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HUMAN PROTEI N TYROSI NE PHOSPHATASE | NHI Bl TORS AND
METHODS OF USE PRIORITY 5This application clains the
benefit of Provisional Application serial nunber

60/ 816,730 filed on June 27, 2006. The entire

di scl GSUMANPROTEINIPYROSINE PHOSPHXAT ASEGNHIBITORS)
by reference. FIELD OF THE DI SCLOSURE 10The present

di scl osure rel ates tANPMWEFHAPSOHFLSE ve as hunan
protein tyrosi ne phosphatase beta (HPTP-13) inhibitors
t hereby regul ati ng angi ogenesi s. The present

di scl osure further rel at ePRIOREDYIpoOSi tions conpri sing

sai d_humap protein tyrosipe osphat ase beta (HPTP-(3
i nhm&a@pﬁsaﬁaﬁ&?apas el gton B#lApmiigation Seral s
60/22 6788 S rSrund Zﬁ%@ XN ¥e diddostle AR YBRlication is incorporated
gl ogenesi s, the sprouting of new bl ood vessels from
heteinebypreferencest i ng vascul ature, plays a crucial role in
a w de range of physiol ogi cal and pat hol ogi ca
processes (Nguyen, L.L. et at, Int Rev. Cytot, 204,
1-48, (2001)). AngiFPEEDRSF FHESDEIWRWRE Process,
medi ated by communi cation between the endothelial )
cel [The preaent|discloshieoelitasde sempoundd effhesive a3humanmoetaiai tyrgsine
enyi ronmen he.early stages.of angi ogenesi
phospbalaee bia (HEA- B B S Cigs Hhatiod Pepie et Biogdiess. THe present
isBlonRIGHRG ¢4l Rt RbipliSing 828 BAFEN phote i
dlsg%\%@onmn?gl?&gt&{%%%uch aspﬁyp%xi a. Theé)e ?lgc g?lge
pheliphfitasebdtn (HRER-BY irthild ttrb eshd &0 metholls foameldating Angiogenesis.
receptors that lead to the production and secretion of
prot eases that degrade the surroundi ng extracell ul ar
matrix. The acty ?k%h oelad bl Tk ekl odeagt N to
m grate and prd?%’eratg into {Ee surroundi ng 25ti ssue
t owamidgderesss) thespraftingod sewd angt vesfebcframghé¢ Buseddtingoasculature,
F., Trends Biochem Sci ., 22, 251-256 997) ).
DlaH AGTHHEA Rl TR RIS oHERO LSRN GF #BF BN Sl frocesses (Nguyen,
L1 2T BRtRAL @b D204l whig] BI00$)! AigttpRSesid/8 iaCdniplex! f16cess,
first”step in the formation of stable, mature blood ]
medigebby conBubsieaticeridty cerpibe iendrtbeliad célks thatdinedloar igsselssand their

ericytes.and smot.h nuscle cells, are.recruited to
s ep il PR 1 D e’ Py in g R driimbPoatls produce
and §&36k pfRiAYISdchR erowi RRiRIRNeSioRsd ® en9BtthabeEl #itméi such as

bal ance of haturally occurring pro- and anti -

hypewji.odbese facters diffuse toyasarhy andaibrlisl edisieaf smylatereceptors that lead

actor. .fibroblast qgro f.agt ' i1
o 3 Bbustbh A0 iR Eon B B logr AT DGRBS il
maiPWM e haRhra enddthelsd cbilgbepils tdahipgatt and peiliferadp@ahe serounding
receptor tyrosine kinases on the endothelial cel

tisgiertpwaw thpsoures elfberscmowityiasioss Bvatolipe ofrt kergs Biochem. Sci., 22,

. . o Lt : - _
g R e R R T
stradtuted) whioh @oie firakrepdh ithd foraatidniil syabis) destwe bbehd vEsedse

are many dLsease_ng%es driven_ by persi st

t ]
Subrraegeapederdptichipl peryugh 8s paifytesed SmRgIguTlR pels, qrpecruited
to ﬁ{é%l“g* KeARE vadsBl S fBECHM et Odssdi TRAGREGHY

regu ngl ogenesi s may elther cause a particul ar

di seasgogenesixaaegniiaicé bama balanse ofuptywaliy obagricgpro- and anti-

condition. For exanple, ocul ar neogvascul arizati has
angiggrnie Asfrs oY expuls cpipthpbl g o, BEb st EvTth dprdsand
an%@@oéiﬁg SedréRst 4 % PRhE Al poRhiti ARG AN LIFBEBL ¥rotth @ ors. These

I Seases.” In certain previously existing conditions

ligandsbing tathein réspeativerresdpyorftproniad kinapésl dnathy ehdatbelial cell surface and

vessel s invade 10 the joints and destroy cartilage. In

di abetes, new capillaries forqed in the retina invade

the vitreous hunor, causing blfeeding and blindness.

Both the growh and netastasis of solid tunors are

al so angi ogenesi s-dependent (Fol kman et al., "Tunor

Angi ogenesi s, " Chapter 10, 206-32, in The Mol ecul ar

Basi s of Cancer, Mendel sohn et al., eds., W B.
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New Eng. J. Med., 324, 1, 1-8 (1991)). Wen used as
drugs in tunor-bearing animls, 20 natural inhibitors
of angi ogenesis nay prevent the gromh of small tunors
(OReilly et al., Cell, 79, 315-28 (1994)). In sone
traf¥iQEOG M ads thhiGoRBR! deﬂ fi‘ihgﬁ&ﬁoﬁfanﬁ pEdlifbBid| WhkSad AT e%gﬁlatory
0

tunor regression and dormancy even after cessation
factorebavedieen {dentaed, e reeleeylar medianismg f thiyproges eueogith ot fully
andd rteé) er, supplying inhibitors of angiogenesis to

n tunors may potentiate their response to other

t h eTmae i ﬁaﬁﬁﬂbdﬁ@@ﬁa@g e eE ey p@tisteht unkdulatel orGapedierly

57, 25920-25 (1994)). Al though many di sease states_are
regglaiedangiogenasiss I8 sugh dispascyiales Matpgylated A impropri)y regulated
en iRy S T alticn b e SRR L T el e b logical
conldétfoa. rFoaeearple) cmglac newasdudarivador his seh Ilmplarated as the most common

caqgfr;rglgll': gstsgggla @85 gsn%g Q%rgtcn)ﬁ)SI §f§§§r§£w ;rJ 30 8y eve diseases. In certain

preb VAT sﬁﬁ% E@{dltﬂfhsgﬁﬁ%mﬁﬁ tﬂe@sﬁ rﬁx@d IEX%ary lood vessels invade
angi ogenes roni c, non- I ng s are

therjeiptsrand dagmycxfanplagﬂ dngtalbewe,rﬂwdmatp;llams fd:rmedtgetlhe Inemmnnvade the

| at h d dd
w@p%@y‘g??emaglb?egh%ﬁaﬁ%ﬁaivﬁ OE e BV RERF g of solid
tunfed aretalse%gm Lies BB pertfent (FRIEn&PH S, "Tligordel eh@sm " Chapter

healing is result of i nadegMgte bf ood supp {Nelt er

10,2062 msThetMol‘ec@lehBaamQﬁE@ngﬁr ndelsabin epl.\eds.c W. 3. Saunders,

c |IIar Glrcyl ation uetosrml
(1985BS preat S0k P sruis b Sl RIS GeRUE ke 2 R dirgter
mubtubtdia tHeit! Bvd mobdsm;iply AringgRchyt ind thslgeéwmloeslee&apﬂlew

often infected with m croorganisns that proliferate
blopd¥parlseAdistthsse aaveblopd sessel deeamecnbeddedin e tumer, By provide
nutl) Q}!itg me %%Wtﬁ ?aﬁ:ﬂﬁg lessglﬂﬁlf %r%&egrokgﬁ Meﬁ 2 flfnfeﬁ’fstfoy glrﬁfor cells to
el'i m nafe pathogeni ¢ organi sns , host
entéihie apaiition dntd neetastasizean disemt eites, such naehtre:rr lung obbored Weidner,

flowtaq. i IS S ereb al.lowing nutrients

New fugi @éﬂaa}ré (19903 é’}/ﬁ wsed 25 grogh i emoétbsmaf’énmals,
=Ye

nattif iffibitors of AigBRSf il trfort B ATl Al E RO iy -
Ce&lm%ﬂh,:ﬁ H-28 gl 990 dn msmot(gnotwvthe applicdion af fwhtishibitors é@nés to

For exanp at herosclerotic lesio onary
ol e PR Ay COLTIIEY ST T L Pt TR IDe fr i, sl 85
277L@§t19©9)3l dihBoRE: %Yzﬁﬁl lhﬁlbﬁ&@ o‘fﬁh‘éﬂ%é @ik &F @rilP®ehors may

| ow by sti mul at’i ng growh of collateral arteries.

poteiltmter tieiryespansede oﬁ:@r élecm)ﬁ@tm wginaens (Teiseheren s . J. Cancer, 57,

that supply the | egs may cause ischema in
92(??1%&5%@& al nmuscle that limts nobility and in sone

casaghe\heRsiy décase anpyireidri@tn byvpesRicibynragisted 0r improperly
prevent ed by inproving blood flow wi th angl ogenic
regplstadapgiosemsishimetisease #ates goyld ks trgrtad by inbroppggl angiogenesis.
oIS B BIASACLECAS ol SUISEREIRE Sngopmess
ocoaf t Ehuscindmpartahtaspct bfwowsl repaieahs revkdcubariaatibnvefsinalaged tissue
are inpgortant for the delivery of oxygen and
by pREIPZSBEYS. A decrease in the nunber and densit y of

t he al
of %ﬁéﬁgﬁgﬁgﬁﬁgt‘@ u§| a%ét erga Pﬂ&‘ udi ﬁS gu I catl E)Sp fithe aged
huharcpepuiation] Jaisss especiellptimtcask hﬂmdnd@mmrdmbeﬁ@pamhts who develop

renal fai.l ur hes connD i sorder ot her
sevpiEa SO BAIE SR On T Bg ey e G e HUWALIRE hresilt of
ma@&ma%wdzrs%ﬁ@ iher RERAH FohRRudid PRREurd aﬂoﬂ@dgémhﬂ/bleékage
bl ood” véssel s usi ng angi ogeni C therapy.

has been suggested that one nmeans for regul ating

angi ogenesis is to treat patients with a human protein
tyrosi ne phosphatase beta (HPTP-13) inhibitor (Kruegar
et al., EMBO 25 J., 9, (1990)) and, therefore, to
satlsfy this need the conpounds of the present
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pharmaceutically acceptable salts, and/or

phar maceut i cal conpositions thereof conprising a)an

ef fecti ve anount of one or nore conpounds according to
the present disclosure; and b)an excipient...

Pogp@atpﬂfal?? eitulshioncd Ry B8N 2he HifdradcferbSs Wéﬁgﬁistﬁs? contributes to

control1ing angi ogenesi s, and thereby provi

thet faduterte nepairalanuigedtises. Shcheittsees 49 ofimy illfqéﬂbwitg migraprganisms
o B SR L e BB e e we

vaRiufeiBad tishus & @ﬁéﬂﬁ@elty elimindtb atBo 2l OigARkmMOPIAB Glrésult, most
features, and advantages w [l becone apparent to those

thegdpeptie iniervontina denterson iestozing blaodfoay fodaehienye tssughihiereby allowing

g R BB pAGRACin R Pe BBPf ons ner i n

ar e Aierd&dl@blic lesidhe 56lafichREssSBap pARE k@@ isohbhia that could be
tenperatures are in degrees Cel sius f%eo C) .unl ess

amgtipiatesh byanodnlatinechlpedvessel growbcia Mematéectad tisgue r Korjegample,
oA 8 ' QLR ASH Bl o LEANE ki i

ocunmen 1S NO
that donld be previchrtl if dénel Guldl festorebilbodlbw byasipaditinieahé p@wth of
resent disclosure. DETAILED DESCRI PTION OF THE
coligteral astanes: Bupilarty, ptheroselstotic desionsin thedargs artsgesthat swpply the legs

i 3hed Ul L ARSI AL PR Y TEI e
nedsBsititesganputation, Bitichphay aiscespiceaittd bpmmepvmg/bddod fow with
meant, material that is not biologically or otherw se
angREELr ISPy, i.e., the material can be adninistered to
an icpfli vdisual AW t i :
Wi t hocgtgét:r déausisr?g&g%%% I%ﬁ?gﬁg%&%&é@ﬁf@ﬁ%ﬁ%&gi cai5 Wiftereaso in
theatfvinatodr and deriityiofi smalh bldod gesselsesudle he artericdessandewapidlaried. tThese

s NPt R TORGTEAE R Che del e et R EipiS A prease in
thd RS2 964 dsi9DraRde Gés8biI8RoREbAMRE fo ﬁ%@b&g@&iﬂsm&@ of

word "conprisé" and other forns o e word, such as )
hypestemgion sing diabgtesl inchusing ¢lsedicationpiseheniia alages, aecelagated bypertension,
) to,~and is not.infended to excl.ude, for .
and e fllute) TIRP< PR Viso M BEfnEife M6 fominaiignes, such o
BubicRPdisease, coultbbalghélidrited B itecdsinghthé AimB&ChndRnsity of small blood
appended c| ainms, the singular fornms "a," "an," and
vesselyarsingregiogenip theraty- r ef erent s unl ess the cont ext
cle | - j . .
oL 29 bk LB HEEAN s T By e SHGPRb i o g s
wifh a Fldhaéh rotdin 6R0@RSHHIspitRase Yot (HPT-f) @hibitop(Kwesdrley al., EMBO
means that the subsequently described event or 30

J., 8i (108mDend dherstme.dp seiishn this nrediihe cempoundaof theeresent disclosure

descr.i %' i ncl udes i nstances where the event or
ha\éefeﬁ%e&ﬁﬁ %:he occurs and i nstances where it does not.

Ranges can be expressed herein as from "about” one

particul ar val ue,g(ai{ QR YIOF THIOBISCBOSURET particul ar

val ue. \Wen such a range is expressed, another aspect
i nc(Tideomppundstdf shepresepbdisclosiraaraaner chsupigompeundsthat can
oflt%er articular value. Simlarly, when val ues
reguiale angiogenesis 1l [umans.
The present disclosure further relates to pharmaceutical compositions and their
pharmaceutically acceptable salts, and/or pharmaceutical compositions thereof comprising
a) an effective amount of one or more compounds according to the present

disclosure; and
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4 are expressed as approxi mati ons, by use of the

ant ecedent "about," it will be understood that the
particul ar value forns another aspect. It will be
further understood that the endpoints of each of the
ranges apgesdigighd | cant both in relation to the other
endpoi nt, and" | ndependent |y of the other endpoint. It

is %sprwmdlactosWS alsatelaﬂaew methods formontrelting ingiagenesis, and

di,scl osed 5 .h |
theffo3 rSaapedorealzn for Preaes uneERe by dheibirardis WiEmaEo R
cotfridifiadtBiniiterirpS6 lafhufrah 28 6AEBH® anhdunt bfa Eﬁhﬁtﬁmd%@corﬂfng to the

I scl osed, then "about 10" is also disclosed.
Pﬁﬂﬁgdmahﬁwmstood that when a value is dlsclosed then
h t ha
ecquines o e PAAES. i R Rges i E B et o hose of
ordvridiry €1a 113 ﬁaeairsﬁamﬁla&eécmsgedf tha SolBiwEh® Béthidddd excrightihar st ekl
by the skilled artisan. For exanple, if the value 10
appem@ed ¢1§1n1ﬁ ﬁ:ll BYERNtageRdatios elslsvrﬂmmﬁhe&m are hyowaight, yaless

othginizs SRiiedy A1l empPSireh e H desstr Grius G Guitrsnpthemdse
spe@ﬂﬁli' aat d&ﬂnﬁ*ﬁfs@:ﬁ@& GrelRh PAERRHpArE iRcdPUTRRE hefeirhy fe?ér@ﬁﬂe the

formats and that this data represent endpoi nts "and
citationof amy deminrns issned tor negastriesk asamyadogssisinrthatiibis poior et evith
exarrpl e, if a partl cul ar data point

requf&%tﬁlﬁgregmbtﬁ% Wr data point "15" are discl osed,

it i1s understood that greater than, greater than 15or
equal to, |gEpAiMEN DESRIAPTIER OF Tﬁ%@isdﬁbel?ﬁﬂ equal
to 10 and 15 are consi dered di scl osed as as

bet Inetlaxs specificationmnd lin theslaans thaf fielbvs refoncdiwill bamhde to a

B og i hich PR b dosa Rpab ¥ b roafh Sewid 1 12

13, B@Mghatthashicall e ceptaslbOmeteant & ﬁlate@famha@fs%ﬂbi%ld%ﬂally or
as described herein refers to 3roups or noieties

otheryigermsiepisable he., tie muewalcan be adminsered tulanivditidyad pleng with the
reléglrgétted 9 %r%mg(ﬂ%d%lt o@fgﬁ%ﬁ%&ﬁﬂ&%liﬁn&%&tﬁ@g g%gé@?:h le¥rects or

mtamglm d eeletativut mahidrevittethytof fed m&w@ohaite bfithepharmaceutical
or gani ¢ unlts In order to effectively function in the

co"éllﬂﬂtié’%‘tma‘f ‘E}h’éFSrCOBP@?énce in the conpounds and/ or
sal fRrodbicl ARGMs dEﬁﬁn@E e&ﬁb&tﬁ gﬁ@%{jd ohfise” and
have vari a Ie ran es o restrlcte Sl ze an

othemfoemsibfihe weoird such 8w camphsmg’f and ‘d@nitﬁﬁes’i’ meanshinclding but not

to.the target e sol ubilit orption
limtp foa Ak FirE rtendod f o Of eXgppl5 er@ﬁ?ttﬂp ExfOmRgRentS,
Hﬂ%&ﬁ sxagml e, 1-26 carbon atons, 1-18 carbon atons,
carbon atons, 1-8 carbon atons, or 1-4 carbon
at oASHS@rlgahﬂ deseniption a@ﬂtﬂmwappau@edm}dmgthn singulat forms &6,” “an,”

. of t t ons, 0 rgani ¢ units
and, im0 Rt etFisRR G0 e BeeRt ity HEBRF olfetfise “Thus, for
airﬁil@ (iiefefbnﬁélfb?tal doﬁip@ﬁtlﬁﬁ’gﬁelﬁe§ﬁ§m@ﬂé§‘ gBtwetGho@Such compositions.
oxygen, 30 nutrogen ”sulfur and the |ike, or
i noTQpiianel L Saptienal mganﬁsath@gbﬁ@lbsmeﬁh desgribechgivent b
cm:lun'}&?apccgéagn nr)éc%ﬂﬁ(g%’cgu%{ il %%rtﬂg Hés%g{a@gn J(éxa uﬁl%s %tstances where the

evehedsxfcﬁulwﬂismné’e mfﬁtdlemStﬁﬁb&ﬁherehfﬂcﬁa@ﬁﬁt enbodi ments, an
r ani c radical can contain 1-10 inorganic het er oat QNS

#nEeh ewb%ewesweh%m as fraE) (ABPHG ORE PBERST velug.gas/or to
114 ’f h
abg{f#, (gﬂri %%n [ czfll ds% Sﬁg‘%}p%lgﬁbu?%r egﬁ) éSF(? s ?ngﬂ’g{p £t mdudes

fromlthe/dne Immelﬂmtualwdmd/{ok 1 the ofter patticylar valud s$1|nt11al‘1§dwhen vaiues
cycl oal I cyl, nono- substltuteg am no, di-substituted
am no, acyloxy, cyano, carboxy, carboal koxy,
al kyl car boxam do, substituted al kyl car boxam do,
di al kyl car boxanm do, substituted dial kyl car boxam do,
al kyl sul fonyl, allcylsulfinyl, thioalkyl,
t hi ohal oal kyl , al koxy, substituted al koxy, hal oallcyl,
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(C1), trifluoronmethyl (Cl), am nonmethyl (Cl),
1-chloroethyl (C2), 2-hydroxyethyl (C2), 1,2- 15
di fl uoroethyl (C2), 2,2,2-trifluoroethyl (C3),

3- car boxypropyl (C3), 2, 3- dlhydroxycyclobutyl (A),

areg%lgﬁég%g Cﬂsiaéﬁrog%%ﬁﬂ t?ﬂ{( S %@é{t "‘Blﬁcfe ns llﬂ x!vinles?er understood that

the’iaaphiam@nmlue(fﬁm'is énopimm pspegt. I adllsl; be furtter hydl@ﬁhethgha) the endpoints of

codhRighe PG DRt S 1 seEon e et eRgp iy g3 ingppendently

of ﬁfc@ﬁl‘féi‘ %gdﬁﬂdﬁe My ls; al%%ﬁ@ﬂ@fdoﬂ @1'14’[ 'tl'.i@e area Mingser 6F vélﬁiéé):chsciosed

I ncl ude, 2-chl oroethenyl (also 2-chlorovinyl) (C2
heteyg no&;ﬂatje@h ~valne-iy hls¢ farein disclosed as “about” that particular value in

Bt TR b Rty o 105

alslo'dlfs%losed It isHQS trhderdt6sl tﬁ@tdwhﬁiﬁél@aﬂhd: Islﬂiﬁ:‘ljosledi NB& “16¢s than or equal
branched al kyl include, ethynyl rop 2- ynyl (al so

to”pthg palngyigreatarihan (p‘rqug&rto |the/vaheq;jg gnd mq;gl%le ranges between values are
I
osf AR R i Relgrndetect o LG Sy ek fEBre, Rt value

“1 0’”1?3 |disdBrsed thetoresshar orf@hklytb hex a§wﬁn Ws “gredtks than or equal to 10” is
hydr oxy- 6- net hyl hept - 3-

alsgihﬁ}gzmsgd( ylt s @smymde@ﬁ@odgma%//mm gi;@y)the aplicatien dgty are provided in a
nupBSb diftb s ARMaNIRY Bt Il 8H rerldehiONipo sl Silling points and

erern uni avil ng e gener or mul a

ranile€ fgiafy I’combmaﬁoﬂ bkmb dagal ﬁo;aite nydn- ex@fnpw hfca/mhculam datayoint “10”
defi ned herein 30 above, for

anf 8 PRBICYIRE g Pointet hoky Hiscleysd: s undeﬁregi e g6 fgn, greater than
I

o AT St VGO L, S4B 1948 1 B UEAA D e

as mellme betweah d§ end 46 o0ftds alko un@rstnpdl that eacﬂiﬁinudlemmrtyflo particular

1, 2- d| cl or y uor
unjt g, alsgdjgo Sed” Bl i Al 2 ESRIRR AGelly 42 13)5nd 14 are
alddlidcfosktdiat conprise at |east one benzene ring having a

conjugated and aromati c si x-nenbered ring,
non T[hlenm’tn ‘r‘cggmammlt”e@ deberitied dierdin céferd o groapy br HoBfies that

coR PR LT Ty S RE s BRE S ageAP TSt etk spmgounds o

ph%&@&ldﬁﬁfv aBEQRUM Esalts tHnQITI RBH Qxa%}il@%&@l of the substituent units
Non-limting exanples of substituted ar rin

referred Lnj@se“dlerdr bareigpiemganicosjts. I Orldyldlp&i p%@w ?un@tlﬁl} in the context

of %ﬁ&ﬁ F%%Qﬁg féwg%{gnds (1&?5310 gaéts rs% ggr%ﬁay k}E(&?Szlmc amg%houid

ofén ﬁaﬁB v&ﬁbte@ﬂ%éé'oﬂ' Pesydted @E& ar&l:loﬁﬁbhemmpha@hﬂ st 6o, provide
dr oxynapht hyl en-2-y1 (C10),

demre@)_/lundmg FoSop fatspi qu@ﬁs, foluyﬂltr dyigabseygtion characteristics. For

