§1u g 3l¢0! a%urrﬁai é%rﬁﬁ%‘d?ﬁqlccor ing to

CERRPrising admnistering to a human a conpound
according to CGaiml. 14. A nethod for pronoting the
growt h of skin graft replacenments conprising

\ 2) sAin GHIRPAH Cbndsi St FlhdiBini Perfd o human a
A%g%f%dsfke{‘rgﬂ%hgg ﬁ%] gggérgri)t |nng tissue repagljr in the
canpbend aabrdjog tteGlaiinslsue regenerati on (GIR)

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.



procedures conprising adm nistering to a human a
conpound according to Claim1l.16. A conpound accordi ng
W e0ogloadsm 1, wherein the conmpound is a phar maceROL/USZN0T/§14824
acceptabl e of either basic groups or acid groups. 17.
A conpound according to Caim 16, wherein the
conpounds are salts conprising anions chosen from
chloride, brom de, iodide, sulfate, bisulfate,
carbonat e, bicarbonate, phosphate, fornmate, acetate,
propi onate, butyrate, pyr ate, | act at e, oxal ate,
mal onate, mal eate, succindate, tartrate, fumarate, and
citrate. 18. A conpound according to Caim 16, wherein
the conpounds are salts conprising cations chosen from
sodium |ithium potassium calcium magnesium and

A gcl)r%{)rg&r{h 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.