ﬁ%?g%%@ RLAYLE ﬂa&e féé“ex&&#fp@ i 215 -H'\'Fon a%IH% 1hP§ @di'ﬂ("}}{ %{tbms 1-12

an organi c ani't™co

cafBoRaems; 04§ mmxeﬁtofm cordr-o ombba afomg (wgmme mmtabﬁélem hydrogen
one of the ring atons is a heteroatom sel ected from

bopnd fogdenst e he GbYR RO Of the-@r e SPER A of AROTIl contain
th% c?(mgﬁnbﬁ ﬁet@ro\?\%dé?geﬁﬁﬁg E}P%ué)g@tﬁltegﬁgg%ﬂllﬁ aorgFédnrdQ N8N b8k yRen,
nithegeny adfuprandahe likeyiok amrgaminatdms gech ashajegens, phosphol"ﬁsu and the like.

such a apyrldlne Iarj' afuranrln or thiofur %%5
One gygmplesof %9@38I§rr9q51¢ QIS HIIPigaBls Alemt 18&,53 -
te%érlllgrdfg)]?ﬁ FaoRhp r}%alca "th 868 ¥RbEHARAYS, Bﬂoi’é&ﬁfc%&icﬁtcah%ﬁﬁttaml 10

ngs 1s an aromat| ¢ rlng and at | east one
ine@rzanic hétetdae:)rm bomﬁuthereuomg thegein, inchudinghabogens oxygém gulfur,

ni trogen or, sul fur The fallow a .
nigogen, PHRSPhOTS. o it Zéxaﬁaler%fnrnw iR ARG grg pot limited
the present disclosure: The term
"heterocyclic" denotes a ring systemhaving from3 to
10 atons wherein at | east one of the ring atons is a
heteroatomnot limted to nitrogen, oxygen, or sulfur.
The rings can be single rings, fused rings, or

€X
d

(D!
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Al'l of the aforenentioned heteroaryl or heterocyclic
rings can be optionally substituted with one or nore
substitutes for hydrogen as described herein further.
Thr oughout the descriptlon of the present disclosure

o 408N 06y AT WS BLAUOMES et i

di-subititated awiing abﬂexﬁ,osyam merﬁoxy,ecafhij’ammkg,@lkylcamm&o is@bstituted

R L T e R e T
alkyBSlEn§L ﬂusmkﬁpﬁﬁsha%anéyl aﬂ&éﬁ Eﬁ; d%%en , heloalkyl, haloalkoxy,

respectlve Herein the t 2 yl a
aryl, Isuhq@hﬁcxbaﬂl yhbt‘ertmr)al hetemcyﬁ@nommmmwdﬁgtetmm radivgls, wherein
S unit r eti.es the ¢ nds of
the 3t 3t dosie 1R bl BER L i Py ot TipBnt Prani e, B adicals
that #ciud@ hateidafodis iAiu@é AkBRY ¥adidals, hﬂ%&(ﬁﬁetﬁéﬂ}&%dﬁﬁl@ acetoxy
referred to herein. The term "substituted” is used

radtmbo@wmammeracbeahmdc@sm&n The term "substituted"

e d I t
Loy SRILLEED Q0 b Byed kS 1R5REGY or TR ooy MR ffude the
follatvixigsnornelphRbedxBvphs: ﬁﬂ&ﬁzl (04} Rthy? (Cﬁ QV@fo?ﬁzl ﬁ?;;) zso-propyl (Cy),
substituents as defined herein 10

cyclgneepyd (fbut R-PuEH ()£ sse-brid (@@eﬁo-bv%{;caa,rteﬂdfal@d &Cé, @wclobutyl

(C PR I SABRIPE, 8 1 LSO . v,

or dychealkyh na:d-ﬁnﬁnnglexalﬂmamf@vlﬁdt mt:hﬂes &y&%ﬂymemb/b(@) tchll?bromethyl
ent arb ns to formsa

iy SRty aamirRedy! G oGy Gehapharonethyl C), 12-
dlﬂﬁ&*é%ﬁlyt (¢, MRt Aatmye@y), 3%‘%}@&@1&%@&& %?ffg@?@&g@cmbum

|'atenent 1'ncl udes hal 0gén
(Cmaméthevidwhydrogen at om r epl acenent i ncl udes car bonyl ,

P e A b e R e

(czj |3k1ﬁ'opéhyl tc;zel PropeE ealsd QRhARMERRhy1) (%b Li%‘ioﬁe\ﬂ ﬂ@lst A

e termsubstituted i s used throughou

metbv@ﬁ'@nﬁ xlﬂ; €eH)5 hugen-#oh (€, anddh@ hk% subrtituted hyesr orbrahghed alkenyl,

norf i fint cxbiBbfe oF bt i1 0060 b RerB 1434 2 R G +
hydscuk}@tltehueﬂt(C4W&fydﬁax8107-ﬁiét}$ﬁc}bt449erﬁ2?-§13((lgb) ethyttoxy-7-methyloct-3,5-

‘substituted" any number of the hydrogen atonms nay be
dien-dnjil fedandre lik&anpl e, 4- hydr oxyphenyl is a

(N T S QR e AP S bt atFnyhdnelie ety Co. prop-
2-yiaylKylso pruph:gy&-(glj)apmj]yn{ipyl((ﬁy] am‘.BZane!tl%ﬂbﬁ:kMt-jni-equ (B,) substituted

A oA s R i St S
metH?lﬁeJ;JBE?rnBr @), Q?ﬁﬁi@bfyﬁﬁ%etﬂﬁh% 306 6! IF@égrSS ?ﬁgﬁr 'Steﬁ?hylhept-fi

ogen’ 25 atons on a rocar r” uni
ynylﬁ@l,@!mh&hkcear branched, or cyclic al kyl, alkenyl,

an w&%df 9 rlﬁ%ﬁ@l’ l ‘%Ec)ogje}’h Q%:ug%ﬁ'xgr’f:@egeg%/tlgﬁg g%% Bwing the
genél@pforﬁlﬁﬁﬂ -GR'OPyherbiaR '*Bis Rh ARSA )é'lk)flé?@l ol aﬂd&zﬁ?ﬁﬁﬂﬂ as(@K8& herein
2-met hyl et henyl ) (CO, i sopropeny

abOEesl‘f@t ¢rample; aretioxy ] nethcgymethy plegm)tmeth(ym SO
sec I%B@u%\é&ign@&bém%%t ?‘fﬂ (’%X Var é%:%)}{?[ﬁl@E rt(?ég!ﬁ)ag'l%ﬂ)ﬂ unit

havitged Ifdedgch a(cﬁél}subsﬁuﬁmwonelor(n%): haloyged ABRI! bk edale,

cycl ohexyl (C6);
trifludromethyl, 1,2-dicloroethyl, and 3,3 ,3-trifluoropropyl.

(
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substituted or unsubstituted C6 or G o aryl; for

exanpl e, phenyl, naphthyl (also referred to herein as
napht hyl en-1-yl (CL10) or naphthylen-2-y1 (Cio)); iii)
substituted or unsubstituted Cl-C9 heterocyclic rings;

as ds erinraslyinas aédd hekein denddsst dylclit S%aﬁfc UARS tHaS bbhptifoht 1east

Cl-C9 heteroaryl rings; as described herein 5bel ow, v)
one parenarng baying Reonjugaied endarpmatic e mertbgradring,moadimiting

exinfBeRt Bhich SN g s BB P ey . Anv

ring§6XaHBive -oﬁbBE%i‘Bh dr@r%ﬁs substiid?édWsHdiotldr organic or inorganic
- COCH2CH2CH3, and CH2CH3; 10vi i
ramiwggmg g{a@glp}p&gf Sllb@titﬂ@jﬂa’lﬁﬂ| rglgs J@E%Fg:ﬂuorophenyi (Ce), 2-
by s D RE o (P 2 e S A,
dlﬁﬂxﬁﬁfﬂicn%pheﬁﬂim), 2- @W (OB ECH 3 er - KTtA DRI, 3-
m%@@hﬁi%%gzdwwzhéwlm% y1 (Croy B3-diseeteryngphhylen-1-y1 (Cuo),
- N( CH3 2 - NH( CH2C113
and %ﬁﬁ&%wy%ﬁzwﬁs) ( and) CHzNHE CH2CHB) ) X)
hal dgemgro: ‘Fheter@ryl”-dlanoteaﬂdorgbmcmnjt w@fﬁﬁhﬁglﬁ&ﬂe@ﬂ sixxinednber
cowgggﬁiﬁn%l%%@u? pBgnvngI ] %tle?st Qng oﬁﬁ%%ngﬁo%&%me@oamm selected

ﬁ'o%ﬁo%%r%dg{?%%n gfﬁ.l{i;_ur% heférroarg'{‘iggg can com&_lzse a sitig¥d ring, for
exa@emnnghmw 806 ldtoms wherein at leasb(qr)e rmg atom is a heteroatom not

b SOZR].Z S02 - CH2SQ2H, . - SO . .
lin{e B BORan) 33 B OF BT 2 PO LiSe, & fiTed fipgor thiofuran

ring( Qﬂﬂﬁﬁér%@}ﬂ’s é‘a?ﬁl?o bd Lfusek MMM clic dnd Retérohrohlati€ E‘m@'s&&em having
pl c-LAnotipi, -okir-31 CH2S03CI13, -S03C6115, and
whegip 08w pBe 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:

=400, 0T

The term “heterocyclic” denotes a ring system having from 3 to 10 atoms wherein at
least one of the ring atoms is a heteroatom not limited to nitrogen, oxygen, or suifur. The
rings can be single rings, fused rings, or bicyclic rings. Non-limiting examples of

heterocyclic rings include:

Ros N o N
O W
All of the aforementioned heteroaryl or heterocyclic rings can be optionally
substituted with one or more substitutes for hydrogen as described herein further.
Throughout the description of the present disclosure the terms having the spelling
“thiophene-2-yl and thiophene-3-y1” are used to describe the heteroaryl units having the

respective formulae:
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wherein each R12 is independently hydrogen,

substituted or unsubstituted Cl1-C4 |inear, branched,

or cyclic alkyl, phenyl, benzyl; or two RL2 units can
be taken together to forma 30 ring conprising 3-7
atons; R13a and R131' areseach in endent |y hydrogen
or CI-Ca linear or br ed| aL tthe index p is from
0 to 4. For the pur €S of e present

di scl osure

whérg o et SpRaTRls o TR aciPrege Vi faeffel ppenciature for
the§H B6ic&LHe HRCEG3heIRA “ithibSifentR § AR pA&I-$IyI: respectively. Herein

i ncluding all enantioneric formns, dlastereonerlc
thett S'thiepliene-2- sdﬁadtmgphqnﬁé-yl AR usedwher dessribing theseniggs as units

or B Fe LEMPRRHILRE: SR et Ry o e

unaﬂ‘lﬁgtﬁih@ Sk aftisa bﬁsﬁm@dﬂeﬁﬁaﬁnﬁg@\a@é Aifertdin® hertdi cal
needs, inter alia, 1) Providin conp05|t|ons effective

as  HRfgrM pwﬂéﬁuﬁd{”ysﬁ esgdrﬂéros therspeqifigation. Thejterm jsuhstituted”
is deﬁHé drQh 3s «& ﬁ%mgﬁo%h B¢ clﬁ% lécg%hlch has one or

regu atl ng an geneS| S | I SOr s

monﬁi}dli)gen catonm'epliabecbhy a\hdjsaumnmgemai rsabstﬁuems &l de¥iatdhkrein
osi t.ions effective as hu rotein

di
bel?‘zy %I'ém%n ttutipg for hydgegen atpms;aghcapp nﬁg replaging one

B A A
tim@) Br aﬂdltmnn@lewqbebﬂuemts aan mpfaec twokydregdnatems pn bve ad] acent

tvr ne ase beta.(HPTP-13 |nh|b tors .
carbqlls 08 B PR RS, DT HDIFtHOF Uit EPL PRI A bt puit that
reqhifesth s‘iﬂ@@hﬁﬁbgcrﬁét&ﬁ%ﬁacéﬂén@ﬁﬂud@ﬁ hA88H, hi@bxyhai@hdlike. A

angi ogenesi s i s decreased. hese and ot her unnet

twornidragsh aipsetpplagementageludesccaonyh exmmm,rangrtm ke A two hydrogen
r osp at ase heta . (HPIP: i nhi bi.t
atonp 8RR BEBRIH R RS WO o) i BE B ife
hydw@n@qﬁﬁxeﬁmm mothdedeyabyaiahylikg Hee t&zﬂ@ﬁﬁ%ﬁdﬂé&% used throughout
treating el evated or dimnished angl ogenesi s_i n humans

the gresemy spec'é@qqnﬁg tQingicatethat g ydregagh B iBigr alia, aromatic ring,
S B8 R B o i

moiztysie Ides::ﬁﬁed]ﬁ‘ésuhsﬂmteﬂ’ﬂﬂiw @irhbep bﬁﬂwﬂgﬂtﬁgen atomy may be replaced.
for, ex

accept abl e.salt
Fort?égmﬂle ‘? 5}%@" hﬁl@fks El ?%bst%fﬁegg matic Sppgye %ﬂgl&p?@ Nyflimethyl-
c‘?arﬁr[ &Lbossu teA & al it §gb£§&h@@ﬁl%§?i“ﬁigb§nmed C; alkyl

car oxyl'i ¢ acl The oW ng-are n
kemlp?{ wb@ﬁypandmmklstaﬁaub&tmned hﬁtmoaarﬂ umtw th basic
ar chl ori de rom de di te i sul f at
0 HB g e o R Sramofitaf B Wichicdn subsfftg % Byarogen
atoﬁage@bsa @Eo@arb Wt @nitPyr uvat e, |actate, oxal ate,
mal ona mal eate, succinate, tartrate, fumarate,

ci that e, Claﬂd lingar, bragehedT prcycbt plwl, atkeayle amtbaikymyh or prpmple,

I I
o oups: ST B G B (P AP (el PRt € iso-propy
magnesi yy), b%"ﬂﬁ‘@ﬁ)byl (@9 3tﬂ?SPan’k@33),-ﬁbﬁ0 me}ﬂﬁh}ﬁﬁﬁenyl)
present disclosure have Fornu erein

t he car H6n) oprapsaxli(alo tzﬁéethﬁheﬁéf(lﬁ)rﬁli ( )stPPr@')(nS) (also
t
o subst 1R H(CT B PO e AL O s B Pk Bt o)
t he for matsdutyl (Cs), cyclobutyl (C4), buten-4-yl (Cs), cyclopentyl (Cs), cyclohexyl
(Ce);
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R4 R4, R5, and R6 are substituent groups that can be

i ndependently chosen froma wi de variety 5of inorganic
(hydrogen, hydroxyl, am no, hal ogen or the like) or
organi ¢ substituent units, such as al kyl s,

cycligal kyhisstinfied @r@fsﬁséﬁt@ted e b CQARYIL $or eﬁﬁﬂpteh ﬁhén'yk @aphthyl
wher ei n such substituent units can OBEI onal ave

from 1 t éalsoregerasda barabmes naphthylenol - (ba)rfﬁoﬁphthm -2-9r{(C10));
1t B Si X S@S&R&Qd &I lesit'stutegzcl -Co heg{]o ygrc? HB%S ag described herein;

conp und€" or fru units're

t hi @20l - Bubsdituted 613u1ilsﬁb§1i’1mhdi] g 10y hefedsaidl rivigs s deBdrided Bfein
wherein R4 and R5 are each i ndependently chosen from

i) hydro@@lﬁ ;ii) substituted or unsubstituted Cl-C6

lin 12 t|

ulnsu stit @gd ph 11(%5 %?%; % III @%ﬁnsu‘gﬁ? CHLOCH;,
het er oar ﬂCHMHgR%HBGCEﬁch@nTQ@H%@IﬂHJ, agﬂﬁH&OCHﬂngcnﬂg,,

a satura S I gt rn avin rom

om | ot R e 2 sttmatieorc @ Pt GHGOCH:, COCH:CH, -

i ncl udes g@xztt@éﬁz —@@Ctl‘ﬂ%}fz@ mdféB‘d:dcﬁQﬁ{?rw;é}Ff ein

R5 i s hydrogen an |s d unit chosen Trom net

( Clyii) et RCR{tR) )zcr(ooe y for(e€8inple] s@omﬁmwcmce)zcm,

Lert - but yEOpERECHp e B Oy md o)

2- net hyl b@Hﬁb%éﬁ%OHﬁCﬁ?t hyl butyl (C5), cycl opropyl
(Cs), n-hexyl] met hyl pentyl (C6), and

cycvibexy{CRER" 7). pfoa epineplef ~CONHoLHEE, GINH,, -
i Lﬁo?é?ﬁlﬁﬁgﬁanﬁé%ﬁﬁ@f LEoRf bt et - ceN G
(Cx) s (DR’GH&‘F" )z,anan (eCANHZS@HQm L NEE, —N(CHg)g,
i so- butylb]'%ﬂmﬁ%l2 tert-butyl (C4): and R5 i's a unit
chosen f V), (—@&Nﬁc}éﬁ h@ lzNng)Is):z,N@d —ACHeNH(H2CHs);

| t hi
exa es %loﬁ?fh: §z§¢Pe%tf iR i ncl udes
4 etxnyl E(mleFWF'T)JUMzoI 2.yl

4- et hyl L hi |2-|, d
4 530 ot PR RILZNGEy Y

xiii} ~CH;Xy; wherem X 18 haiogen, jisfrom Oto 2, j+k =3; for example, -
CH,F, -CHF;, —CF3, —CCls, or —CBrs3;
xiv) —(CRP*RP®,SR'% —SH, —CH,SH, —SCH3, ~CH,SCHs, ~SCHs, and -
CH,SCsHs;
xv)  —(CR™RP",80,R™; —SO,H, —-CH,SO,H, —SO,CH3, -CH,SO,CH;,  —
S0O,CsHs, and —CH2S0,CsHs; and
xiii) —(CR"™R"),S0;R"; for example, -SOsH, —CH,S03H, —S0-CHs, -
CH,S05;CHs, —SO3CgHs, and —CH2SO3CgHss;
wherein each R'? is independently hydrogen, substituted or unsubstituted C,-Cy linear,
branched, or cyclic alkyl, phenyl, benzyl; or two R'? units can be taken together to form a

' ring comprising 3-7 atoms; R™? and R™ are each independently hydrogen or C;-C4 linear

or branched alkyl; the index p is from 0 to 4.

2% L6

For the purposes of the present disclosure the terms “compound,” “analog,” and
“composition of matter” stand equally well for the disclosed chemical entities described

herein, including all enantiomeric forms, diastereomeric forms, salts, and the like, and the
9
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A further exanple of compounds of Fornula (1), R units
i nclude units wherein R5 is hydrogen and R4 is a
substituted al kyl unit, said substitutions chosen

from i) halogen: -F,-Br, and -1; ii) -N(R152; and
terrab *‘é&mﬂb‘ﬁ%& > “BhAber an&asdanwtioi df%ﬂa%e?rbﬁ@ﬂ;ehxn@&ﬁm
or Cl- [T near or branched al kyl Non-limting

ﬂlrmmthspmfsentﬁpc@ﬁwﬁlan can be a substltute for

h%ﬂ A d‘é]gl L3 ddrn%l'gig(Tgﬁ_everagH2 &P@& }'ﬂ%g ziite_r alia;

1) CH2R#RA{dihg cdehipdstiziasdBectivietdsd Nokhan pidtigibiizbine phosphatase beta
JCHDN(C1-13) 2 and 10 CHPNH( CHpCL13) - Ct he

non(HE TR-B) ingitétoasnané theotby o vidinglaanetboshior r@laang rang@genems in

b s ISR e RS
gt S NER e

Pﬂsgylgl“e -E’ﬂg:ﬁﬁ{ﬂ&@ gﬂd giegébﬁy'ﬁ'ilgm fﬁ%y'%%&ﬁocpfor Butating 3hERD genesis in

4- t gdiseddet, iseheniyialadd; mhdnpmpgddphenyl , 4-
di et hyl am nophenyl, 4-(trifluoronethyl)phenyl,

3) 4- nhbbﬁﬂﬁ’g)&tﬁ‘ﬁbdsmoﬁs effedtiviels hﬁﬁi@ﬁ Eﬁiﬁéﬁl B641Hé¢ phosphatase beta
4-(trifluoro-nethoxy)phenyl, | or opheny,

4- CHITBhikjitors Qlembmmwdmgphmmd fonprgnlatingengiogenesis in

i NCOLp dinto

f ol # 8 rﬁlar 1SG@ S W &Bﬁhoé‘ & gﬁere?l %gmgenesm is dgcreased
4- fr Pg%sgeﬂﬁi? § ﬁ%ﬁl:t:rg%ﬁ(‘zag ineeéls a%re§q>lved by the human protein tyrosine
' I
phoié‘r?%hyf am%ﬁ%fo?hﬁg gitezpzr)ééent dliclosure that are capable of

reg(llhtlilg hngmig‘mesm yikd thhehy Iseﬂmrgmla 1ethdd for treating elevated or diminished
- met hox nyl t hi azal -f?lﬁyl , ﬂi ) . )
angeqﬂefl?sl%lp aﬁ Qg,)%tpp@ﬂg}g £asss) aéarﬁcaused by insufficient regulation of

Aokl oAl e - %,

3, 4”}"% mdmhpuunﬂ:hdmglbﬂddlmm irdfude. allﬁphsiﬂlelcleutidaﬂy laedeptable salt forms,

exa unds of Formuja (1) inc es
for Gxramide ﬁaﬁaﬁ { oth Basit, groups. Fplgh Frigsnas ‘ﬁéij aﬁs of ?f%ic groups,
intédp alil O&ﬂ'ﬁarm@ﬁ@dé 2 9&9&??110@1@&5 REnt: $ol %ne (ﬁf)n-hmltm examples of

substituted phényl on-limting exa
aniersdbatdian forirosalth avithi Yasie gaoypscehloride, bmnhde,sd;dldatselg‘aic yblslﬂfate

carbrg i RO PR S S et RSP R AP P B datate
oxalite, GRAIONNE) thsal e, FOETRHIE trirhtel Rha#818 Sciffatt!HinH $hoied. et following
R5 30 is hydrogén and R4 is a substituted or

are gor-lipyting eﬁa@tplmf@ﬂb@myhatwnn forshsndie of #¢idimgtoups 3sodium, lithium,

3 tra
otk GhGE ERefubi PhergsiG L SR FelBs 5. 1

[ 1, Pheldoniponnéd oﬂhabresélﬁ ddsclblstiel m@Foﬁmé (D:

|n1dazol 2-yl, imdazol -4-yl, pyrrol 2-yl,

pyrrol-3-yl, oxazol 2-yl, oxa R, oxazol 5-yl,

i soxazol - 3- yI |soxasz;0 sox zol - 5-yl,

[1, 2, 4]oxad|azol 0/¥ 414 épmb%ol 5- yI

[1, 3, 4] oxadi azol - 2 y furan 2-yl", fdran-3- yI

t hi ophene- 2-yl, thiopheﬁé 3-yl, |soth|azol 3-yl,

isothiazol 4-yl, |soth|azol t hi azol - 2-yl,

t hi azol - 4-yl, t hi azol - ?1 4]t hi adi azol - 3
whereingheigarberhgipmAnving the mnmmtlhas ﬂzq Sh ptaxeoehegnistpy 9& indicated in
the r non-limting exanple of conpounds of Fornula

Includes Runits wherein R4 is substituted or
unsubstituted thi ophene-2-yl,,for exanple
t hi ophene-2-yl, 5- 5chl orot hiophene-2-yl, and
5- net hyl t hi ophene- 2-yl . A still further exanple
of conpounds of Forrmula (I) includes R units wherein
R4 is substituted or unsubstituted thiophene-3-yl, for
exanpl e t hi ophene-3-yl, 5-chl orothi ophene3-yl, and




10

15

20

25

Furt her exanpl es of conpounds of Formula (I) include R
units that are thiazol-4-yl units having the fornul a:
R6 15 wherein R6 is a unit chosen from i) hydrogen;
i1) substituted or unsubstituted Cl-C6 |inear,

br aRGH e JubsBitutéd/éil irubtitted tHihdolyl Sl Bblih fﬂ%jfoﬁhula
unsubstituted phenyl rings having fromb5 to 10 ring
atons; or 20|v)subst|tuted or unsubstituted heteroaryl

haV|ngfrom5to 10 r|n . An_exanpl e gof
conmpounds of Fornul a £4% cludes R erein R6
i s hydrogen. A furthe urds of Fornul a

(1) includes R units whetei rR5R6 |s a unit chosen from

Rﬂ%%ﬁi %§ %%sv?ﬁ%% ’g&)gé%: Ehap ol lgéjtxill?ﬂe%rsﬂ’y' ﬁﬁg%ﬁiﬁb% :a wide variety

of mﬁ‘ﬁgamce(hpkimgm, hbdroy !, aGdo, hhlogen omtine like) carmmnﬁ@snbstﬁtuent units,

st hl S sl, ﬁycégag{(y g }f;?érggcgﬁﬁﬁtgﬁwg h%rfc{args ?ﬂ% \Werglgﬁﬁch substituent
unigsf éah%ﬁ%oﬁ’zﬁ o% HidhAz @H If'céﬂmn étoﬁfs' o 1 foUrtt ASSonSHGHR 08 1 to six

oun Formula (1) includes R units wher&in
carB6n atensubst i t ut ed or unsubsti t uted phenyl,

Pﬁﬂ%gﬁé‘ﬂ&g lﬁﬁsgﬁg\ﬁ%}{l )?{é(‘lﬂg ﬁ{ﬂagen thiaZol- 2-y1 units

hwﬁngﬁkhgﬁmﬁgpnyl 3 fl uorophenyl, 3- 30 chlorophenyl
3- et hyl phenyl , 3-nethoxypheny| 4 f 1 uor ophenyl ,

4-chl orophenyl, 4- nethyl Rnd 4- met hoxyphenyl .
Yet further exanple of ¢ nd of Fornula (I)
i ncludes R units mhereln stituted or
unsub§t|tu ed heteroaryl, non limting exanpl es of

am #& cpeh ingensndently chosen BpMene- 3-yI |

I azol 4 hiazol -4-yl, thiazol-5-yl,
2, 5§%|net¥%#gﬁlazol 4-yl , 2 4- dlnethylthlazol 5-yl,
4- eﬁlblyl t bml&nﬁited&alyinsubmmtedl CZ-Qéllmem(‘amnbheﬁ- g gyclic alkyl

oxaz, - 5met h 2, 4- oxadi azol - 5-yl .
A fH%theﬁﬂﬁk Q¥QHQ1 %iﬁégw%f Fornmula (1) includes

R uphts ‘éﬁl%ﬁﬁit&i SHursFbsRinBd het%%gmt he formula: - cH2
- s 117 wherein R/ is - substituted or

R* and B st bcutakeh wiekihkr rfims atssturtted erinsaturated iieg havingfiom 5 to 7
10 phenyl, non-limting exanples of R6 include
AOMSc 1| or obenzenesul f onyl net hyl and

t enlpye\ek amble @b MBS of Formula (I) includes R units having the formula:

=T

wherein R’ is hydrogen and R* is a unit chosen from methyl (Cy), ethyl (C,), n-propyl (Cs),
iso-propyl {Cs), n-butyl (Cy), sec-butyl (Cs), iso-butyl (C,), tert-butyl (Cs), n-pentyl (Cs), 1-
methylbutyl (Cs), 2-methylbutyl (Cs), 3-methylbutyl (Cs), cyclopropyl (Cs), n-hexyl (Cs), 4-
methylpentyl (Cq), and cyclohexyl (Ce).

Another example of compounds of Formula (I), R units include to units wherein R
is a unit chosen from methyl (C,), ethyl (Cy), n-propyl (Cs), iso-propyl (Cs), n-butyl (Cy),
sec-butyl (C,), iso-butyl {C,4), and tert-butyl (C4); and R’ is a unit chosen from methyl (C;)
or ethyl (C,). Non-limiting examples of this aspect of R includes 4,5-dimethylthiazol-2-yl,
4-¢thyl-5-methylthiazol-2-yl, 4-methyl-5-ethylthiazol-2-yl, and 4,5-diethylthiazol-2-yl.
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A further exanmple of conmpounds of Formula (1) includes
R units wherein R6 is a unit chosen from substituted
or unsubstituted pyridinyl, pyrazinyl, and
pyrimdinyl, non-limting exanples of which include
r a4 I
O et ek PR Y DU 1, X s Bl Pt Spein i
hydrsgdmmddlj désa sietittehgdbyinuit, sdid swlrstlmtlesechosdl fatosur e

vvhe e|n RI |se gen have the fornula: 0 H
19%1 2‘%3’?@ J((zhe conmpounds of this

catﬁpory_N{}-elrl)gf@fde do not conprise a second chiral
center. Another exanple of conpounds of Fornula (1)
i ncliddes—®R “uni ts having a second chiral center and,

| n at ed
wherbln SR RE, S trPhidiind BBy LG ninaR Bl ohe dRoFng e
d| aNbRiGOBE Sxdiplés oftuite that bel R0d subsiuefr hRiregdnain R enits

y the forrmulator in_any of the follow ng ways. i)as a

inciwig - GFeF ofCH e By ~CBpCncGEB TR il it ~GHOCH:, -
t esjsS; as

CHICAIORP- CHIEMOCH, CHNHEILANICHS -IEIEAHIC: -
CHsRH{CHs@{)hen subsequent|ly separat ed into t he SI ngl e

di astereo rs bef ore beln ed for, ulatl of
angPHigERRfimiting examples pf ﬂsh@ una ipgipd 622-

-l %@% | Rﬂﬁ@i t he net hod
difl ﬁ%ﬁél scr)r%&@xﬁeyell&n é@é‘\%ﬂ (ﬁﬁﬁ-&{ﬁ e);}anpl e of
co mwhﬂmh&MImgf compeands b {F o(rﬂn)llal (ﬂi)c Rudms iRludeumits svherein
ar e

Rg%i{fggn gncf Esi/ p}leflflg svlé’tgnsp%lg?f? phgny e lg%%m{iyutglg examples of R*
m@hﬁagd;n@%}ﬁggpem&kﬁien%nsﬁ}énﬁt Hlé)t&;g{fsh@m{enﬁ wichab bl RReRN) 4-

dlelbmamzw&mﬂnﬁ Iylifblomm}’l ﬂné@tﬁt@ﬁmhml ghenyl t hi azo

(aithfeesmyhbEARAIG 4ol ARG sRGhesytbenst. 3 hiqraneny, 4-chlpropheny, and
3,4)?(311@’6&&‘15’12 Wﬂﬁaﬂamxdmko@bﬁwd}mﬁetﬁw befiifiemd R afforlls taddllowing

R upits-phemyithjazol-2rbbsipecthyishepyithiazglemy foers ety Rhenyigkazol-2-

i

(tr1ﬂuoromethyl)phenylthlazol 2-y1 4-methoxyphenylthiazol-2-yl, 4-

(difluoromethoxy)phenylthiazol-2-yl, 4-(trifluoromethoxy)phenylthiazol-2-yl, 3-
chloropheny, 4-chlorophenylthiazol-2-yl, and 3,4-dichlorophenylthiazol-2-yl.

A still further example of compounds of Formula (I} includes R units wherein R'is
chosen from hydrogen, methyl, ethyl, n-propyl, and iso-propyl and R® is phenyl or
substituted phenyl. A non-limiting example of a R unit according to the fifth aspect of the
first category of R units includes 4-methyl-5-phenylithiazol-2-yl and 4-ethyl-5-
phenylthiazol-2-yl.

Another further example of compounds of Formula (1) includes R units wherein R’
is hydrogen and R* is a substituted or unsubstituted heteroaryl unit chosen from 1,2,3,4-
tetrazol-1-v1 ,1,2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl, [1,2,3]triazol-5-yl, {1,2,4]triazol-4-yl,
[1,2,4]triazol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3-yl, oxazol-2-yl,
oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, [1,2,4}oxadiazol-3-yl,

[1,2,4]oxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yl,
12
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15Anot her exanpl e of conpounds according to Fornul a

(I') includes Rl units that are substituted benzyl,

non-limting exanples of which include

4-{(S)-2-[(S)-2-(tertbutoxycarbonyl)-3-(4-hydroxypheny
tlnb%lﬁah@-@ ai@bﬂfb]zoIZS €k ﬂzﬁloﬂgazol 5-yl, thiazol-2-yl, thiazol-4-yl,

| et h pheny suI famc acid
tluﬂzc{l(SS)I o w;hizdl@zoéfst-ylbm 24]ibiadispolystyl, 3ad [,3,4]thiadiazol-2-yl.

R s,ga&dggnehaﬁmgfﬂ'ﬁaéaeza&rﬁg wherein
R* (lémﬁ,bﬁm{euhir %ﬁﬁibsﬁtu?&’éﬂ)th&pﬁér@& HESAMPYCRAIdPRBYE-2-yB-5C 4-

met hyl n pro anam do] - yI } phenyl sul fam ¢ aci d.
ChlAr(fthlpPE@\e %Xl)a rr@ﬁthxldn@ﬂwn@é ¥ccording to Fornul a

ﬁi ngfﬁér amﬁ?e otmlgp%ﬁmgsr 5t I%%ui% (M mgl%dalesl ]@u}l t!'¥herein R? is

exanp €s 0
sutéktifit&) ordmlsistinded fl’ﬁ(ﬁﬁheﬁ%@iyﬁiiémmyl&)lnaphene- -yl, 5-chlorothiophene-
phenyl et hanam do] - f4 et hyl t hi azol - 2-ypet hyl | phenyl su
3>flsf3a\ﬁi1§:mﬁﬁwalnoaheqe(3sy 2-(S)-2-(tert- 25

b“t %}@%p%? Eﬁﬁlé f?é}ﬁnﬁéwd%f‘ﬁ&%ﬁgé A9 infeldes RNGRYWHYAF B and R®

areﬁtﬂ]{f(lﬁ))géthéréte €biiny h sdtumtel ordmydtirafed (i) hairgipoh Xy Ganding Non-

- heny] et h hyl | pheny| sul f
I TR ENC OIS

ﬁl_ﬂ% | i near or
y‘g?g%g]é&g% (f<1y ndgﬁq‘lssl 87“?%?@5(@%%% 0 V\hilate:qh i ncl ude

4- { Foitha- e@cémp% of compounds of Formula (I} mclude R units that are thiazol-4-yl

et Q%/‘I t hi a -y1)-2-[(S)-2- (et hoxycar bonyl) - 3- net hyl|

I I phenyl sul fam ¢ aci d,

4-{(S) - 2- [(S) 2- (tert-butoxycarbogyl) - 4-net hyl pent anam

i do] - 2- (4-et hyl t hi azol -2-_ f e‘t\*ﬁyl }phenyl sul fam c

aci d, and4{(S) 2(4 Eth gol -2-y1)-2-[(9)-2-

(et hoxycag bony - et hyI pent an- am dol et hyl } phenyl sul

f ami"OeEaq B, 1545 ‘Fhosﬁ% B¥he conpounds descri bed herein

beI:;? ﬁg unit chosen from i) G -C6 |linear or
br anched ?kgf;’ or ii) C1-C6 |inear or branched

al k di)}y substituted orQmesubstamipd €1<ﬁ6 1iR2ari, hranolokels oGdydiie alkyl

i near or br.anched al] coxy.u .hav e 5 fornmnul

ORI o PR oSt PPerisd Fngy hayfag Hivgep g, e stoms; or
uni gy)cho §ﬁ%uﬂt&l%ﬂ‘ﬁﬁisﬁuéut&t€é heteﬁia% halitg )fron‘i‘ P "t& PY king atoms.
(C3)," iso-propyl , sec-butyl (4 f
i soAbmxyamp( conmundsmﬁliqmtaq()[) in cﬂg(lun(twﬁeremR is hydrogen.

o S b Berd S ST TR B

unﬁ Fch&l’eﬁ'ﬁ%ﬁ?ﬂleﬂiyl((&(tl) Cémﬁe{cz)‘ Cgﬁbﬁﬂt(ﬂéo' lsb%&qu n—ﬂ)ﬁ%l (c4) sec-

I SOp SecC-

bugb . HeBUBUG, DR Bt G o Rz apbls g diesprct of R

incljact 2Rt o RRE R el ey B0l -

profyDeaaAdl-R3yl) S hydrogen Another exanple of R3 i ncl udes
conpounds wherein is nmeth further

exadpstél Frth ﬂaevqanmlw%@r@zﬂwém‘ra@nm& d) wclp@% R uajfs gigrein R® is

5V Iy 8 P e .
flubmipherd} 3+thiofophen? OZ'hﬂaﬂﬁ,)GﬁHBmyn Asmethokyphienya3{flupraphenyle3-
or gani zed intg several categories for the strictly

chigephenyh; 3-1ehyiehesys -wethagydenih Agluorenbenys ﬁwh&ormhenyl 4-
th t f sub
ML End 4R TR ope of  Formila (1) that are

not
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expressly exenplified herein. This nental organi zation
into categories does not inply anything with respect
to i ncreased or decreased biological efficacy with
respect to any of 25 the conpounds or conpositions of

mat ?&fmﬂﬁéféxp&?ﬁ:e Soft Bunds f Fo ﬁla‘c Igru%l &3 ReGlitsherein R® is

Category | of ent | scl osur at es to
substitnted wn dssubatifutey Hebeodrpl; nmh—llmltnm @d&pﬁd&f MWhidk- inGlde thiophene-

-Yif HiteaTisPe -y il 3 A P R oyl tipagi- -1, 24
ﬂﬂdtﬁaz@lnsi 1, Iaeetﬁ*mﬁ&@pb?m o?éaﬁéd—fﬁ%l Bkaz%[ 8-yl WxhRL5-y1, and 3-
descri bed in Tab ABLE | R R t hi azol - 2 yl

metbsyl Bér@gﬂldlazoh5ﬂbt hyl t hi azol -2-y1 (5)-benzyl 3
4- ef byl e)%arﬁpl'e of %ompounds of Formula (I) inchudes R units wherein R® is a

unit having the formula:

i
—CHz—ﬁ—RT
's)
wherein R’ is C;-C4 substituted or unsubstituted alkyl and substituted or unsubstituted

phenyl, non-limiting examples of R® include 4-chlorobenzenesulfonylmethyl and zers-
butylsulfonylmethyl.

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

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

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

EIopeuy

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

chiral center and, for example, having the formulae:

R R!
O\\//OO/\r H \\// O/\r
/S\
HO \“/\N
H

(5),(S)-Diastereomer {(S),(R)-Diastereomer
and the indicated stereochemistry. The disclosed compounds can be single diastereomers or
mixtures thereof and can be obtained by the formulator in any of the following ways:

i) as a mixture of the (5),(S) and (5),(R) diastereomers and used as a mixture

14
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(S)-benzyl 4 4-propylthiazol-2-y1 (S)-benzyl 5
4-iso-propyl thiazol-2-y1 (S)-benzyl 6
4-cycl opropyl t hi azol -2-y1 (S)-benzyl 7
4-butyl thiazol -2-yl1 (S)-benzyl 8
4-tert- b?&r%b%ﬁlhtﬁﬁ%fe%g%%eﬁe%)s‘ benzyl 9
h

4- cycl ohexyl T hi azol benzyl 10

4- (B)2, 2as 2 nfikueer ofché @X&ﬁrdz(é'li (&}cbast%r@mtre they krehen
subsequently separated into the single diastereomers before being used for
regulation of angiogenesis; or

iii)  directly prepared as the individual (S),(S) or (S),(R) diastereomer, the method

further described herein below.

One example of compounds according to Formula (I) includes R' units that are
benzyl, non-limiting examples of which include 4-{(S)-2-[(5)-2-(ter-buioxycarbonyl)-3-
phenylpropanamido}-2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic acid, 4- {(S)-2-(S)-2-(tert-
butoxycarbonyl)-3-phenylpropaneamido-2-(2-phenylthiazole-4-yl) } phenylsulfamic acid, 4~
{(8)-2~(4-ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-phenylpropanamido]-
ethyl }phenylsulfamic acid, and 4- {(S)-2-[{S)-2-(methoxycarbonyl)-3-phenylpropan-amido}-
2-(2-ethylthiazol-4-yl) ethyl }phenylsulfamic acid, as well as other compounds described
herein below.

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

A further example of compounds according to Formula (1) includes R! units that are
phenyl, non-limiting examples of which include 4- {(S)-2-[(S)-2-(tert-butoxycarbonyl)-2-
phenylethanamido]-2-(4-ethylthiazol-2-yl)ethyl }phenylsulfamic acid, 4- {{S)-2-(S)-2-(ter:-
butoxycarbonyl)-2-phenylethaneamido-2-(2-phenylthiazole-4-yl) } phenylsulfamic acid, and
4-{(8)-2-(4-ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)- 2-phenylethaneamido]-
ethyl } phenylsulfamic acid.

A yet further example of compounds according to Formula (I) includes R! units that
are C;~C; linear or branched alkyl non-limiting examples of which include 4-{(S)-2-(4-
ethylthiazol-2-y1)-2-[(S)-2-(methoxycarbonyl)-3-methylbutanamido]}-ethyl } phenylsulfamic
acid, 4-{(S)-2-[(S)-2-(tert-butoxycarbonyl)-4-methylpentanamido}-2-(4-ethylthiazol-2-
ylyethyt} phenylsulfamic acid, and 4- {(S)-2-(4-Ethylthiazol-2-y1)-2-[(5)-2-
(methoxycarbonyl)-4-methylpentan-amido]ethyl} phenylsulfamic acid, as well as othe

compounds described herein below.
15
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3,3,3-trifluoropropyl)thiazol-2-y1 (S)-benzyl 12
2,2-di fluorocycl opropyl)thiazol-2-y1 (S)-benzyl 13
nmet hoxynet hyl )t hi azol -2-y1 (S)-benzyl 14

c

NSNS

arboxylic acid ethyl ester)thiazol-2-y1 (S)-benzyl
5 ? ;f\h'r[{f-‘ Lazol -2-y1l (S)-benzyl 16
ﬂt -5-%1{%§/rftﬂgﬁézol -2-y1 (S)-benzyl 17
e nyI ChviCa tinkardr pianchyd dkylzgt 18

(5ol oL gphenyl L agel sz} (9 benzy

One example of R? includes C;-Cg linear or branched alkoxy units having the

-h-b-blﬂ-b-b-b-b

/\‘c

formula:

~OR®
wherein R® is a C;-Cg linear or branched alkyl unit chosen from methyl (C,), ethyl (Cy), n-
propyl (Cs), iso-propyl (C;), n-butyl (Cy), sec-butyl (C.), iso-butyl (Cs), tert-butyl (Cy), n-
pentyl (Cs), or n-hexyl (Cs).

Another example of compounds according to Formula (i) includes R? units that are
Ci-Cs linear or branched alkyl chosen from methyl (C), ethyl (Cy), n-propyl (Cs), iso-
propyl (Cs), n-butyl (Cs), sec-butyl (Cy), iso-butyl (Cy), tert-butyl (C4), n-pentyl (Cs), or n-
hexyl (Cs).

R® is hydrogen or C;-C; linear or branched alkyl.

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

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

A further exampie of R? includes compounds wherein R is chosen from ethyl (C»),
n-propyl {C3), iso-propyl (Cs), n-butyl (Cy), sec-butyl (C,), iso-butyl (Cy), and tert-butyl
(Ca)-

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

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

\\/
)mg

wherein R is a substituted or unsubstituted th1azol—2-y1 unit and non-limiting examples of R

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

the formula;

16



19 4-(3, 4-di net hyl phenypt hi azol -2-y1 (5)-benzyl
4- met hyl - 5- phenyl t hi azol -2-y1 (S)-benzyl 21

4- (t hi ophene-2-yl)thiazol-2-yl (S)-benzyl 22

4- (t hi ophene-3-yl)thiazol-2-y1 (S)-benzyl 23

20

5

4- (5- chl or ot hi ophene- 2-vy| )T_ ' ztoi -2-y1 (S)-benzyl 24
5, 6-di hydro-4H cycl opent a| lazol -2-y1 (S)-benzyl 25
4,5, 6, Nd. etlr ahydr obenzo[ d] tghi azol - 2-y1 (S)-benzyR!
The ¢ompounds enconp i i i
Cat egor v of the pfgseﬂ%ila@l@?ﬂpsur e can be pr(él_ﬂla‘?fééﬂ_
D T e T S
3 4-ethylthiazol-2-yl (S)-benzyl
4 4-propylthiazol-2-yl (S)-benzyl
5 4-iso-propylthiazol-2-yl (S)-benzyl
6 4-cyclopropylthiazol-2-yl (S)-benzyl
7 4-butylthiazol-2-yl (S)-benzyl
8 4-tert-butylthiazol-2-yl (S)-benzyl
9 4-cyclohexylthiazol-2-yl (S)-benzyl
10 4-(2,2,2-trifluoroethyl)thiazol-2-yl (S)-benzyl
11 4-(3,3,3-trifluoropropyljthiazol-2-yl (S)-benzyl
12 4-(2,2-difluorocyclopropyl)thiazol-2-yl (S)-benzyl
13 4-(methoxymethyl)thiazol-2-yl (S)-benzyl
14 4-(carboxylic acid ethyl ester)thiazol-2-yl {S)-benzyl
15 4,5-dimethylthiazol-2-yl (S)-benzyl
16 4-methyl-5-ethylthiazol-2-yl (S)-benzyl
17 4-phenylthiazol-2-yl (S)-benzyl
18 4-(4-chlorophenyl)thiazol-2-yl (S)-benzy!
19 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzyl
20 4-methyl-5-phenylthiazol-2-yl (S)-benzyl
21 4-(thiophene-2-yl)thiazol-2-y1 (S)-benzyl
22 4-(thiophene-3-yi)thiazol-2-yl (S)-benzyl
23 4-(5-chlorothiophene-2-yl)thiazol-2-yl (S)-benzyl
24 5,6-dihydro-4 H-cyclopenta djthiazol-2-yl (S)-benzyl
25 4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl (S)-benzyl

The compounds encompassed within the first aspect of Category I of the present

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

1 herein below.
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Schene | 1 5Reagents and conditions: (a)(i)

(i so-butyl)0COCL, NWM DMF, 0 C, 20 min. (ii) NH3; 0 C
for 30 min. NL12NH2 0 02N CH3CH3 113C cl1.13H3c cH3 12
10Reagents and conditions: (b) Lawesson's reagent, THF;
rt, 3 hr. ai 302N 113C CHng‘ﬁ Re?gents and conditions:
(c) CH3CN; reflux, 3 hr. 35

0 0
jop o NP e
HN._ O HN._ O
O,N \( O,N \f

O -CH, O ~CH,
= ~

H,C CHs m,¢ CHs
1
5 Reagents and conditions: (2)(i) (iso-butyl)OCOCL, NMM, DMF; 0 °C, 20 min.
(i) NHs; 0 °C for 30 min.

O S
sz @/\#m
HN 0 HN O
O,N Y O,N \I/
8) O
< K

H3 H3
mc CHs m,c CHs
1 2
10 Reagents and conditions: (b) Lawesson’s reagent, THF; rt, 3 hr.
S
o)
S Ty
HN 0 + _ =N
O,N \(
O NI‘IZ +*HBr
CH, O,N
2 3

Reagents and conditions: (¢) CH3CN,; reflux, 3 hr.
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Reagents and conditions: (d) Boc-Phe, EDC, HOBt,

DI PEA, DMF;, rt, 18 hr. Reagents and conditions: (e)
(i) 1-12: Pd/C, MeOH;, (ii) 503-pyridine, NH4CH, rt, 2
hr. EXAMPLE 1 10

4-{(9)-2- [(S) 2- (tert-Butoxycar bonyl am no) - %Wpro

panam do] - 2- (4- et hyl t hi azol -2- 34)et hyl } phe x am c
acid (5) PrSe rati,on of

[1-(9)- carbam)yl Mltrophenyfl : bargc acid
2-(9S)- |@ but xycar bonyl am no- 3- (4-ni trophgn

oni ¢ ackg?and Nret hyl norpholine (1.1 mi,

DMfS?l(‘Ilo L)

chloroformate (1.25 niL, 9.65 mmol ). The ure is
stirred at 0 C for 20 mnutes after whic (g) is
O C. The reactipn m xture is concentrated and4the

resi due di ssolved in Et0OAc, washed successively wth
dried (Na2SO4), filtered and concentrated in vacuo to
a residue that is triturated with a m xture of

tert-b TO a (2‘9 On O o CH,
yl)g-pr l
\ G Hs
i s added dropwi se iso- 15 but H CHy
passed t hrough the reaction m xture for 307m nutes at
59 Reagangs andi apndifiensr(d) Bos-RAeGERCL WRY; DEPRAHPMT: 1t, 18 hr.
Et OAci pet r ol gm’k»__/et her to provide 2.2 g (74%Sﬂw
desired prodyct /a5 a white solid. Pr epar at i.on/0

[ 2- rgphedy1) - 1- (5) - t hi ocar kampyl bahi c

acid tg ester (2 _Tg a s®futi 0

OfN~ Yoy 102- (duni t r opheryd 1 emiy #acOd CH,
tert-butyl dste 1 O400g 12§{mml) in T 0

m) is addef WesgonC H eagent (0.262g. 0. 65 o). o Cﬁj‘h
concentra to a residue which is purified
silica togpravide 0.350 g (83% of the desi
product. |HNWMR (300 MHz, CDC13) 8 8.29 (s, , 8.10
(d. J= 8.4 Hz4 2H), 8. 01 (s, 1H), 7.42 (d, J=58.4 Hz,

Tifoeetts 10 Sfichs; (ol Thapd Mebndld Sos P pioms 2 e

of 1-(S)-(4-et hyI t hi azol -2-y1) - 2- (4-ni trophenyBet hyl
amne (3): A mxture of
[ 2- (4-nitrophenyl)-1-(S) EXAUEBIDEdrmyI et hyl kcar bani ¢

+ {8kt bigiothtoRicFhomdumiyorss RadvipaPpinfalg ¢ pviniazol 2

m.) is refluxed 3 W&hﬁ}pﬁmmﬂm%lﬂs}ture |s
cooled to roomtenperature and dieth ether is

addé’@enabatmn@féw%}q:a@bmmﬁd Zr{fenigep )@féwbcarhm@w aC@r igt-butyl

ST TR R vt e—

acidr&d WeinetHybhorphBlize’@. ](Mﬂ.)? 65 I?mﬁpbﬁﬂDMF\(bme) is added dropwise iso-
Eﬁ% 1-(4- ethylthl azol - (4-ni trophenyfl et hyl carba
bupy ghiproformate (2 2y P}ﬁ éamean%e %taretléﬁtfﬂmtﬂ C)élé’f &p minutes

oA TR outn RS R BR r Rithrg G e

redbtidn pixtoye is concentrated and the re51due dissolved in EtOAc, washed successively
Willg3% siiic i, B At ALy T1ch pas BRgS AHe R NS diteted nd
coﬁ%@ed Y %é% aQﬁs%ﬁ.% r%ﬁ%fg% %%tg{,bt ith l%l%ﬂ}e & Bt Ac/ 8b§oleum

-3-ethyl carbodiim
et{eERGirpvide 2]259 (’(ﬁ%})oﬁﬁe denimet prédvict aavewhiby solid.

i PR LAt 257 TG o g batic abid rerr-bucy

fe£ () T8 talofutFW TN Hdiso £i80 1&@ 1)eth 1ba§bﬂhi UHeRPrers-butyl
esvvi{m vvataer and eEt?@g%a(red V\/I){Ih tOlA(:p e) cgrrbl ned ¢ ermoay

organi ¢ phase is washed with 1 N aqueous HCl, 5 %
aqueous NaHCO3, water and brilfe, and dried over
Na2SO4. The solvent is renoved in vacuo to afford
0.345 g of the desired product which is used w thout
further purification. LCMS ESI+ 525 (M+l).

25Pr epar ati on of 4-




10

15

20

25

30

30 through a bed of CELI TETm and the solvent is
renoved under reduced pressure. The crude product is
di ssolved in pyridine (12 nmL) and treated with
S03-pyridine (0.314 g). The reaction is stirred at

x50 RS 4 LT 1OV TR BUAFLIBNGP sl 0202 0.

mmiphe The sractbort matterd isstirddHor 3 heuik tahdh gorroeﬁtlr:dedatol aSre51due which is

purBled gy RS WOR 0 S U Lk 5 Gt PR AT (600 Mz

cncﬂ&é@%%?)&fg}o?@ ﬁ—§?4 Iﬁ%‘%—éoﬂf‘gl 11(41%75%}@ e 88%%1% 2, 5.70

(d, £&,7.2Hz, 1H)/435Kd).J= 12492 (1$I),911l)3 301(n§1}10t1213@s}9H§ =7.5
Hz).. The fi nal conpounds of the present disclosure can

al sl?fe%atilfgb?fdr@ (drethyhbiazplo2-yBc- Eﬂ-myophmhﬂthwhmmmg A
mly‘@g%tg(ﬁﬁugph&ly%g@%gﬁb%ng 541 %anﬁﬁé gélﬁ HELON Ldler, 2,

(0.24% DI763 mﬁoly;cinmumdsbmameses@ mg&nm?dlhﬂl cr:chSN (5 mL) is
as ect of t egor of the present disclosure. . .

reflyxed igyouss. | (%é? reé“’t‘%/fé’f“ﬂx%‘[?t%ﬁ?@%‘f Ry iFmPERtuLe Hikdigthyh ether is

add%quﬁbet i ?‘tﬂlﬁf éa;nz %‘lfh' the ;/)%‘ecg)ltate wlnﬁlé ﬁorlm is ?eénr(r)lvgd b% fil c}:raqo'r_ll The solid is

drief OD3@YaruuB t@afferd 0.2 g @mepd,) obtheWesised pradyct. ESB4MS 278

VS D 3.24-2.68 (m 6H), 1.37 (s, 911), 1.30 (t, 3H
Jﬁ7 5 Hz). 00 HGS, NHN O .1/ CH1313 0CH3

{14’35 aration of {1-[1-(4-eth Ithlazol 2- 1 -2-(4-nitrophenyl)ethylcarbamoyl]-2-
F:p t hyl t hi a{zo[ « ]?, 2_y() - (sul fogm r¥o)phgnypet hy]

phemlb@wﬁml?ap@p agd t@ﬁghm e&tﬂy(l‘i) nBe hydlutien Q%HS:)-(ale@thMthlazol -2-yl)-
_|
2 oStk e b 2% 35 O (Gl 0

butcﬂ;dy'):arb?n)g%n&o%9ﬁ{ﬁhyl§ﬂoia)omc2acﬁ@((QZﬁﬁg,(UBZS%OI)%naa (s,

3 S

hydroI;chbenzomaZ(()le (HOBt} (0.127 g, 0.828 mmol) in DMF (10 mL) at 0 °C, is added 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.159 g, 0.828 mmol) followed by

diisopropylamine (0.204 g, 1.58 mmol). The mixture is stirred at 0 °C for 30 minutes then

at room temperature overnight. The reaction mixture is diluted with water and extracted
with EtOAc. The combined organic phase is washed with 1 N aqueous HCI, 5 % aqueous
NaHCOs;, water and brine, and dried over Na,SO,. The solvent is removed in vacuo to
afford 0.345 g of the desired product which is used without further purification. LC/MS
ESI+ 525 (M+1).

Preparation of 4-{(S)-2-[(S)-2~(tert-butoxycarbonylamino)-3-phenylpropan-amido]-
2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic acid (5): {1-[1-(4-ethylthiazol-2-y1)-2-(4-
nitrophenyl)ethylcarbamoyl}-2-phenylethyl} carbamic acid fert-butyl ester, 4, (0.345 g) is
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added and the
mixture is stirred under a hydrogen atmosphere 2 hours. The reaction mixture is filtered
through a bed of CELITE™ and the solvent is removed under reduced pressure. The crude
product is dissolved in pyridine (12 mL) and treated with SOs-pyridine (0.314 g). The
reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH;OH

(50 mL) is added. The mixture is then concentrated and the resulting residue is purified by

20




{141- (5- Phenyl t hi azol -2-y1)-(S)-2-(4-sul foam nophenype
t hyl car banoyl] - (S)-2- phenyl et hyl }nmet hyl carbam c acid
tert-butyl ester: IHNI\/R (300 MHz, MeOHd4) 8 8.20°
20(d, J= 8.1 Hz, 796799(m 211), 7.48-7.52

revé]\{% p&is&: W@cﬁg@%‘t@a@i@% Z%i5 EI?? tl{eaesﬂé@ %rgdgc%g tt(e‘rjnmmﬁomum
saltZH) (CBSCBB) (SdﬁSO-ﬁf/Zf(ﬁz ZOHD@ $1-8.4H(d, 1H)/=62. I&@ 43d (s, J§I) 3.34-
on

2 73@%@@, G XTE Godt V5P Havel 49 6 BHY. 1995 Tl 3 Bt es
s ¥ b érﬁﬁ# Qgﬁlggﬂﬁs% thd el gﬂl:lgsure c?mgé Bt ﬁoﬁtédsasalhe free acid.

unsubsti tut lazol-4-yl unit and
5 A poaHdirhitink ekagplexdtis pocedurRisatederitieddwckin helow in Example 4.

st ereo hem stry at Rl _are further described in Ta
| Thefaliewing 3§ now iRt Bg SxHRBISTIL AIPLURS) e“&@???f}?se‘g’?’“hm the

ﬁrsf%iﬁ?%@%?gﬁ%g%ﬁp ofqthHJre(s@t - Mte, 28 2-ethyl thiazol -4-yl

SM
o D N
N4
8. HM (0]

HO N Q CH
§ @ A
CH;,

4-{(S)-2-[(R)-2~(tert-butoxycarbonylamino)-3-phenylpropanamido]-2-(4-
10  ethylthiazol-2-yl)ethyl} phenylsulfamic acid: H (CD;0D ): § 7.22-7.02 (m, 10H), 5.39 (s,
1H), 4.34 (s, 1H), 3.24-2.68 (m, 6H), 1.37 (s, 9H), 1.30 (t, 3H, J=7.5 Hz).

{1-[1-(5-Ethylthiazol-2-y1)-(S)-2-(4-sulfoaminophenyl)ethylcarbamoyl]-(S)-2-
phenylethyl }methyl carbamic acid zert-butyl ester: 'H NMR (300 MHz, MeOH-d4) 5 8.36
15 (d,J=8.1 Hz, 1H), 7.04-7.22 (m, 9H), 5.45 (s, 1H), 3.01-3.26 (m, 2H), 2.60-2.88 (m, 4H),

2.33 (s, 3H), 1.30 (s, 9H).
<
Q0 TN
% m o
HO™ N
H \C/ Cl,
\ﬁcu3

o CH;

{1-[1-(5-Phenylthiazol-2-y1)-(S)-2-(4-sulfoaminophenyl)ethylcarbamoyl]-(S)-2-
phenylethyl}methyl carbamic acid rert-butyl ester: 'H NMR (300 MHz, MeOH-d,) 8 8.20
20 (d,J=8.1Hz, 1H), 7.96-7.99 (m, 2H), 7.48-7.52 {m, 3H), 7.00-7.23(m, 7H), 6.89 (s, 1H),
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29 2-propylthiazol-4-y1 (S)-benzyl 30
2-1so-propylthiazol-4-y1 (S)-benzyl 31
2-cycl opropyl thi azol -4-y1 (S)- benzyl 32
2-butyl thiazol -4-yl1 (S)-benzyl
eyt LR Ay n
szg(@,{l %ﬁg%l Hj,@‘é‘% 3 %fﬁ%ﬂgé@()b 33§65(m 2H), 3.34 (dd, J=13.2 and
842—12(,2}12,282(dd£]f&dr3®m{a1)/84ﬂz;ﬁ£)}|1 348-()3,19}{)3) benzyl 36

3, 3-t |quororo I azol -
e seconé aspect of ategglyy P Oih tile present d1sclosure relates to compounds

\\ /2
w‘} /% CH3

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

having the formula:

and R' and the stereochemistry at R' are further described in Table IL

TABLE 11

Ne. R R'

26 thiazol-4-yl (S)-benzyl
27 2-methylthiazol-4-yl {S)-benzyl
28 2-ethylthiazol-4-yl (S)-benzyl
29 2-propylthiazol-4-yl (S)-benzyl
30 2-iso-propylthiazol-4-yl (S)-benzyl
31 2-cyclopropylthiazol-4-yl (S)-benzyl
32 2-butylthiazol-4-yl (3)-benzyl
33 2-tert-butylthiazol-4-yl (S)-benzyl
34 2-cyclohexylthiazol-4-yl (S)-benzyl
35 2~(2,2,2-trifluoroethyl)thiazol-4-yl (S)-benzyl
36 2-(3,3,3-trifluoropropyl)thiazol-4-yl (S)-benzyl
37 2-(2,2-difluorocyclopropyl)thiazol-4-yl (S)-benzyl
38 2-phenylthiazol-4-yl (S)-benzyl
39 2-(4-chlorophenyl)thiazol-4-yl (S)-benzyl
40 2-(3,4-dimethylphenyl)thiazol-4-yl (S)-benzyl
41 2-(thiophene-2-yl)thiazol-4-yi (S)-benzyl
42 2~(thiophene-3-yl)thiazol-4-yl (S)-benzyl
43 2-(3-chlorothiophene-2-yl)thiazol-4-yl (S)-benzyl
44 2-(3-methylthiophene-2-yl)thiazol-4-yl (S)-benzyl
45 2-(2-methylthiazol-4-yi)thiazol-4-yl (S)-benzyl
46 2-(furan-2-yl)thiazol-4-yl (8)-benzyl
47 2-(pyrazin-2-yl)thiazol-4-yl (S)-benzyl
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(5)-benzyl 37 2-(2,2-difluorocycl opropyl)thiazol-4-yl
(S)-benzyl 38 2-phenylthiazol-4-yl (5)-benzyl 39

2- (4-chl or ophenypt hi azol - 4-y1 (S)-benzyl 40

2- (3, 4-di net hyl phenyl )t hi azol -4-y1 (S)-benzyl 41

2-(thi %Eene 2-yl)thiazol -4pyl (S)-benzyl 42 R!
2- (t hi ophene-3-yl)thiazol -4-y1 (S)-benzyl 43
2

-(3-c htlSor ot hi dp[{@aretBylymitritdias ol jliaydl-4-%l) - benz{d)-bédzyl
49 2-(4-chlorobenzenesulfonylmethyl)thiazol-4-yl  (S)-benzyl
50 2-(tert-butylsulfonylmethyl)thiazol-4-yl (S)-benzyl

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

5 Scheme 11

@f\rl W

Hs XCHs

HyC CHs He CHh

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

10
XCHs Hi
6 7
Reagents and conditions: (b) 48% HBr, THF; 0 °C, 1.5 hr.
S
; Pl
HN O
O,N HN\]/O —  » ON j\ CH;,
0 CH N o)v CH;
3 H CH;
15
7 8
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2- (3-net hyl t hi ophene-2-yl)thiazol-4-yl (5)-benzyl 45
2-(2-nmet hyl thiazol -4-yl)thiazol -4-y1 (5)-benzyl 46
2-(furan-2-yl)thiazol -4- yl (S)-benzyl 47

2- (pyra2|n 2-yl)thiazol-4-yl (S)-benzyl No. R Ri 48
2-(2-

2-(4-c

(8)-

bl an Bl Ol o Rk RS RE 2 i

benzyl 50 Qr)BcﬁtphebHuBtsmtﬁmanhyimhl azol - 4- yl

S UEEN RaW

O 0
N4
HN._ O — 8. HN._ O
O,N O CH; HO” "N O CH,
H CH3 H CH3
8 9

Reagents and conditions: (d) (i) Ha:Pd/C, MeOH; (ii) SOs-pyridine, NH,OH; rt, 12hr.

EXAMPLE 2
4~{(85)-2~(8)-2~(tert-Butoxycarbonylamino)-3-phenylpropanamido-2-(2-phenylthiazol-4-
yl)ethyl}phenylsulfamic acid (9)

Preparation of (S)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamic acid fert-butyl
ester (6): To a 0 °C solution of 2-(S)-tert-butoxycarbonylamino-3-(4-nitrophenyl)-propionic
acid (1.20 g, 4.0 mmol) in THF (20 mL) is added dropwise triethylamine (0.61 mL, 4.4
mmol) followed by iso-butyl chloroformate (0.57 mL, 4.4 mmol). The reaction mixture is
stirred at 0 °C for 20 minutes and filtered. The filtrate is treated with an ether solution of
diazomethane (~16 mmol) at 0 °C. The reaction mixture is stirred at room temperature for 3
hours then concentrated in vacuo. The resulting residue is dissolved in EtOAc and washed
successively with water and brine, dried (Na;SO,), filtered and concentrated. The residue is
purified over silica (hexane/EtOAc 2:1) to afford 1.1 g (82% yield) of the desired product as
a slightly yellow solid. 'H NMR (300 MHz, CDCl;) & 8.16 (d, J= 8.7 Hz, 2H), 7.39 (d, /=
8.7 Hz, 2H), 5.39 (s, 1H), 5.16 (d, /= 6.3 Hz, 1H), 4.49 (s, 1H), 3.25 (dd, /= 13.8 and 6.6,
1H), 3.06 (dd, J= 13.5 and 6.9 Hz, 1H), 1.41 (s, 9H).

Preparation of {S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-ylcarbamate
(7): To a 0 °C solution of (S)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamic acid zert-
butyl ester, 6, (0.350 g, 1.04 mmol) in THF (5 mL) is added dropwise 48% aq. HBr (0.14
mL, 1.25 mmol). The reaction mixture is stirred at 0 °C for 1.5 hours then the reaction is
quenched at 0 °C with sat. Na,CO;. The mixture is extracted with EtOAc (3x 25 mL) and
the combined organic extracts are washed with brine, dried (Na,SO,), filtered and
concentrated to obtain 0.400 g of the product which is used in the next step without further

24
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(S)-benzyl The conpounds enconpassed within the
second aspect of Category | of the present disclosure
can be prepared by the procedure outlined in Schene I
and described in Exanple 2 herein below. 5Schene ||

PRI R RO LR AU S T - 4

2HMB.06d, J = BT TRe IR S @nd cﬁommzm@m O4(0)2H0BY6DRs, 911,
ents _anda _condi ti on
(c) Prqpafaﬁpa T Wfﬁ?ﬁtale@ grvéwnls@nylzlhqz ph(epyl;luazoze-z;-

S8 B E by O ARRRREQEBigiamic

(0. NHFHUgXD.85 mmol)'Zdnd (8)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3- oxobutan-Z-
ylcarbamate, 7, (0.300 g, 0.77 mmol) in CH3CN (4 mL) is refluxed 2 hours. The reaction

mixture is cooled to room temperature and diethyl ether is added to precipitate the
intermediate 2-(nitrophenyl)-(S5)-1-(4-phenylthiazol-2-yl)ethylamine which is isolated by
filtration as the hydrobromide salt. The hydrobromide salt is dissolved in DMF (3 mL)
together with diisoproylethylamine (0.42 mL, 2.31 mmol), 1-hydroxybenzotriazole (0.118
g, 0.79 mmol) and (S)-(2-tert-butoxycarbonylamino)-3-phenylpropionic acid (0.212 g, 0.80
mmol). The mixture is stirred at 0 °C for 30 minutes then at room temperature overnight.
The reaction mixture is diluted with water and extracted with EtOAc. The combined
organic phase is washed with 1 N aqueous HCl, 5 % aqueous NaHCOs;, water and brine, and
dried over Na,SO4. The solvent is removed in vacuo to afford 0.395 g (90 % vield) of the
desired product which is used without further purification. LC/MS EST+ 573 (M+1).

Preparation of 4-{(5)-2-(S)-2-(tert-butoxycarbonylamino)-3-phenylpropane-amido-
2-(2-phenylthiazole-4-yl) } phenylsulfamic acid (9): fert-butyl (S)-1-(S)-2-(4-nitrophenyl)-1-
(2-phenylthiazole-4-yl)ethylamino-1-0xo-3-phenylpropan-2-ylcarbamate, 8, (0.360 g) is
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added and the
mixture is stirred under a hydrogen atmosphere 12 hours. The reaction mixture is filtered
through a bed of CELITE™ and the solvent is removed under reduced pressure. The crude
product is dissolved in pyridine (12 mL) and treated with SO;-pyridine (0.296 g). The
reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH,OH
{10 mL) is added. The mixture is then concentrated and the resulting residue is purified by
reverse phase chromatography to afford 0.050 g of the desired product as the ammonium
salt. "H NMR (300 MHz, MeOH-d,) § 8.20 (d, J = 8.1 Hz, 1H), 7.96-7.99 (m, 2H), 7.48-
7.52 (m, 3H), 7.00-7.23(m, 7H), 6.89 (s, 1H), 5.28 (q, J= 7.5 Hz, 1H), 4.33 (t, /= 6.6 Hz,
1H), 3.09-3.26 (m, 2H), 3.34 (dd, /= 13.2 and 8.4 Hz, 1H), 2.82 (dd, /= 13.2 and 8.4 Hz,
1H), 1.38 (s, 9H).

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

the formula:
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EXAVMPLE 2

4-{(5)-2-(S)-2-(tert-Butoxycarbonyl am no) - 3- phenyl prop
anai ni do- 2- ( 2- phenyl t hi azol -4- yl)ethyl | phenyl sul fam c
acid (9) 10Preparation of

(S){3-di azo-1-(4-nitrobgnzyl) - 2z 0xo- propyThcar bam c
acid tert-butyl estgr Toja R'C gol ution of
2-(S)-tert-but ox;&ﬁr ba am nR- 3-44- it r/m?enyl) - pr opi
onic acid (1.2@6%, &0 ol ¥ i N THRY (20" nl) is added

dropw se triethylamane (0.61 no 4.}'11 nmol ) fol |l owed by

i so-butyl .c r.of or mat e o 4. 4 ) .. The
SR 1 p i 8 R b e i - s S b i g cxgppples of R
and R dn@rikélsterbbehemibtty AR dré filrtlepli@drivéd ih Tablegiher
solution of 15 di azonethane (-16 mmol) at 0 C. The
reaction mixture is stirrB4BEEHbom tenperature for 3
hour s en concentrated i ngvacuo. The resulti ng gt
residue is dissolved in EtE‘Ac and washed successively
with watler and brine, dhiaesl-I-}a2S04), filter e@)-boakyl
concentrated. The residye _js purified over siljca

(he_xanéPEt OAc 2:1) t%mﬁflﬁ'gh’ézﬁl.'%:y]g (82% yi el A5)-benavhe
desi redzproduct as a4-%ﬂ‘ll\]:)g§l.§dz$1-¥%h| ow solid. I g@ﬂ(ﬁoo

MHz, 13) 38.16 (d, 7/, 2H), 7.39 (d. .
208.7 B#, 2H), 5.39 4propyihipzd-2d (d, J= 6.3 (S-beridy],

4. 49 1H), 3.25 (dd, J=.13.8 and 6.6, 1H), 3.06
(dd, 83513% and 6.45“@1??%’ ,azgl_-f[g( (s, 9H).H) (STbenzyl

Prepar ggi on of (S)4L@dbplepimliazol-2-y1 -benzyl
4-brono-1-(4-nitr ophgﬂy%) Eg o?(ngut%n- 2-yl car b(ésv)rmfne?y
(7): Té87a 0 C sol uti érbutyflthiazol-2-yl (S)-benzyl

(S)43-diazo-1-(4-nifro zy,l) - 2-,0x0- propyll-c am
aci d tgﬁ-butyl est e%ferg,gu %‘%@%’2@%& 1. 04 ol )@Ee%?:
(5 ni) sps added dr apyiiohexyl@¥zam2-yHBr (0. 14 23)Bknzyl
1.25 mmol ). The reaction mxture is stirred at 0 C for

1.5 hofiPs’ t hen +hd22dH8ppsthybttieroetidd at 0EShbenzyl
t. ca. T ] ' ith Et

3? mg\%gnd t heq(': 3?‘6?%?&'%533 ggﬁﬁi&]@)%ife%¥ws are -gﬁl&ezgi(

wi th bekne, ddi@e-diNadScMlopropylithiaeel-Apd cono@hbemdybd

to obtain 0.400 g of the product which is used in the

next sPép wit hout-(mgthorepethyDipazel-tivtati on. 1EHRRAZYL
300 , 1 s 20, = . A o /A
I N L R i P L B
6.3 Hz651H), 4.04 @S-digblyjthiazdi2-g5, 9H). PreShberzybn
f tert-butyl .

(S)- 1. B8) - 2. ( 4- ni +PSHRAAFERIRIS Bivd ny 1 1 i oz dkbEE
yfl ethgham no- 1- oxarghepbRRMIGI0PaN- 2-yl car bem?a.bgnz(yﬁ) ;
A m xture of thiobenzam de 5(0.117 g, 0.85 nmol) and
(S)-tebB-butyl 44tf-ehipraphenybphiazolphihy 1) - 3- oxXSbbenayl 2-

yl carb te, 7,, (0, 300 4 1D ibn CH3 .
isr efﬁ xed 2 h46{?r‘§'.§“‘1‘ﬁg5’1¥’€%{‘é’z)uﬂu Zoh’?i(’flur e i ngﬁ,-ﬁpggi to
room t ggper at ur e4aﬂahﬁl.gbmﬂy1tﬁiahgtz-ys added t(®)-benzyl
precipitate the internedi ate

2- (ni t 7bpheny1) - ¢-{Ehiophepa-2nvlEhigreli-slz ol - 2- ypdShenay ne
whi ch ks isol at ' ' he hyd ]
ol The hydronriopebepaRaB T IV ORRRES

10 tog@sher wi4(5-chlorsthipophghelhyjtrmiore-¢10. 42 niS)-behzzl
mmol ), _1-hydroxybenzotriazole (0.118 g, .0.79 mpl) ?nd
(S)- (27¢ert - Beft y@ar%mlam%ﬂwg’nw pr ofSbREIEZY
acid (6:212 g, -ﬁ’zﬂigr‘d} X3 WHe 1 S Stidet 0
C for 2‘6 mi nut4é5§)6’t$&gn t Urbg;(gir%ﬁctﬂg#%iedr#ézfy&re oveS?nt :
The reaction mxture is diluted with water and
extracted with Et 0OAc. The conbi ned organi c phase is
washed with 1 N aqueous HCl, 5 % aqueous NaHCO3, water
and brine, and 15 dried over?®Na2SO4. The sol vent is
renmoved in vacuo to afford 0.395 g (90% vyield) of the
desi red product which is used w thout further
purification. LC/MS ESI+ 573 (M+1). Preparation
of
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20 dissolved in MeOH (4 nL). A catalytic anount of
Pd/C (10% wWw) is added and the m xture is stirred
under a hydrogen atnosphere 12 hours. The reaction
m'xture is filtered through a bed of CELI TETm and t he
sol ﬂléol%lﬁggﬂ eﬁég&ﬁrwlﬁﬁlg effjrstpzfs é@t%‘@iateg I@Bpﬂl% present
pr oduct I SSO In pyrl reat ed
diselbsure Sﬂsbmynepatmh by (1t 1#0Gdyie ouﬂmedlaécchemﬂ 1l snd déscribetl in
at r erature for 5 mnutes after which a 7%
EX@BPlﬁgi gglﬂ}” 140H 25 (10 nlL) is added. The mixture
is then concentrated and the resulting residue is
purified by reverse phase chromatography to afford
0.050 g of the desired pr&deaee HE t he ammoni um salt.

11-1 NWR (300 MeOH d4 5 8.20 (d, J= 8.1 Hz,_{H),
796799(m SH)N-7/48- 7.52 (m 3H), 7. .

7H) , M\ 5.28 (q, J= 7.5 Hz,

3. 09- 3. 26 (m_2H), 3.3

02082é d, J = 13.

Thej % rst aspect®

- }qolsl‘ubejtrel{ﬁt es to conpounds h

formula: whereiH R is @substituted or 5

t hi azol - 2-y it and non-limting exanples

Rl and the eochem stry at Rl are furthe

in Table I'TTABLE Il No. R R 51 thiazol -

(S)-benzyl 52 4-nethylthiazol-2-yl (S)-benzyl

4-ethyl thi awl-2Z2-y1 (S)-benzyl 54 4-propylthiazol-2-yl
(S) - benzyl Reagents and conditions: (a)(i} 4M HCI, dioxane; 11,1 hr;

(ii) methyl chloroformate, pyridine, CHCl;, 0°C to rt, 48 hr.

S/V SM
N 0\\//0 N
HN._ O > _So HN. _O
O,N 0 HO” TN 0

A
H

i
\
o
ZH

O N O

10 11
Reagents and conditions: (b) (i) H,:Pd/C, MeOH,; (ii) SO;-pyridine, NH4OH; rt, 4 hr.

EXAMPLE 3
4-{(S)-2-(4-Ethylthiazol-2-yI)-2-[(S)-2-(methoxycarbonylamino)-3-
phenylpropanamido]ethyl}phenylsulfamie acid (11)
Preparation of methyl-(S)-1-[(S)-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl-
amino]-1-oxo-3-phenylpropan-2-ylcarbamate (10): tert-butyl (S)-1-[(S)-1-(4-ethylthiazol-2-

y1)-2-(4-nitrophenyl)ethylamino]-1-0xo-3-phenylpropan-2-ylcarbamate, 8, (0.460 mg, 0.881

mmol} is dissolved in a solution of 4M hydrogen chloride in 1,4-dioxane (4 mL). The

reaction mixture is stirred 1 hour, and the solvent is removed under reduced pressure. The
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55 4-iso-propylthiazol-2-y1 (S)-benzyl 56
4-cycl opropyl thiazol -2-y1 (S)-benzyl 57
4- butyl t hiazol -2-y1 (S)-benzyl 58

4-tert- butyl thiazol -2-y1 (9S)- benzyl 59

resiiige 8 S i HRIEh O PAB OO pYnding €] mid s ides; The
tenfhérnde ls%ootédl th e LRD LRV Lhidt A8t ((/d83 g, 0.881 mmol) is added

dropwise. The reaction mixture is allowed to warm to room temperature and stirred for 2
days. Water is added, the solution stirred for 15 minutes and then extracted several times
with CHCl;. The combined organic layers are washed with 1N HCI, §% NaHCOQ;, and
brine, dried over Na;SOy, and filtered. The solvent is removed irn vacuo to afford 0.297 g of
the desired product.

Preparation of 4-{(5)-2-(4-ethylthiazol-2-yl)-2-{(S)-2-(methoxycarbonylamino)-3-
phenylpropanamido]ethyl }phenylsulfamic acid (11): Methyl-(S)-1-[(S)-1-(4-ethyl-thiazol-
2-yl)-2-(4-nitrophenyl)ethyl-amino]-1-oxo-3-phenylpropan-2-ylcarbamate, 10, (0.297 g) is
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added and the
mixture is stirred under a hydrogen atmosphere 4 hours. The reaction mixture is filtered
through a bed of CELITE™ and the solvent is removed under reduced pressure. The crude
product is dissolved in pyridine (12 mL) and treated with SOs-pyridine (0.196 g). The
reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH;OH
(25 mL) is added. The mixture is then concentrated and the resulting residue is purified by
reverse phase chromatography silica to afford 0. 172 g of the desired product as the
ammonium salt. "H(CD;OD ): § 7.26-7.00 (m, 10H), 5.39 (t, 1H, J= 5.7 Hz), 4.38 (t, 1H,
J=5.7 Hz), 3.62 (s, 3H), 3.34-2.75 {m, 6H), 1.30 (t, 3H, /=7.5 Hz).

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

present disclosure.

s’%
=N
AP
’S\N HN.

0
i X
CH.
g 0/ 3

4-{(5)-2-[(S)-2-{Methoxycarbonylamino)-3-phenylpropanamido]-2-(thiazol-2-
yDethyl}phenylsulfamic acid: gt (CD;0D): 6 7.78-7.75 (m, 1H), 7.51-7.47 (m, 1H), 7.30-
7.02 (m, 9H), 5.49-5.43 (m, 1H), 4.39 (t, 1H, J=8.1 Hz), 3.56 (s, 3H), 3.51-2.71 (m, 4H).
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(S)-benzyl 62 4-(2,2-difluorocycl opropyflthiazol-2-yl
(S)-benzyl 63 4-(nethoxynethyl)thiazol-2-yl (S)-benzyl
64 4-(carboxylic acid ethyl ester)thiazol-2-yl
(S)-benzyl 65 4,5-dinethylthiazol-2-yl1 (S)-benzyl 66
4- et hyl - 5-et hyl t hi azol -2-y1 (Sy-Qenzyl 67
4- phenyl t hi azol -2-y1 (S)-henzyl 16
4- (4-chl or ophenyf | t hioggol yl (Sﬁl- benzyl 69

S HN (o)

L

HO N

Q
H
CH
E)kox 3

4-{(8)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-2-(4-
methylthiazol-2-yl)ethyl } phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): & 8.52-8.49
(m, 1H), 7.20-6.99 (m, 10H), 5.37 (bs, 1H), 4.36 (bs, 1H), 3.62-3.48 (m, 3H), 3.32-3.22 (m,
5 1H), 3.11-3.01 (m, 2H), 2.80-2.72 (m, 1H), 2.42 (s, 3H).

N
o 0 N
A HN. .0
HO™ ‘H o]

E)I\O/CHJ

4-{(8)-2-[(S)-2-(methoxycarbonylamino)-3-phenylpropanamido]-2-(4-propylthiazol-
2-yl)ethyl}phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): § 8.51-8.49 (m, 1H), 7.22-

6.99 (m, 10H), 5.39 (t, J/=6.0 Hz, 1H), 4.38 (dd, /~=14.4, 9.0 Hz, 1H), 3.62 (s, 2H), 3.59-3.48

10 (m, 1H), 3.27 (dd, J=13.5, 6.3 Hz, 1H), 3.12-3.02 (m,2H), 2.81-2.71 (m, 3H), 1.81-1.68 (m,

2H), 0.985 (t, /7.5 Hz, 3H).
Sw
0 0 oN
/\\S/{, mllo
HO'

¢}
EkO/CHs

jesi4

4-{(8)-2-(4-tert-Butylthiazol-2-yl)-2-[(S)-2-(methoxycarbonylamino)-3-
phenylpropanamido]ethyl} phenylsulfamic acid: '"H NMR (300 MHz, CD;0D): § 7.23-7.19
15 (m, 5H), 7.10-6.98 (m, 5H), 5.42-5.38 (m, 1H), 4.37 (dd, J=8.4, 5.4 Hz, 1H), 3.61 (s, 2H),
3.48 (bs, 1H), 3.32-3.25 (m, 1H), 3.13-3.07 (m, 2H), 2.77 (dd, /~=13.5, 9.3 Hz, 1H), 1.36 (s,
9H).
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S)-benzyl 4-(3, 4-di net hyl phenyfl thiazol -2-y1 70
- met hyl - 5- phenyl t hi azol -2-y1 (S)-benzyl 71

t hi ophene-2-yQ hi azol -2-y1 (S)-benzyl 72

t hi ophene- 3-yl)thiazol-2-y1 (S)-benzyl 73

5-chl or ot hi ophene-2-yQ hi azol-2-yl (S)-benzyl 74

-di hydro-4H-cycl opental[ d] t hi azet=2-y1 (S)-benzyl 75

, 5,6, 7-tetrahydr obeqzo[ i gZzol™ 2-y1 (S)-benzyl

8. HN._ O
N o]

HO'
CH
N J‘k()/ 3

4-{(5)-2-(4-Cyclopropylthiazol-2-y1)-2-[(S)-2-(methox ycarbonylamino)-3-
phenylpropanamido]ethyl} phenylsulfamic acid: 'H (CD30OD): & 7.13-6.91 (m, 10H), 6.81
(s, 1H), 5.23 (t, 1H, /~7.8 Hz), 4.24 (t, 1H, J=8.4 Hz), 3.50 (s, 3H), 3.12-2.66 (m, 4H), 1.94
(t, 1H, J=5.1 Hz), 0.84-0.73 (m, 4H).

4-{(S)-2-(4-Cyclohexylthiazol-2-y1})-2-[(S)-2-(methoxycarbonylamino)-3-phenyi-
propanamido]ethyl} phenylsulfamic acid: "H NMR (300 MHz, CD;OD): & 7.21-6.97 (m,
10H), 5.45-5.25 (m, 1H), 5.42-5.36 (m, 1H), 5.10-5.02 (m, 1H), 4.03-4.35 (m, 1H), 3.63 (s,
2H), 3.60-3.49 {m,1H), 3.12-3.06 (m, 1H), 2.95(dd, J=14.1, 9.9 Hz, 1H), 2.82-2.72 (m, 2H),
2.07-1.77 (m, 3H), 1.56-1.31 (m, 10H).
-
=N

ar
Ho” SN HN. _O

N 0
CH.
N )I\O/ 3

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

Category Il of the present disclosure can be prepared
by the procedure outlined in Schene |1l and descri bed
in Exanpl e 3 herein bel ow. 810 Reagents and
conditions: (a)(i) 4M HC1, dioxane; rt,1 hr; (ii)

nmet hyl chl orof ormate, pyridine, s 13, 0OCto rt, 48

hr . 1011 Reagents and Nt :N(b) (i) H2:Pd/C,
MeOH, (ii) SO03-pyriditpe, rt, 4 hr. 15EXAMPLE 3
4-1(S) - 2- (4 EthylthméiQ{- Zyl)- { S) - 24met hoxycar bony
| arni no) - 3- phenyl propanam doi phenyl suffamc
acid (11) Preparati on of H

methyl -(S)-1-[(S)-1-(4-ethylt zol -2-y1)-2-(4-nitroph
enyf | et hyl am no] - 1- oxo- 3- phen ropan- 2- ylcarbanate

O RS APt TS oo
Phéﬁbfflﬁfo%ﬂﬁﬁﬁo e%%\}&eg'ﬁ@u]@nmg(;% :EHHNMH &3‘0@ I\@Hﬁ S@ij(ﬁd) i58.45 (d,

a sol ution o rogen chloride in 4- di oxane (4
J= rﬂ_y Hehg), 86t 7. %Gm KBS 1i (bs,3H),r4- BH(bs, HEUB.626b (the3H), 3.28-

2 3BT LE e Tk 1 SLaD VB Th OHCLS (3 nl) and

pyridine (1 nmL) is added. The tetrperature is cooled to
0C and net hyl chl orof or mate (Q. ?Ekﬁkpo 881 minol) is
added dropw se. The R reis allowed to
warmto roomtenperat’ury af red for 2 days. Water
is added, the solution stirredgeof °#i nutes and then
extracted several tinmes 5 wth) CHC13. The conbi ned
organi c layers are washed wt N HCl, 5% NaHCCO3, and
brine dried over Na2SO»4, an Itered. The solvent is

pr o] \L:{i‘?) i f(S‘f QC@?‘%‘I‘ p@{“fb 915’?“1?0%7 -lghe%’lptr&%ngﬁf’doﬁﬁgﬁ-(z 2,2-

trifftrotd iyl 1ez-5m]éthﬁl ARttt 2&id:( Bl NMR mm&can@om) 8 7.40
yl am no) - 3- phenyl prop anan1do%eth I% 3‘lsrl%/llsulfa

(d, det Hl. (H_!i) THME I T. 1% &, 3HY, (76h2- 0@411159 Hddzbt 8.416.1 Hz, 1H),

R sl i s T A RS vt e S

1HR12).82- Amqltnallml c anount of Pd/C (10% w w) is added and
the m xture is stirred under a hydrogen atnosphere 4
hours. The reaction m xture |s '¥B%3g39 t hrough a bed

of CELI TErm and t he §in r eéhovedfunder reduced
pressure. The crudql, HN. O
H ﬁJ'I\O/CHB»

4-{{S)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido)-2-[4-(3,3,3-
trifluoropropyl)thiazol-2-yl]ethyl} phenylsulfamic acid: 'H NMR (300 MHz, CD;0D):
15  §7.23-7.03 (m, 10H), 5.46-5.34 (m, 1H), 4.54-4.44 (m, 1H), 3.63 (s, 2H), 3.62-3.35 (m,
1H), 3.34-3.24 (m,1H), 3.17-2.99 (m, 4H), 2.82-2.74 (m, 1H), 2.69-2.56 (m, 2H).
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product is dissolved in pyridine (12 nL) and treated
with S03-pyridine (0.196 g). The 15 reaction is
stirred at roomtenperature for 5 minutes after which
a 7% solution of NHMOH (25 nlL) is added. The m xture
is then concentrated and the re§u€ting residue is
purified by reverse phase chrong hy silica to
afford 0. 172 g of thgodg priodugtras the ammoni um
salt. IH(CD3OD ): 8yf3]6- ©40H), 5.39 (t, 1H,
./.=5.7 Hz), 4.38 (t, F1H, " J=5, t&),a§ 62 (s, 3H
3.34-2.75 (m 6H), 1.30 (t, 3H, J¥7%5 Hz). 20The
following are non-limting e |l es of the first
aspect of Category Il of the sent di scl osure.

4- {4-H 22-[4@@2—@&&&6&}@1@&@%&@-@?]?& [as*)pj:@ﬁath&mmeﬁ\ﬂ-

m do] - t hi azol ypet hyl | phenyl su E]am c acid
amingp3bpaylprepagmrdg Rty phenylsulfangg agid4 7H ANYIR(BHO M:Hz; @D30D):

5 7%% %(x@@o(@k%%s 57,11, g%zzﬁﬁ gxh)"i}ﬁgi%b (s, 2, 752352 (m,

lHj, (3@)5 3?-21 (R) t1Dy, 6 MALNOK A 31}!)0!2‘)778%8‘?& -13)pheay |l der@naepm
-2-(4- nethylthlazol 2-yfl phenyl sul f ani ¢

aC|d 1H NVR (300 MHz, CD30D): ¢ 22-8. 49 (m
1H), 7.20-6.99 (m 19!—@) léd, 4.36 (bs, 1H),
362348(m 3H), “EiZ 2 N _o51H), 3.11-3.01 (m
2H), 2.80-2.72 (n1}TH)H 2.42 (s HSTh 00 110N
CH, N o7
4-{(8)-2-[(S)-2-(nmethoxycarbqg
nido]-2-(4-propy|thiazo|2-pr\ yl | phenyl sul fam ¢ aci d:
1H NWR (300 MHz, CD30D): 8 8.51-8.49 (m 1H), 7.22-

6 9c9{(,5l):\2 E(Sj&-(h/l@ﬂ%&ﬂ%bonﬁ?;@oﬂ-ph&ﬂﬁ profandthidsiR-[4-(methoxy-
metilbﬁb)ﬂnagolz?? yé]@ﬂlyi}thlsﬂfamlga@é §

%MRIﬁQ@@'I?@@QsEﬂD)]—ﬁ 8.55 (4,
Jmsf_%ﬁ%ﬁ Y 4308, 131 728785 ¢, 880 541 &) 18042856 By, 43585, 11),

3.63(d, 08),3259-3.46 €t 1BYBYA 1 (3) 3P B:28-32) (. U[B) 3.23300) (D A2.80-
r bonf/l am no) - 3- phenyl propanam do] et hyl } phenyl sul fam ¢

2.7angtHh H NVR (300 MHz, CD30D): 8 7.23-7.19 15 (m 5H),
7.10-6.98 (m 5H), 542538( 1Hp, 4.37 (dd, J=8.4,

5.4 Hz, 1H), 3.61 (s, 2H), 3.4 1H), 3.32-3.25
(m 1H), 3.13-3.07 @ N (d87%%=13.5, 9.3 Hz,
1H), 1.36 (s, 9H). o5y HN. -0
H
EJKO/CHG

4-{(S)-2-(4-(Ethoxycarbonyl)thiazol-2-yl)-2-[(S)-2-(methox ycarbonylamino)-3-
phenylpropanamido]ethyl} phenylsulfamic acid: "H NMR (300 MHz, CD;0D): & 8.25 (s,
1H), 7.20-7.07 (m, 10H), 5.40 (dd, /=7.5 Hz, 1H), 4.45-4.36 (m, 3H), 3.63 (s, 2H), 3.60-
3.51 {m, 1H), 3.34-3.27 (m, 1H), 3.17-3.00 (m, 2H), 2.79 (dd, J=13.5, 8.4 Hz, 1H), 1.42(t,
J=7.5 Hz, 3H).
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4-{(8)-2-(4-Cycl opropylthiazol-2-y1)-2-[(S)-2-(nethoxy

car bonyl am no) - 3-

phenyl propanani do] et hyl | phenyl sul fam ¢ acid: 1H

(CD30D): 8 7.13-6.91 (m 10H), 6.81 (s, 1H), 5.23

(t, 1H, J=7.8 Hz), 4.24 (t, 1H, J=8.4 Hz), 3.50 (s,

3H), 3.12-2.66 (m 4H), 1.94 5(t, J=5.1 Hz),

0.84-0.73 (m 4H).

4-{(S)-2-(4-Cycl ohexyl t hi azol - 2

ar bonyl am no) - 3- phenyl Br opans '

acid: 'H NWVR (300 MHAS ): 48 7.21-6.97 (m 10H),

5.45-5.25 (m 1H), 59/22§5. 36 m ), 5.10-5.02 (m

1H), 4.03-4.35 (m 1H), 3.63 ( N} B 3. 60-3.49

(m1H), 3.12-3.06 (m 1H), 2.9%5(dd, J=14.1, 9.9 Hz,

1H), 2.82-2.72 (m 2H), 2.07- 7 (m 3H), 1.56-1.31

(m 10H).

4-{ (1S s (A 5- B ' |- 2- -2c](8) -2+ t hoxyc

2 bamyVaH s AIRLN ok AR e bR P2 ¢
hésitliazolkd-MYRH eigulf&RRORNd: "6l BnvAb(300 MBZ/cB,3D%.8.63 (d,
P tﬁ)ﬂ 7.22: .oaﬁﬂglnwg%?, 5.28 (t, R Sy 1H),34.);§ (
J=§4 Hzy 1H).§.9%(s, W), 7.9, @2/758H2H), 34%9.30 @6 3h) 7.18497,10 (m, 10H),

. T T k4L 543 : ore 2 2. 77
5 sadiho s Guel 2 g s S so fu Jafs 82 T p ey
4-{(S)-2-(4-Ethyl-5-nethylthiazol y1l)-2-[(S)-2-(meth
oxycar bonyl am no) - 3-
phenyl - pr opanam do] et hyl | phenyl sul/fam ¢ aci d: 1H NWMR
(300 MHz, CD30D): 5 8.45 (d, s .1 Hz, 1H),
7.36-7.00 (m 9H), 5.033,/(@/11-%“ .3F (bs, 1H),
3.62-3.46 (m 3H), 3.28- 64N 6H), 2.34 (d, .1=
5.4 Hz, 3H), 1.37-1"%0 §m 3H). [00 F3 HN HO, 'S, N0 0

N O/ 3
H

-2-[(5)-2-(net hoxyc
Jet hyl | phenyl sul fam c

4-{(S)-2-(4-Ethyl-5-phenylthiazol-2-yl)-2-[(S)-2-(methoxycarbonylamino)-3-
phenyl-propanamido]ethyl } phenylsulfamic acid: "H NMR (300 MHz, CD;0D): § 7.50-
7.38 (m, 4H), 7.21-7.11 (m,10H), 5.45-5.35 (m, 1H), 5.42-4.37 (m, 1H), 3.63-3.50 (m, 3H),
10 3.34-3.29 (m, 3H), 3.15-3.03 (m, 2H), 2.84-2.74 (m, 3H), 1.31-1.21 (m, 3H).

o o /O/YL\N

W
b HN. O CH;
0
N/lKO/CH3
H

HO

TZ

4-{(:5)-2-[4-(3,4-dimethylphenyl)thiazol-2-y1]-2-[(S)-2-(methoxycarbonylamino)-3-
phenylpropanamidolethyl }phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): & 8.60 (d,
J/=8.1 Hz, 1H), 7.73 (s, 1H), 7.65 (d, J/=8.1 Hz, 1H), 7.57 (s, 1H), 7.21-7.11 (m, 10H), 5.47
15 (d,J=7.2 Hz, 1H), 4.44-4.38 (m, 1H), 3.63 (s, 2H), 3.62-3.51 (m, 1H), 3.40-3.32 (m, 1H),
3.20-3.05 (m, 2H), 2.84-2.77 (m, 1H), 2.35 (s, 3H), 2.32 (s, 3H).
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4-
{(S)-2-1(S)-2-(Met hoxycar bonyl am no) - 3- phenyl pr opanam
do] - 244-( 2, 2, 2-

trifluoroethyl)thiazol-2-yfiet hyl}phenylsulfamc aC| d:
1H NVR (300 MHz, CD30D): 8740(d 11.1 Hz,
7.30-7.15 (m 5H), 7.12-7.00 (6\5@50141 (dd, J—
8.4, 5.1 Hz, 1H), 1:5\)5&; 377352(m
5H), 333323(mi\ J 1500 20(m 2H), 2.97-2.91
(m 1H), 282270(m* 1H)
{(S)-2-[(5)-2-(Methoxycarbon
do) - 244-( 3, 3, 3-
trifluoropropypthiazol -2-yll

agh n@j 3 phenyl pr opanam

hyl } phenyl sul fam ¢ aci d:
1H NVR (300 MHz, CD30D): 1567.23-7.03 (m 10H),
5. 4%{6)94[%6ﬁcmophmﬁnmazod42—ylﬂa2 [($)-2-(BeBBxysrboppamino)-3-

pheﬁ 630%%%@%%@1@%@0 n};lﬁ% 89&&&212,% (C;B) 6 8.65 (d,
sdszgﬁé %Hgé%s@saﬁ nﬂlszg)u?%%é’ %};P‘f @@W'A)lt(m a10) 7.%-¥ 1b1#; bfD), 5.50-

t hox ca bonyl am no) phenyl pr dpaham do] et hyl }

54i>fanW)sél4ﬂa(W66é&ﬁzj 1H),13.60M2, LEDG.64-8.51 GDI0D), 3.49-3.33 (m 1H),
4 m 1 4.41-4.38 (m
32‘1?—0%%'(%“ gg) léﬁ)ﬁ? %J‘?%Hézﬁ% ( 51H)H) 3.35-3. 23 (En
3.04-2.91 (m 2H), 2.78- H, 1.99-1.90
(m 2H). 56&)_@

4-{(5)-2-[(5)-2-(Methdx boy! ani no) - 3- phenyl pr opana
m do] - 244- (et hoxynﬁefsrl\%z M aZ0 Qo)/l]et hyl } phenyl sul f a
mc acid: 1HNVR (300 - Jg _8u55 (d, J=6.6 Hz,
1H), 7.31 (s, 1H), 721705 m HoHj, 5.41 (bs, 1H),
4.53 (s, 2H), 4.37 (bs, 1H), 3.62 (s, 2H), 3.59-3.46
(mlH) 3.41 (s, 3H), 3.28- 2 (m 1H, 3.13-3.00

o4 B2 F P RS xonk kiing )3 phenylprgpangmided 24 1oy
pheR PSR- DONE IR} 1R hyﬁulfanuc acid: 'H (CDsOD): & 7.94-7.92 ﬁ\l 2H, J=7.3 Hz),
765@88{{ pr ospanam do et hyl | phenyl sul fam c aci d:

WMAAS-THBOD) 3 B7 2231(@611 A8 Bh46 (. IZDJ76@HZOM39(H1 1H),
4. 45- 4. 36 3H), 3.63
36‘%&%%5%@83%”38%% (m 1H) KEYPAg (m(mlH),H)

3.17-3.00 (m 2H), 279(dd J=43\5,58.4 Hz, 1H),
142(tJ75H23 M

{(S)-2-[(5)-2-(Met h nyI am no) 3- phenyl pr opanam
do] - 2- (5- phenylt h|Ha20§ Zy | ) | phenyl sul fam c
acid: 1H NWVR (300 MHz, CD30D) gsiﬂ(d J=8.1 Hz,

1H), 7.96 (s, 1H), 759(d gl—lz 2H) , 7.47-7. 36
(m 3H, 7.19-7.10 (m 10H),
4-{(S)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido}-2-[4-(thiophen-2-
yD)thiazol-2-yl]ethyl }phenylsulfamic acid: 'H NMR (300 MHz, CD;0D): 6 8.63 (d, J = 8.1
Hz, 1H), 7.52-7.51 (m, 2H), 7.39 (dd, /= 5.1, 1.2 Hz, 1H), 7.20-7.08 (m, 10H), 5.50-5.40
(m, 1H), 4.39 (t, /= 8.1 Hz, 1H), 3.63 (s, 2H), 3.50 (bs, 1H), 3.39-3.32 (m, 1H), 3.18-3.04
(m, 2H), 2.80 (dd, ] = 13.5, 8.7 Hz, 1H).
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55.42-5.40 (m 1H), 4.41 (t, J=7.2, 1H), 3.65-3.50 (m
3H), 3.16-2.77 (m 4H).
4-{(S)-2-(4-Ethyl-5-phenylthiazol-2-y1)-2-[(3)-2-(neth
oxycar bonyl am no) - 3-

phenyl - pr opanam do] et hyl } phenyl amp¢ acid: 1H NWR
(300 MHz, CD30D): 8 7.50- ¢, % 7.21-7.11

(m 10H), 5.45-5.35 (1 5.42-4.37 (m 1H),
3.63-3.50 (m 3H), 163-84>% 29"° @H), 3.15-3.03 (m
2H), 2.84-2.74 (m 3H), 1.31-1.21 () BH).

4-{(9) - 244- (3, 4- di net hyl phenypt/ hi azol'-2-y1]-2-[(5)-2-(
nmet hoxycar bonyl am no) - 3-

phenyl propanamn do] et hyl } pheny | fam ¢ acid: 1H NWMR

30 0D) ., 3.8, 60 J=8 1 Hz, 1H), 7 .

oy -SSP RhematpPoppfiminoins bt tnpinimias] (4 hiophen-s-
YDiffest? Meibhedabflepis hofd: e NYIR b MRy RIOBIS §40 (0,78
Hz3 1H)- 7806, §i.5 24) 1 HY,. 896-2.48 Tm( 3H), 174 (/3057 Hz, BHY), 5.46-5.43

2 .
ey BE 4y R 38 L) 3 el PS8 mol 03 pegm AR 84275
(mhopy car bonyl ani no) - 3-

phenyl propanam do] et hyl | phenyl sul fam ¢ acid: '11 NWMR

(300 MHz, CD30D): 8 8.65 (d, J=8. , 1H), 7.95-7.91

(m 2H), 7.70 (s, 1H), 7.46-7.4% (pr 2H), 7.19-7.10

(m 9H), 5.50- 55.45 ( @ LY (t, J=6.6 Hz, 111),

3.63 (s, 211), 3.62;355 03,41-3.33 (m 1H),

3.20-3.04 (m 2H), 2.818(dd, J=13. 8, 9,0 Hz, 1H.

4- NT o7

{(S)-2-[(S)-2- (Mt hoxycar bony

do] - 2- (4- phenylthiazol -2-yfl I I phenyl sul fam c

acid: 'I-1 (CD30D): 8 7.94-7.97 (d, 2H, J=7.3 Hz),

107 4685)-3-(5,6H)ihydro4bH-tyddpdnta| dBhinzol72-2D-27(3)92-(methO k-,
caoiyflatyinoy S iheRplDidhabiihidofeeiy plnylsbitamit adfa: % NV {300 Mz,

S 8 4sl(b h118; 1. VeI o5 | A,

czf&noéijig]% %%2!%? r%iﬂéb % g/ﬁwf@i}ﬁ £%1 258, 1), -3 PRSP RN DH),
3.5¢pt.43 auolH)2 32813t i} e AiosL98 anj 2H)pei9a:2. 24 (i, MYB, 2382.44 (m,

oz, CDS0D): 8 8.63 (d, J= 8.1

N
%P
P HN._ O
HO” TN
H

o)
N)I\ O/ CH3
H

' ﬁo) - 3- phenyl pr opanam

4-{(5)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-2-(4,5,6,7-
tetrahydrobenzo[d]thiazol-2-yl)ethyl } phenylsulfamic acid: '"H NMR (300 MHz, CD;OD):
§7.21-7.08 (m, 9H), 5.45-5.25 (m, 1H), 4.45-4.30 (m, 1H), 3.63 (s, 2H), 3.64-3.34 (m, 1H),
3.33-3.20 (m, 1H), 3.09-3.02 (m, 2H), 2.75 (bs, 5H), 1.90 (bs, 4H).
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15 Hz, 1H), 7.52-7.51 (m 2H), 7.39 (dd, J= 5.1, (m
1H, 4.39 (t, J= 8.1 Hz, 1H), 3.63 (s, 2H, (m 2H),
2.80 (dd, J = 13.5, 8.7 Hz, 1H). 1.2 Hz, 1H),

7.20-7.08 (m 10H). 3.50 (bs, 1H). 3.39-3.32 (m 1H),

5.50-5.40 3.18-3.04
4-{(5)-2-[(S)-2-(Met hchs phenyl pr opana

m doj - 214- (th| opheneg

ypt hi azol - 2-yl ] et Ifi‘rxp, | s'gA8g c acid: 'H NWVR (300
MHz, CD30D): 6 8.60 (&, J=7.8 J1Hy, 7.83 (d, J=1.5
Hz, 1H), 7.56-7.46 (m 3H), 7714 (4§, 3=25. 2 Hz, 10H),
5.46-5.43 5(m 1H), 4.40-4. m 1H), 3.62 (s, 3H),
3.55-3.45 (m 1H), 3.19-3.0 4H), 2.84-2.75 (m

411% -50S)-2- [ S eCliprofltipphent?-EhdiagplerivHi 4| (Sh2 msthozyarhonyl-
g PR R ol mbemylamicagd: 1 NG00 Wit GRsoD

58. 53 @@u&s Tmt MM% 1. 35)@5 WH;,J 1@@@3@@ 1HRE.2867.00%m, QHD, 7. 00-6 97 (m,

p 4’35
IH)Q 5 4325"*30 (s, 6b, 534, ¢4 15’62 115, 343 s,ﬁ{)( %’16013[-@1'_?111 10334327
(m JEP%5 3, B2 80, iz, 258244 (m

g ( ]FA ?2‘*}5* g):rgagﬁ Nﬁgﬂedkytcaapm b Cataore IF Rlantseo ybmpomaisavtierein R

0

compaisesHYEHebE n gy Hh%l%lowngjﬁétwrlmﬁeaﬂwlﬁ thereof.
acid: '"H NWR (300 MHz, CD30D): . 21-7.08 (m 9H),
5.45-5.25 (m 1H), 4453 N : 3.63(s, 2H) ,
3.64-3.34 (m1H), 3.%3— 1H) 3.09-3.02 (m
2H), 2.75 (bs, 5H), 0’1\
4-{(S) - 214- (5- Chl or ot hit ophen- Eﬂlh jazol - 2-y1]-2-(5)-
2- (et hoxycar bonyl am no) - 3- ph¢nytipr opanam do] et hyl } phe
nyl sul famc acid: ITHNNIR (30 , CD30D): 8 8.63 (d
J=8.7 Hz, 1H), 7.55 (s, 1H),~£s39-7.31 (m 1H),

7. 243-'{(@)-59[(§)'B-(@tﬁ%:tycﬁfb%ggzﬁm?go)§3’1}>heny1propanamido]-2-(4-ethy1ﬂaiazol-2-
yl)ethyl} phenylsulfamic acid: 'H (CDsOD): & 7.22-7.00 (m, 10H), 5.39 (t, 1H, J=6.0 Hz),
437 (t, 1H, J=6.1 Hz), 4.08-4.00 (q, 2H, J=7.1 Hz), 3.25-2.74 (m, 6H), 1.30 (t, 3H, J=7.5
Hz), 1.20 (t, 3H, J=6.9 Hz).

The second aspect of Category II of the present disclosure relates to compounds

\\/
4 /OAr o CHi

wherein R is a substituted or unsubstltuted th1a201-4y1 unit and non-limiting examples of R

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

having the formula:

TABLE IV
No. R R'
76 thiazol-4-yl (S)-benzyl
77 2-methylthiazol-4-yl (S)-benzyl
78 2-ethylthiazol-4-yl {S)-benzyl
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51H), 5.43-5.40 (m 1H), 5.39 (t, J=14.7 Hz, 1H), 3.63
(s, 2H), 3.60-3.51 (m 1H), 3.34-3.27 (m 1H),
3.17-3.03 (m 2H), 2.80 (dd, J=14.1, 8.4 Hz, 1H).

A further iteration of the first aspect of Category II
rel ateg to conpounds vvherelﬁ R2 conprises - OCH2
(ethox@: the followwing is a non-limting exanpl é

tger {e?fS79 2-1(S)-2( ZHpropylﬂugzol-éll-yl -3 ph (S)-benzyl
104- Et oxycar ony am no phen opan
am do] &)9 (4- et hyl t hiZaFeiPropylthiggeledyl 1 pheny | sul%%%?

id; CD30D 10 5.39
326. 0 @), El 37 (2 2%1!“71"‘%’%8’?1119%5(1%2 og|)4 00 ((qS§ EH,
J=7.1 B2), 3.25-2.74 Qtuifitfacolddd (1, 3H 1_(zst)£mem)1,
1.20 (t, 3H, J= 6 Hz) Th d t
Cat eg((3r8;7 Il of the p%é%"éh‘i‘ty](ﬂ]?@%qlcfsﬂr: ?:ICgtnesagsg%C

conpoungs 15 havi ng Joh@by T Bol-4-yWher ei n R is5.p@nzy]
substituted or unsugsgti)%tout ed thloazg 4yl unit {'ﬂd ey

non- i 185t i ng exa®qi22g-wifluRreefiy)Riiazuid-ylhe (S)-benzyl
TV TABRE 1V N bt upitaby Ry 77 b
2- met hyt hi azob:-d-» difuSoch@BgbyliBizorlRY | t h' a@JbEﬂZ)Ml

88 2-phenylthiazol-4-yl (S)-benzyl
89 2-(4-chlorophenyl)thiazol-4-yl (S)-benzyl
90 2~(3,4-dimethylphenyl}thiazol-4-yl (S)-benzyl
91 2-(thiophene-2-yl)thiazol-4-yl (S)-benzyl
92 2-(thiophene-3-yl)thiazol-4-yl (S)-benzyl
93 2-(3-chlorothiophene-2-yl)thiazol-4-yl (S)-benzyl
04 2-(3-methylthiophene-2-yl)thiazol-4-yl {S)-benzyl
95 2-(2-methylthiazol-4-yl)thiazol-4-yl (S)-benzyl
96 2-(furan-2-yl)thiazol-4-yl ($)-benzyl
97 2-(pyrazin-2-yl)thiazol-4-yl (S)-benzyl
98 2-[(2-methyl)pyridin-5-yl]thiazol-4-y} (S)-benzyl
99 2-(4-chlorobenzenesulfonylmethyl)thiazol-4-yl  (S)-benzyl
100 2-(tert-butyisulfonylmethyl)thiazol-4-yl (S)-benzyl

The compounds encompassed within the second aspect of Category II of the present
disclosure can be prepared by the procedure outlined in Scheme IV and described in
Example 4 herein below.

Scheme IV
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(S)-benzyl No. R RL 79 2-propylthiazol-4-yl
(.5)-benzyl 80 2-iso-propylthiazol-4-y1 (S)-benzyl 81

~ 2-cycl opropyl thiazol -4-y1 (S)-berizyl 82

2-butylthiazol-4-yl (S)-benzyl 83 2-tert-butylthiazol
4 yl (S)-benzyl

Borea M

3
H,C CH3

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

S
| )—
N
QpR
8. HN. _O
HO N 0O
o CHs

. N)j\ O/CHs

H

13
Reagents and conditions: (b) (i) Hz:Pd/C, MeOH; (ii) SOs-pyridine, NH4OH; rt, 18 hr.

EXAMPLE 4
4-{(5)-2-{(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-2-(2-ethylthiazol-4-yI)
ethyl}phenylsulfamic acid (13)

Preparation of methyl (S)-1-[(S)-1-(2-ethylthiazole-4-yl)-2-(4-nitrophenyl)-
ethyl]amino-1-oxo-3-phenylpropane-2-ylcarbamate (12): A mixture of propanethioamide
{69 mg, 0.78 mmol) and (S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-
ylcarbamate, 7, (0.300 g, 0.77 mmol) in CH3;CN (4 mL) is refluxed for 2 hours. The
reaction mixture is cooled to room temperature and diethyl ether is added to precipitate the
intermediate 2-(nitrophenyl)-(S)-1-(4-ethylthiazol-2-yl)ethylamine which is isolated by
filtration as the hydrobromide salt. The hydrobromide salt is dissolved in DMF (8 mL)
together with diisoproylethylamine (0.38 mL, 2.13 mmol), 1-hydroxybenzotriazole (107
mg, 0.71 mmol}) and (S)-(2-methoxycarbonyl-amino)-3-phenylpropionic acid (175 mg, 0.78

mmol). The mixture is stirred at 0 °C for 30 minutes then at room temperature overnight.
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84 2-cycl ohexylthiazol-4-y1 (S)-benzyl 85
2-(2,2,2-trifluoroethypthiazol-4-yl (S)-benzyl 86
2-(3,3,3-trifluoropropyl)thiazol -4-y1 (S)-benzyl 87
2 (2 2 di fl uorocycl opropyl )thi azol -4-y1 (S)-benzyl 88

Thir ﬁtl I]'%% @%F(% w&é;sv?'at eZ(E? de ﬂ/%th |Et86‘C The combined
orgénicphisis Mekied wile DN adudebazHCL S %]aqﬁ&)us berryd;, ¥ater and brine, and
dried over Na;SO,. The solvent is removed in vacuo to afford 0.300g (81% yield) of the
desired product which is used without further purification. LC/MS ESI+MS 483 (M+1).

Preparation of 4-((S)-2-((S)-2-(methoxycarbonylamino)-3-phenylpropanamido)-2-
(2-ethylthiazol-4-yl) ethyl)phenylsulfamic acid ammonium salt (13): zert-Butyl (3)-1-(S)-2-
(4-nitrophenyl)-1-(2-ethylthiazole-4-yl)ethylamino-1-oxo-3-phenylpropan-2-ylcarbamate,
12, (0.300g) is dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added
and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction mixture is
filtered through a bed of CELITE™ and the solvent is removed under reduced pressure. The
crude product is dissolved in pyridine (12 mL) and treated with SOs3-pyridine (223 mg, 1.40
mmol). The reaction is stirred at room temperature for 5 minutes after which a 7% solution
of NH,OH (12 mL) is added. The mixture is then concentrated and the resulting residue is
purified by reverse phase chromatography to afford 25 mg of the desired product as the
ammonium salt. 'H NMR (300 MHz, MeOH-d,) 6 7.14-7.24 (m, 6H), 6.97-7.0 (m, 4H),
6.62 (s, 1H), 5.10-5.30 (m, 1H), 4.36 {t, /= 7.2 Hz, 1H), 3.63 (s, 3H), 3.14 (dd, J=13.5
and 6.3 Hz, 1H), 2.93-3.07 (m, SH), 2.81 (dd, J = 13.5 and 6.3 HZ, 1H), 1.39 (t, /=7.8 Hz,
3H).

In another iteration of the process of the present disclosure, compound 13, as well as
the other analogs which comprise the present disclosure, can be isolated as the free acid by

adapting the procedure described herein below.

O;N O H,N O

12 12a
Reagents and conditions: (a) H,:Pd/C, MeOH,; rt, 40 hr.
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hi ophene- 2-ypt hi azol -4-y1 (S)-benzyl 92

2-(t
2-(t hi ophene-3-yl)thiazol-4-y1 (S)-benzyl 93
2- (3-chl or ot hi ophene-2-yl)thiazol-4-y1 (S)-benzyl 94
2- (3-nmet hyl t hi ophene-2-yl)thiazol-4-y1l (S)-benzyl 95
2-(2- et hyI thi agol -4-yl)thiazol-4-yl (.5)-benzyl 96
2. (f i _4-y1 (9S)-benzyl 97 />_/
2-(p Nt hiazol - 4 yl (S)- benzyl g N
2-[ thy)pyr|d|n5yl]th|azol 40y1

HO” “E °

J‘\ /CHB ﬁ/u\o/CHS

12a 13
Reagents and conditions: (b) SO;-pyridine, CH3CN; heat, 45 min.

EXAMPLE 4a
4-((5)-2-((S)-2-(Methoxycarbonylamino)-3-phenylpropanamido)-2-(2-ethylthiazol-4-yl)
ethyl)phenylsulfamic acid [Free Acid Form] (13)

Preparation of {1-[2-(5)-(4-(S)-aminophenyl)-1-(2-ethylthiazol-4-yl)ethyl-
carbamoyl}-2-phenylethyl}-carbamic acid methyl ester (12a). A Parr hydrogenation vessel
is charged with ters-butyl (S)-1-(S)-2-(4-nitrophenyl)-1-(2-ethylthiazole-4-y1)ethylamino-1-
ox0-3-phenylpropan-2-ylcarbamate, 12, (18.05 g, 37.4 mmol, 1.0 eq) and Pd/C (10 % Pd on
C, 50 % wet, Degussa-type E101 NE/W, 2.68 g, 15 wt %) as solids. MeOH (270 mL, 15
mL/g) is added to provide a suspension. The vessel is put on a Parr hydrogenation
apparatus. The vessel is submitted to a fill/vacuum evacuate process with N (3 x 20 psi) to
inert, followed by the same procedure with H; (3 x 40 psi). The vessel is filled with H; and
the vessel is shaken under 40 psi H; for ~40 hr. The vessel is evacuated and the atmosphere
is purged with N> (5 x 20 psi). An aliquot is filtered and analyzed by HPLC to insure
complete conversion. The suspension is filtered through a pad of celite to remove the
catalyst, and the homogeneous yellow filtrate is concentrated by rotary evaporation to afford
16.06 g (95% yield) of the desired product as a tan solid, which is used without further
purification.

Preparation of 4-((S)-2-((:S)-2-(methoxycarbonylamino)-3-phenylpropanamido)-2-
(2-ethylthiazol-4-yl) ethyl)phenylsulfamic acid {13): A 100 mL RBF is charged with {1-[2-
(5)-(4-(S)-aminophenyl)-1-(2-ethylthiazol-4-yl)ethyl-carbamoyl]-2-phenylethyl } -carbamic
acid methyl ester, 12a, (10.36 g, 22.9 mmol, 1.0 eq) prepared in the step described herein
above. Acetonitrile (50 mL, 5 mlL/g) is added and the yellow suspension is stirred at room
temperature. A second 3-necked 500 mL RBF is charged with SO pyr (5.13 g, 32.2 mmol,
1.4 eq) and acetonitrile {50 mL 5 mL/g) and the white suspension is stirred at room
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99 2-(4-chl orobenzenesul fonyl et hyl )t hi azol -4-y1
(5)-benzyl 100
2-(tert-butyl sul fonyl net hyl)thiazol -4-y1 (5)-benzyl
The conpounds enconpassed within the second aspect of

temg@sagﬁg.r BotH sug%]entsﬂﬁs RfeSRany h%té&hﬂﬂ%@reﬁ@t‘ibrﬁ%hﬁf&;%ﬁéﬁﬁng {1-

procedure outlined in Schene |V and descri bed

y
[2-(Shr(EXSrphiaodhdngt) eli-(2- &by thviaza By patlay licurband ! R pyenylethyl } -

car %T(flilf: %gﬁdrlg(teth?lnétqr &)?go&%_r%i-gpa%%é&%%%iédlgﬁ%ﬁ exafgzle about 44
°C)NIThis subdidekd corR MRS vHAH if\m@éd inQdie pottion into thEldtiffieGuspension
MeOH,; (|Z|43) S03- pyri di ne, OH rt, 18 hr. 10EXAWVPLE 4
of S0F pg) at34(°S) -The(rrmitinpanegnovistieetPh 6Y) B-spredyigorapshivahile
allcyd %tf) |2§]:0 g?é@%é%&é?%e%n!&_eﬁ@tﬁr@ Aeﬁelg%{i}r&%efgy h$ Hllnfl,qﬂé Geallfdiths
detérBindd {o(e)cotmplete BY PPILICH AP (2004nk, D0 R1L(A-1$hddednd eityokinge
et hyl ] am no- 1 -oxo-3-phenyl propane-2-yl car bamat e )
susparpion ta pEevides sellsv-pragge hempgeehvytelution having a pH of approximately

2.4. Concentrated H;PO,is added slowly over 12 minutes to lower the pH to approximately
1.4. During this pH adjustment, an off-white precipitate is formed and the solution is stirred
at room temperature for 1 hr, The suspension is filtered and the filter cake is washed with
the filtrate. The filter cake is air-dried on the filter overnight to afford 10.89 g (89 % yield)
of the desired product as a tan solid.

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

S
Was
N
QP
Ho’s“N HN- =0

O
H
CH
EJ\ O/ 3

of the present disclosure.

4-{(S)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-2-(2-
methylthiazol-4-yl)ethyl } phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dy) 8 8.15 (d, J
= 8.4 Hz, 1H), 7.16-7.25 {m, 5H), 6.97-7.10 (m, 4H), 6.61 (s, 1H), 5.00-5.24 (m, 1H), 4.36
(t,J=7.2 Hz, 1H), 3.64 (s, 2H), 3.11-3.19 (s, 1H), 2.92-3.04 (s, 2H), 2.81 (dd, /= 13.5 and

8.1 Hz, 1H), 2.75 (s, 3H).
S
I N/>—\
QP
PN HN 0
HO N

Q
H
CH.
EJKO/ 3

4-{(S)-2-(2-Ethylthiazole-4-y1)-2-[(S)-2-(methoxycarbonylamino)-3-phenylpropan-
amido]ethyl} phenylsulfamic acid: "HNMR (300 MHz, MeOH-d) § 7.16-7.29
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15 (69 ng, 0.78 mmol) and (S)-tert-butyl

4-Dbrono-1-(4-nitrophenyl) - 3- oxobut an-2- yl car bamat e,
7, (0.300 g, 0.77 nmmol) in CH3CN (4 nlL) is refluxed -
for 2 hours. The reaction mixture is cooled to room

(n, SHIPERSLH £ AN R 116! £95-5!55 @920, 392 8le76Gh PR 5 G8-3.25
(m, aﬁ)ns 05 epbeny.3)H4, 31D, 2.£242 o5 Il A, 2268 (23134 ) 8Oy, /2T 8 e1z, 3H).

which is isol ated by f||trat|on s t he hydrobronlde

salt. The hydrobromnm de salt Ived in DVMF (8 nL)
20 together with diigqpr ' (0.38 m., 2 13
mmol ), 1- hydroxybenzgﬁrl | an( 107 ng, 0.71 nmol ) and
(5) - (2- met hoxycar bdflyl §ami no) - 3 p nyl propi oni ¢ aci d
(175 ng, 0.78 mmol). The mixtuyrenrsostirred at 0 C for

30 mnutes then at roomtenp ﬁre overnight. The
reaction mxture is diluted wat er and extracted

with Et OAc. The conbi ned organic phase is washed with

1 M-a@yeqos ﬁn&énaEi{F,mLf( MBdrB6nyRitHinBi-3 e,
and dri ed o&??é 2804 he sgwgent is renoved thvacuo
5 phenﬂpmmraun@]mapb@mwyfammm@f 'H MR €ED:@D) pBIGUDL 1H, T =

8. 71%%', %%175%(56% 17'62%3 el%ﬁ {‘ifglﬂ%gr ok G I s 1B 62 (s, 1),

5194&§ﬁ1 - 12457 4(3mcthmw&avbﬁeylsaa31ﬁg03ﬁ)33@lsqmlMo@mm 3.6,

-2- (2-ethyl thiazol Bﬁ% eth hényl sul fanmi c aci d

14. 3gohPU M .8 of ABK, T 162413 z);Zﬁ _Bz(g;,.lﬂ; 1.41 (d, 6H, J = 6.9Hz).
(4-nitrophenyl)-l-(2-ethy|th|azose 4- ypet hyl am no- 1- ox
0- 3- pheny! propan- 2-yl car bamat e, § 12—<(0. 300g) is
di ssol ved in MeOH (4o ml) alMytic anmount of Pd/C
(10% W w) is added ,ged, M Pq,is stirred under a
hydr ogen at nosphere 18Hhours. reggtion mxture is
10 filtered through a bed of Lu TETm and the sol vent

is renoved under reduced pre re. The crude product

is dissolved in pyridine (12 and treated with
S03- pyri di ne 23 1.40 mol ). The reaction is
10 st i4 tEW24R-¢ ak-4yD-%-H5)-3-(methexzearbdnytaminb)-3h

phe@?%%@h%@wﬁ’i@%s@%am% e R R

6. 933(ar aﬁl ﬁﬁ; DYz}, 9V89-6.83 RI125E 36418 mtcp@ aphy), tsQne(E fm J= 3@ Hz),

desi r ed roduct as th anmoni um s
P( J60. 4|\I|i&); 3 ﬁé@iﬂﬁ&ﬂ,ﬂ B%2.09(m, ZH) (2122-6@1 (m611§)7 170661 02 (m,
( , (s 1H), 5.10-5.30 (m 1H), 4.36 (t, J=
2H) @zﬁz@g ' o5 (s, 3H), 3.14 (dd, J= 13.5 and 6.3

: 2 93-3. 07 (m 5H), 2381 (dd, J = 13.5 and 6.3
FZ 1FD 1.39 (t, J=17 ;s I n anot her
iteration of the fdc ofl t he %p{ di scl osure,
conpound 13, as wellyas” 20"t (;ﬁfher anal ogs whi ch
conprise the present disclo camn be isolated as
the free acid by adapting thefprocedure descri bed
herei n bel ow. 25Reagents conditions: (a) H2:Pd/C,

15 MeOH; rt, 40 hr. 12al3 R nts and conditions: (b)

8°%z B R ReolBntr BRI ) dsmetirer
ﬁﬁﬁmﬁﬂ%ﬁ%ﬂ%}&ﬂ% }ﬁ{eﬁyishﬂé}ﬁiaﬁcﬁiﬂ RS0 § 7.96-

ree Ac\)gl reparatlon of
7. 9:{ mZH(&&Q Hz), 3)83a7r8&6£bﬁélnyi8 6 Hz) 2. 64-Rapist(tni, SHY) 7. 29-7.08(d, 2H,

=385 PRSIl PR L R Q3T 1P s BB 515 (om

20 2H)WM, BSI(tt eH! J=bv3 Wlz), 3.84 (s, 3H), 3.20-2.96 (m, 4H).
(S) - (81 -(4-nitrophenyl)-1-(2- ethylthlazole 4-yeet h

yl am no- 1- oxo- 3- phenylpropan 2-yl carbamate, 12,
(18.05 g, 37.4 mmol, 1.0 eq),,and Pd/C (10% Pd on C,
50% wet , Degussa-type ElOl ﬁ%/vv 2.68 g, 15w % as
solids. MeOH (270 nmL, 15 nL/g) is added to provide a
suspensi on. The vessel is put on a Parr hydrogenation
apparatus. The vessel is submitted to a fill/vacuum
evacuate process with N2 (3 x 20 psi) to 15 inert,




2016.06 g (95%yield) of the desired product as a tan
solid, which is used without further purification.
Preparati on of
4-0)-2-((S)-2- (et hoxycar bonyl am no) - 3- phenyl pr opanam
do)-2- (2-ethylthiazol-4-yl1l) ethwyl)phenylsulfamc acid
(13): A 100 nL RBF is charged wit 142-

(S) - (4-(5) - ani nopheng}) - hyl vfifaxol - 4- ypet hyl -

r banoy1] - 2- phenylegﬁ%&h b o 025a%|d nethyl ester
12; (10.36 g, 22.9 nmoH, 1.0 eg) ptepated in the step
described herein above. Aceto thi | & (50 n, 5 nl/g)

i s added and the yel |l ow susp fon is stirred at room
tenperature. A second 3-neck 00 nL RBF is charged
wi th S03. (5.13 32.2 mol, 1. and

AcetoifBY thE’-ére(zseutmgugommhyaﬂumom i 145 chpeherssabony -

o Ao SRR SEFRBL DA AP 205720

5 Oﬁifmrilo gh 4D, 7.02 (s, 1H), 5.37 (t, 1H, J=6.9 Hz), 5.01-4.98 (m, 2H), 4.51 (t, 1H,
H? Z )antng he% 1) & (2-ethy I%%lazol @n )ﬁ (

5 JL d;alﬂ:)a?rrﬁg/isﬁﬂ) tﬂ%?t%t(iﬂyﬁﬁoﬁdrifa@m %Hhm d net hyI ester
becones red-orange in color (typigalla~for this
exanpl e about 44 C). This subst rlat ai ni ng
solution is poured |ﬁ\@n: pof tyon¥into the stirring
suspension 5 of S03, pyr &t -358L dhe resul ting opaque
mxture (39 § is stirried vigorguslly while allowed to
slowy cool to roomtenperatur® W t&r stirring for 45
mn, the reaction is determ nethto be conpl ete by
HPLC. H20 (200 nmL, 20 nli/g) ilg ddded to the orange
suspensi on to provide a yel |l ow orange honpbgeneous

sol gt {(ShZ-Iﬁ@429@/[ethtp»tycalfboap]pnﬁmd)rﬁplaﬂnylpiopionamido]-2 (2-

e BRSSP s, S g USG50
7. @Ct Iﬁge'f"jl 738 (ir?i;glal‘i‘?t 1337%%6((& Bhgaéﬁz b9si(@L H%‘ihft‘tjs 18§m, 1H),

s Sti room rature for
10 4.3@%3@@; 1), BS1f(5,| T RE9BHD mezH)l, B0B+3. hios, 1HE), RA245c6D (m 2H),

it he filtr ilter cake is air-dried on the
27\3:@5#%9& @@ﬁ?@zaﬁlgrd 10. 89 g (89 %yield) of the

desired product as a tan solid s The
following are thither non- ti g}_ﬁ;ﬂples of the
second aspect of Categgr 1 of the pr esent

di scl osure. HO™ SN

4-{(S)-2-[(S)-2- (thhox?carbony nﬂhqkmﬁ phenyl pr opana

m do] - 2- (2- met hyl t hi azol - 4- yfifet Byl § phenyl sul fani ¢

aCId 1H NWVR (300 MHz, MeOH-d 8 8.15 (d, J = 8.4 Hz,
716725(m5H) 6.97-% 20 (m 4H), 6.61 (s,

41 ) gizs) )grcg@o?lgf?e 2%—3-@%& ;%omla{xgdo %2 (thiophen-2-
yl)ﬁmﬁzkt-(ct%q]em]yt}ph%nﬁsﬁ?ﬂm% atid 2H EB,008: €57.68.7.58 00, 2H), 7.25-7.01
15 (m{ (@)), 3: 715 s EtHy b phisziole 18 ¥27).2 B7),(49)8 @; (HRpEYXHep B wony, 3H),

32ngba%%856f%§£%%Q%Bgﬁﬁﬁgtd%%eg%Yl}E@Fnylsulfantc aci d:

A

OCH;
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(m 5H), 7.02-7.12 (m 4H), 6.83 (s, 1H), 5.10-5.35
(m 1H), 3.52-3.67(m 3H), 3.18-3.25 (m 2H), 3.05 (q,
J= 7.5 Hz, 2H), 2.82-2.95 (m 2H), 2.65 (s, 3H), 1.39
(t, J= 7.5 Hz, 3H. 5 7 N N5, 0, CH3

44(@{&%2(@2) f&ﬁ@?&ﬁﬂo}:ﬁ O Dirttanbt - 17-b 09 22t R QXU S -

bonyZI
mﬁh%%ﬂh@ﬁﬂpﬂi@aﬂiﬂnﬂ@]eﬁiﬁf}%&ﬂﬂgﬂ%)ﬂ |af:1dm'H (@0301) 1347 I’r&ﬁ 76 (d, 1H,
—574 ﬁz),0>e36 -1.44 (@, 01D), 7183)(5, 16105 39 €, 1Ir.IHf—619 Hzg 41 ()t 1K J57.3 Hz),

t oAdH J = 7.2Hz), 4.36 (t, 1H, J =
389%%»%‘?)3%&8%%(@ | 3.08 (1H, A of ABX, J = 3.6,
14.5Hz), 2.99 (1H B of ABX, J 7-% 23.8H),
2.85-2.78 (m 1H), 1.41 (d_ 8H, Hz) . 104-
{(S)-2-(2-Cycl opropylotzﬂl @ - £ y1 2 [ (5)-2-(met hoxyca
rbonyl am no) - 3- phe Dy opanaii g t hyl } phenyl sul fam c
acid: 1H (CD30D): 8 7.15-7.02 [ 696 6.93 (d,
OH, J=8.4 Hz), 6.86-6.83 (d, 2H, W=8 3 Hz), 6.39 (s,
1H), 5.01 (t, 1H, J=5.0 Hz), 2 (t, 1H, J 7.4 H),
3.51 (s, 3H), 2.98-2.69 (m 2.22-2.21 (m 1H),

- BB i g sh P

meﬁl%ﬁm%pﬁér@-yﬁﬂﬁiﬁ%lh@i)éﬁ@'lHﬁ@ﬂ)lvlﬁﬂfa?xﬁl addp hﬁgazb@ogwm €, 18,

o] et hyl | phényl sul fam ¢ "aci d:” 1H 7.96
J=YHHzRA,1536:83 6mi-OH), 3.78%s, 2B05.14(t, 2H, Jﬁ—.@He),Hz:s)l {t, 1H, /= 7.3 Hz),

4
s57194f 901 GHm 02 ¢ 7 % U 3165, 310,
1H, J=6.8 Hz), 5.22-5.15 (m 202H 5 (t, 1H J=7.3
Hz), 3.84 (s, 3H), 3.20-2
4-{(S)-242-(tert- But?h%u
S) - 2- (et hoxycar bonyd &
phenyl sul fam ¢ aci d: (('fDSO
7.21-7.10 (m 4H), 7.02 (s,
Hz), 5.01-4.98 (m 2H), 4.51 1H, 5J=7.1 Hz), 3.77

(s, 3H), 3.34-2.91 (m 4H), (s, 9H).

4-{{(S)-2-(2-(Furan-2-yl)thiazol-4-y1}-2-[(S)-2-(methoxycarbonylamino)-3-
phenylpropanamido]ethyl }phenylsulfamic acid: 'H (CD;0D):  7.54-7.46 (m, 1H), 7.02-
6.79 (m, 10H), 6.55-6.51 (m, 1H), 6.44-6.41 (m, 1H), 5.02-5.00 (q, 1H, J=6.4 Hz), 4.16-
4.14{(q, 1H, J=7.1 Hz), 3.43 (s, 3H), 2.96-2.58 (m, 4H).

00 N/ Vs
V7
ao” S HN._ .0

O
N
H

= \ j
- t“hypth. azol - 4-y1] - 2-[ (
| pr opanam do] et hyl }
-7.30 (m 5H),
,st‘?“B(t 1H, J=6.9

D)

o+

OCH;

4-{(8)-2-[(S)-2-(Methoxycarbonylamino)-3-phenyipropanamido]-2-{ 2-(2-
methylthiazole-4-yl)thiazole-4yl]ethyl} phenylsulfamic acid: 'H NMR (300 MHz, MeOH-
ds) 8 8.27(d, /= 5.4 Hz, 1H), 7.97 (s, 1H), 6.99-7.21(m, 8H), 5.18-5.30 (m, 1H), 4.30-4.39
(m, 1H), 3.64 (s, 3H), 3.20 (dd, /= 14.1 and 6.6 Hz, 1H), 2.98-3.08(m, 2H), 2.84 (dd, J
=14.1 and 6.6 Hz, 1H), 2.78 (s, 3H).
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4-{(S)-2-[(S)-2- (Mt hoxycar bonyl am no) - 3- phenyl propi on
am do] - 2- (2- phenyl t hi azol e- 4-34) et hyl | phenyl sul fam ¢
acid: IFINWVR (300 MHz, DMSO-d6) 8 7.96- 7.99 (m 2H),
7.51-7.56 (m 3H), 7.13-7.38 (m 6H), 6.92-6.95 (m

AH), 5.11-5.16 (m 1H), 104.32-4.85 1H), 3.51 (s,
3H), 3.39-3.40 (m 2H), 3.09-3. l9§/>(‘rr{‘j>—l), 2.92-3.02
(m 2H), 2.75 (dd, J= 80, nd"9.9 Mz, 1H).
4-{(5)-2-[(5)-2- (Met;Hd ofif.a%riyno) - 3- phenyl pr opana
m do] - 242- (t hi ophen-2- H
ypt hi azol - 4-yl ] et hyl | phenyi sul faniic @& d: 11-1
(CDSOD): 57.61-7.56 (m 2H), 25-7.01 15(m 10H),
75(s 1H) 524521(q,1 J72Hz)438(t
(s, 23-3.14 '_3
3 oé %%@[(%2 @rﬁsthowcelbozylsmn(q}ﬁ nhqanylpmpanwn 0]-2- (2-pyrazme—2-

i SRR O RReg)  WE Ph MR OL o e Ghim. s6s
(s, QH)SSJM grru?c sliglﬂiz §50)! 7(@333@)(()%1 81;17 5080 (&, Z&('sz I—&"'lH}]?l5414(t J=172
Hzy J:?é) $.4%(p, 3H), §42 ((1dd J1=F|133ﬂnd§ 9Hy, Hi), 9@8(%13 2H), 2.85 (dd, J=

BT “'
( -T(S 2 (l\/bt hoxycar bonyl am no) - 3- phenyl pr opanam

i do] - 242- ( 3- =
nmet hyl t hi ophen-2-ypth| azol - 4< gﬁﬂm yl sul fam c
acid: 'H (CD30D): 8°¥ H, J=5.1 Hz), 7.15-6.93
(m 10H), 6.73 (s, ub °IH, J=6.9 Hz), 4.31
A8- 3.
1 3

(t, 1H, J= 7.3 Hz), 3%7(3 )
3.02-2.94 (m 2H), 2.80-2.73 mH
4-{[(S)-2-(2-(Furan-2-ypt hi aZolj- 4- y11
ycar bonyl am no) - 3-

he et h nyl f.am aci d
P AN R G BhenoRy n@?%@ﬁen@f%%ﬂmm%% [[2-(6-

§ 3 ,
me?nq?é%rgié% )(Ilghl’a}('ﬂm gﬁetﬂﬂiiﬁhéh%"lsﬁ 01d ngéﬁjdiﬁ 59 90 (s, 1H),
8.19+§.13 QnQHiR?BQ 1.8 (G RH, J=8.2 Hz) 7.07- 6 88 (m, 9H), 6.79 (s lH), 5.17 (¢, 1H,
J=7.0 Hz), 4.29 (t, 1H, J=7.4 Hz), 3.54 (s, 3H), 3.10-2.73 (m, 4H), 2.53 (s, 3H).

Category III of the present disclosure relates to compounds having the formula:
R
2 T 1
N
~ N
N & \V(LIT‘
O

wherein R is a substituted or unsubstituted thiazol-2-yl unit and non-limiting examples of R
and R’ and the stereochemistry at R' are further described in Table V.
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4- { (S)-2-[(S)-2-(Methoxycarbonyl am no) -3

- phenyl propanam do] -24242-

nmet hyl t hi azol e- 4-yl )thi azol e-4y1] ethyl }

phenyl sul fam c aci d H NMVR (300 I\/Hz MeOHd4) 8
8.27(d, J= 5.4 Hz, 6.99-7.21(m
8H), 5.18-5.30 (m 1H) 4@@'—&‘??9 (m 1H), 3.64 (s,
3H), 3Ng0 (dd, J= 14.1 andr6.6 Hz, 1H), 2.98-3.@(m

2H) 2.84 (dd, J 20 =14,1 and 6.6 Hz, 1H), 2.78 (s
i01 thiazol-2-yl (S)-benz

4 5 S)-2-( Met no) - 3- phe

m glg)] )5@% [Z(pg/r a2|(ne gﬁf%/h [ azo% f'n4 yI)I phgnyln(?& F%
aci d: 103 NVR (300 MHz;ethithizzdB)-y8 9. 34 (s, 1H)S)-b8nkh
s, 2 8.34 (d, J=8.1 7.00-5.16

5(3 30 (H4 3= 7. (2 Hz, %Pﬁopyﬁﬁ‘ﬂojliyl J= 7.2 SW(@WQYI
3. 65 3 3.23 6.9 Hz,

2. 98- (130153 (H)m 2H) | ‘f’z’gg?“ibgdﬂ,ﬁzﬁl %gﬂs and 6. 91@‘}”1@.
4- 106 4-cyclopropylthiazol-2-yl (5)-benzyl
gg]S) 22 _;S) 2- ( Met ho>§ %@1 oaz%i 51mlno) 3- phenyl&%gan?m
et hylp(ysrl di n- 3- yptm@mﬁ ﬁm&dle.».tﬁyl}phenyl suds?

acid: 1H (CD30D): HL 108. 19-8. 13
7.39-7186 (d, 1H, 5=8rclz:hem)lthlaz 236.88 (m 9%—bm

(o), 3 (s, kR abe Bl s LR

Cat egorM 111 ofg- G3®3-Iﬁﬁi@tiﬁ‘8}l§roﬁyl§tﬁia@§1'-&vﬁ 1 rel at e@)—'b@nzyl
conmpounds hayi ng the form erein IS a

substiti& ed of-Ersdifyerocyelepropyiiagel-2¥ 1 uni @'ﬁ?ﬁ%ﬁy
non- I i i ng exapnp I]EQQ Rliand the o
ster eoc %m stry at 09%359%15 erlgé’%cri bed i@‘?gﬁ%

V. TABIE V Me(caf®obsllidfid tthiyhaspdritRiaydl-2-§l) - ben@)-benzyl

115 4,5-dimethylthiazol-2-yl (S)-benzyl
116 4-methyl-5-ethylthiazol-2-yl (S)-benzyl
117 4-phenylthiazol-2-yl (S)-benzyl
118 4-(4-chlorophenyl)thiazol-2-yl (8)-benzyl
119 4-(3,4-dimethylphenyl)thiazol-2-yl (S)-benzyl
120 4-methyl-5-phenylthiazol-2-yl (S’)-benzyl
121 4-(thiophene-2-yl)thiazol-2-yl (S)-benzyl
122 4-(thiophene-3-yl)thiazol-2-yl (S)-benzyl
123 4-(5-chlorothiophene-2-yl)thiazol-2-yl (S)-benzyl
124 5,6-dihydro-4H-cyclopenta]d]thiazol-2-yl (S)-benzyl
125 4.5,6,7-tetrahydrobenzo{d|thiazol-2-yi (S)-benzyl

The compounds encompassed within Category III of the present disclosure can be

prepared by the procedure outlined in Scheme V and described in Example 5 herein below.
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102 4-net hyl t hiazol-2-y1 (S)-benzyl 103
4-ethyl thiazol -2-y1 (S)-benzyl 104

4- propyl thiazol -2-y1 (S)-benzyl 105 -
4-iso-propylthiazol-2-y1l (S)-benzyl 106

4-cycl opropyl t hi azol - 2-y1(§%§%}r‘b zyl 107
4-pbutyl thiazol-2-y1 (S)-b

4-tert-butylthiazol-2-yl (S)- benzyl 109 s’}_/

4- cycl ohexyl t hi awl- 2-y1
s/%_/
- HN

N . ON
NH,

3
Reagents and conditions: (a) Ac-Phe, EDCI, HOBt, DIPEA, DMF; rt, 18 hr.

S\ S\
HN O \\// HN O

Tt gt

Reagents and conditions: (b) (i) Hz:Pd/C, MeOH; (ii) SOs-pyridine, NH,OH.

A\
N
o

EXAMPLE 5
4-[(5)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-(4-ethylthiazol-2-
yDethyl]phenylsulfamic acid (15)

Preparation of (S)-2-acetamido-N-[(S)-1-(4-ethylthiazol-2-yl)-2-(4-
nitrophenyl)ethyl]-3-phenylpropanamide (14): To a solution of 1-(S)-(4-ethylthiazol-2-yl)-
2-(4-nitrophenyl)ethyl amine hydrobromide, 3, (0.343 g, 0.957 mmol), N-acetyl-L-
phenylalanine (0.218 g), 1-hydroxybenzotriazole (HOBt) (0.161g), diisopropyl-ethylamine
(0.26 g), in DMF (10 mL) at 0°, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
(EDCI) (0.201 g). The mixture is stirred at 0 °C for 30 minutes then at room temperature
overnight. The reaction mixture is diluted with water and extracted with EtOAc. The
combined organic phase is washed with 1 N aqueous HCl, 5 % aqueous NaHCO;, water and

brine, and dried over Na;SQ4. The solvent is removed ir vacuo to afford 0.313 g (70 %
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(S)-benzyl 110 4-(2,2,2-trifluoroethyl)thiazol-2-yl
(S)-benzyl 111 4-(3,3,3-trifluoropropypthiazol-2-yl
(S)-benzyl 112 4-(2, 2-difl-uorocycl opropyl)thiazol -2-y1
(S)-benzyl 113 4-(nethoxyiiiethyl)thiazol-2-yl

melﬁf%fﬁ’l%'&é%ﬂaag(]ﬂl’ Sayitt &r%l%?gééég'zy ﬂ?oﬁ@n&uepi{unﬁcatm LC/MS ESI+ 467

(M#1)5- di met hyl t hi azol -2-y1 (S)-benzyl 116
4 nl?gegarlat_lon otI 4t1¥(|S§ EI((S)(-)Z—;tézéte}l/nudE)-S -p}%%?(lngpmllél:l?ndo)a -(4-ethylthiazol-
2-ylethyl)phenylsulfamic acid (15): (S)-2-Acetamido-N-[(S)-1-(4-ethylthiazol-2-yl)-2-(4-
5  nitrophenyl)ethyl]-3-phenylpropanamide, 14, (0.313 g) is dissolved in MeOH (4 mL). A
catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere 2 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (12
mL} and treated with SO;-pyridine (0.320 g). The reaction is stirred at room temperature
10 for 5 minutes after which a 7% solution of NH;OH (30 mL) is added. The mixture is then
concentrated and the resulting residue is purified by reverse phase chromatography to afford
0.215 g of the desired product as the ammonium salt. 'H (CD;0D): & 7.23-6.98 (m, 10H),
5.37 (t, 1H), 4.64 {t, 1H, /=6.3 Hz), 3.26-2.74 (m, 6H), 1.91 (s, 3H), 1.29 (t, 3H, /7.5 Hz).
The following are further non-limiting examples of compounds encompassed within

15  Category III of the present disclosure.

S/\>JT
=N
o\\S,,o /@/\rL
HN._ O
HO” TN o

CH;

>=

iz,

4-[(S5)-2-((5)-2-Acetamido-3-phenylpropanamido)-2-(4-tert-butylthiazol-2-
yl)ethyllphenylsulfamic acid: "H NMR (300 MHz, CD;OD): § 7.22-7.17 (m, 5H), 7.06 (dd,
J=14.1, 8.4 Hz, 4H), 6.97 (d, /=0.9 Hz, 1H), 5.39 (dd, /=8.4, 6.0 Hz, 1H), 4.65 (t, =7.2
20 Hz, 1H), 3.33-3.26 (m, 1H), 3.13-3.00 (m, 3H), 2.80 (dd, /=13.5, 8.7 Hz, 1H), 1.91 (s,

3H), 1.36 (s, 9H).
_ o
QP mN
8. HN. .0
0o~ N I}

>=

4-{(S5)-2-((S)-2-Acetamido-3-phenylpropanamido)-2-[4-(thiophen-3-yl)thiazol-2-
yllethyl }ethyDphenylsulfamic acid: 'H NMR (300 MHz, CD;OD): 5 8.58 (d, J=8.1 Hz,
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4- phenyl t hi azol -2-y1 (S)-benzyl 118
4- (4-chl orophenypt hi azol -2-y1 (S)-benzyl 119
4- (3, 4- dinethylphenypthiazol-z-yl (S)-benzyl 120
4- et hyl - 5- phenyl t hi azol -2-y1 (S)-benzyl 121
111, 317%9|3§P¢H wﬁ-b%%aobﬂ%w 65%(1%6@?13{} 515?425 43 (m, 1H), 4.69-
4- (thi ophene- hi az ol 1 (S)-bénzy
4.55-((5 260 b*bBBdehéHé Qlfif-ﬁt{)ﬁl(éﬂbll&i@ 79 (18) 1H)sriz%ﬁl (s13H).
5,

6 T%e %¥s ragﬁe% of ()fgtegcpry %%[f%le presen?d1sglo¥ure g‘éﬂtes & co¥npounds

having the formula:
\\ //
CH3

3

»

wherein R is a substifuted or unsubstituted tlnophene—Z—yl unit and non-limiting examples of

R and R! and the stereochemistry at R! are further described in Table VL

TABLE VI

No. R R'

126 thiazol-2-yl hydrogen
127 4-methylthiazol-2-yl hydrogen
128 4-ethylthiazol-2-yl hydrogen
129 4-propylthiazol-2-yl hydrogen
130 4-iso-propylthiazol-2-yl hydrogen
131 4-cyclopropylthiazol-2-yl hydrogen
132 4-butylthiazol-2-yl hydrogen
133 4-tert-butylthiazol-2-yl hydrogen
134 4-cyclohexylthiazol-2-yl hydrogen
135 4,5-dimethylthiazol-2-yl hydrogen
136 4-methyl-5-ethylthiazol-2-yl hydrogen
137 4-phenylthiazol-2-yl hydrogen
138 thiazol-2-yl (S)-iso-propyl
139 4-methylthiazol-2-yl (S)-iso-propyl
140 4-ethylthiazol-2-yl (S)-iso-propyl
141 4-propylthiazol-2-yl (S)-iso-propyl
142 4-iso-propylthiazol-2-yl (S)-iso-propyl
143 4-cyclopropylthiazol-2-yi (S)-iso-propyl
144 4-butylthiazol-2-yl {S)-iso-propy!
145 4-tert-butylthiazol-2-yl (S)-iso-propyl
146 4-cyclohexylthiazol-2-yl (S)-iso-propyl
147 4,5-dimethylthiazol-2-yl (S)-iso-propyl
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125 4,5,6, 7-tetrahydrobenzo[ d] t hi azol -2-y1 (S)-benzyl
The conpounds enconpassed within Category |1l of the
present disclosure can be prepared by the procedure
outlined in Schene V and described in Exanple 5 herein
bel ow. jgSchene V 314 Reggents and conditions:gi(a)
Ac- Phe, EDClI, HOBt, DI PEA, ; rt, 18 hr. 1415

Reageni48 and cond#-mesingd:5-¢thyltifingolid2yiPd/ C,  MaBHisofiropyl
503- di ne, NH40H. 10 LES

4- [('\%/ 4?4|(S) 2- Acet &P %ﬁgﬁ%b’bropanam ddPYsomorstin
yl'thiaggy - 2- yl) et fibpidrediBei&zam.g1 aci d (8)-iso-propyl

Preparati on of
(S)-2- acetam do- N-R5) - 1- (4-et hyl t hi azol - 2-y1) - 2- (4-

2 IOH}}%D hen te?réjnlngassga M{Jg\tggqr}?gi/ Sp%]’g T :eni-:r Sisdosure can be

preﬁarédlgyw t}k@é&@:ﬂﬁﬁéﬂﬁlﬂm& iR Schend 1Yt LRPIRIS in %xaw}e%i’eran below.
mmol ), N-acetyl - Lphenyl al ani ne (0.218 ,

1- hydr oxybenzot ri azol e (Heeme(\d 161g),

di i sopropyl--ethylamne (0.26 g), in DVF (10 ) at, 00,

i s added 1-(3-dinethyl am nopropyl) - 3- et hyI w '

(EDCI) (0.201 gg The m xture is s )
ro

m nutes then at enperature ( The
reacti gn e=iS diluted Wt h-w rpct ed
Wit h no 3
O,N ’ N o Cgfls '
CH;
3 16

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

- e
N O\\ //O N
HN. O — So HN. O
0,N 0 CH; HO” N

H
Hsc;NJ\O/%CH3 H,C )ch
H CH, CH,

CH; CH;
16 17
Reagents and conditions: (b) (i) H,:Pd/C, MeOH; (ii) SO;-pyridine, NH4OH, rt, 2 hr..

EXAMPLE 6
4-{(5)-2-[(S)-2-(tert-Butoxycarbonylamino)-3-methylbutanamidoj-2-(4-ethylthiazol-2-
yhethyl} phenylsulfamic acid (17)

Preparation of {1-[1-(ethylthiazol-2-y1)-2-(4-nitrophenyl)ethylcarbamoyl]-2-
methylpropyl}carbamic acid tert-butylester (16): To a solution of 1-(S)-(4-ethylthiazol-2-
y1)-2-(4-nitrophenyl)ethyl amine hydrobromide, 3, (0.200 g, 0.558 mmol), (S)-(2-ter?-
butoxycarbonylamino)-3-methylbutyric acid (0.133 g) and 1-hydroxybenzotriazole (HOBt)
(0.094 g) in DMF (5 mL) at 0°, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
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20 conbi ned organi c phase is washed with 1 N aqueous
HCl, 5 % aqueous NaHCO3, water and brine, and dried
over Na2SO4. The solvent is renoved in vacuo to afford
0.313 g (70% vyield) of the desired product which is

(El?%ﬁqo\ﬁ‘lb %9 %llo&}édtbg ltsg%i{)b%lflﬁnﬂé (%nl 51 I'gs:/ Mre Fipkttire € Stirred at 0 °C for

30 AdindEs hén S) roaﬂaieﬁipmm‘e oBerplphiny The mpetmrmdm)rezs difuted With water
t hi azaol 2- yfI ethyl)phenyl sul fam c_ aci.d é1
J(@strafte N Hresyom! ltuziu ERYiC Phasg Ay Pashed pyithpl Naqugous HCI,
59 g{gﬁ@? h 4, )
/Pé&l%ﬁ&g go ved 1 ﬁgﬁb% % |”rL|a§éi 8%@%‘?{?@5@% ?%4 aTrrlt()'{J)Sr? %}'e%% Wremoved in
vaded/t€affoao.21 Wy (823 ubtiycbfaimciddsived producirvehitls isstsed méttlout further

pufsetins LSRR A28 WRldugh = bed of CELITETm and the

S0l PRAridn HEAYSD- gmtgr (trRIUERG aﬁ’lﬁcﬁﬁ/ﬁa&ﬁxﬁo) ThfesfitidSnamido}-2-

product 1s dissol've yridi ne and treate

(4- %hb/hhlﬁﬁlﬂ %ylbﬂhylﬂaﬁle@@lsﬁﬁﬁng:) acidrdéd): r é{ale[h @thylttu@bl E-WBEQ (4-

ni e RO € St P Reatre sRLiech i iegsy 2o, U210 9 i

diskd1e8d mavieent wahEr Rostalyhie ahReH & RIC T BPL R) iSadded and the
purified by reverse phase chronmatography to afford

migfugelis sitred undse 2 dpdiogeaprasghere 2dwursh d hemeastion mistirg is filtered

o P B i, o e

proﬂuatgs dissol3&d in. prnﬁlrﬁ: (5'4iL) ﬁiﬂetréafﬁﬂ With 50;-pyRdihy 5@ %) The
non-limting exanpl es of conpounds enconpasse
reagigmpissted af jopmgemppratyse &y eminitesaties which a 7% solution of NH,OH

e B oSG SR B PRl e

revii¥l phﬁéﬂthﬁatoﬁ%ﬁ);D)o afford 0228% dfthd desirediprodacds theélammonium
J514. 1 8.4 Hz, 4H), 6.97 (d, J=0.9 Hz, 1H), 5.39 %dd,
salty =81 (CDH1D):1377.08 (5) 4H) 7682 (4 1H), 548 (3, bibh3,851(p L H), 3.28-2.77 (m,

: : b3 0 Q2 Y dd

a1l & 7.9 0y Tt prp gl et A oy
4- The following are further non-limiting examples of the first aspect of Category IV of
{(S) - 24(8) 2- Acet am do- 3- phenyl propanani do) - 244- (t hi op

therpsesent dipglofirazol - 2- yI ] et hyl et hyl ) phenyl sul f ani ¢
acid: I'li NWR (300 MHz, CD30D): 3 8.58 (d, J=8.1 Hz,
1H), 7.83-7.82 (m 1H), 7.57-7.46 (m 3H), 7.28-6.93
(m 11H), 5.54-5.43 (m 1H), 4.69- 4.55 (m 2H),
3.41-3.33 (m 1H), 3.14-3.06 (3H), 2.86-2.79 (m 1H),
1.93 (s, 3H). The first aspect of Category IV of
the present disclosure relates to conpounds having the
formula: wherein Ris a substituted or unsubstituted
t hi ophene-2-y1 unit and non-limting exanples of R and
R1 and the stereochem stry at Fgl,gar/e\further descri bed

in Table VI. TABLE VI No. R -
N
HO™ ‘E \E O CH,
PPN
H
(5)-4-{2-[2-(tert-Butoxycarbonylamino)acetamido |acetamide]-2-(4-ethylthiazol-2-

yhethyl}phenyl-sulfamic acid: "H (CD;OD ): § 7.09-6.91 (m, 5H), 5.30 (t, 1€, J=8.4 Hz),
3.60-2.64 (m, 6H), 1.34 (s, 9H), 1.16 (t, 3H, J=7.5 Hz).
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Rl 126 thiazol-2-yl1 hydrogen 127 4-nethylthiazol -2-y1
hydr ogen 128 4-ethylthiazol -2-yl hydrogen 129

4- propyl thi azol -2-yl1 hydrogen 130

4-i so-propyl thiazol -2-y1l hydrogen 131

4-cycl opropyl t hi azol - 2-y1 hydrpgggﬂ&SZ

4-pbutyl thiazol -2-y1 hydrqgen 1
0\\S‘WO HN O
Ho” “ﬂ 0  CHs
ﬂJ\O/‘TC%I:s

4-{(S)-2-[(S)-2-(tert-Butoxycarbonylamino)-4-methylpentanamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenylsulfamic acid: "H NMR (CD30D) § 7.19-7.00 (m, 4H), 5.50-
5.40 (m, 1H}), 4.13-4.06 (m, 1H), 3.32 (1H, A of ABX, J =7.5, 18Hz), 3.12 (1H, B of ABX,
J=8.1,13.8Hz), 2.79 (q, 2H, I = 7.8, 14.7Hz), 1.70-1.55 (m, 1H), 1.46 (s, 9H), 1.33 (t, 3H,
J=2.7Hz), 0.92 (g, 6H, J = 6, 10.8Hz).

5
SW
=N
O\\P/@/Y\
8. HN. O
HO” TN QO CH,
M P
'S C‘Eﬁa

4-{(8)-2-[(S)-2-(¢tert-Butoxycarbonylamino)-4-methylpentanamido]-2-[2-(thiophen-
2-yl)thiazol-4-yl]ethyl } phenylsulfamic acid: 'H NMR (CD30D) 8 8.06 (d, 1H, J = 8.4Hz),
7.61-7.58 (m, 1H), 7.57 (s, IH), 7.15 (t, 1H, J = 0.6Hz), 7.09-6.98 (m, 6H), 5.30-5.20 (m,
1H), 4.10-4.00 (m, 1H), 3.19-3.13 (m, 2H), 1.63-1.55 (m, 2H), 1.48-1.33 {(m, 10H), 0.95-
0.89 (m, 6H).

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

S/-\>/\
=N
Q0
V7
e HN. O
HO N
H

\( 0
N/U\O/CH3
H

=27

present disclosure.

{S)-4-{2-(4-Ethylthiazol-2-yl)-2-[ 2-(methoxycarbonylamino)acetamido]ethyl } -
phenylsulfamic acid: 'H (CD;OD): 8 7.12-7.07 (m, 4H), 7.03 (s, 1H), 5.42 (t, 1H, J=5.7
Hz), 3.83-3.68 (q, 2H, /~11.4 Hz), 3.68 (s, 3H), 3.34-3.04 (m, 2H), 2.83-2.76 (q, 2H, J=7.8

Hz), 1.31 (¢, 3H, J=7.5 Hz).
s%
0.0 —N
il HN._ 0
HO” TN
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4-tert-butylthiazol-2-y1 hydrogen 134
4- cycl ohexyl t hi azol - 2-y1 hydrogen 135
4, 5-di net hyl t hi azol -2-y1 hydrogen 136
4 nethyl 5-et hyl t hi azol - 2-y1 hydrogen 137

WLi-[4-raslthRzyl A QERD- Gdthok i ABHylatnind)-3-
( S) -iso- pltr]flopﬁﬂ,h 139 4- g}ét hRF{ahl azoI gé 1 (S)-i s)o- propyl
me@ﬂatﬂarmm@d]tdﬂnsé}mﬂenﬁsylfal(@)aclcgolrbNhHS/(CDsoD) 3 8.56(d, 1H,1=
7.8Hz), 7.09 (s, 4H), 7.03 (s, 1H), 5.26-5.20 (m, 1H), 3.90 (4, 1H, J = 7.8Hz), 3.70 (5, 3H),
3.30(1H, A of ABX, obscured by solvent}, 3.08 (1H, B of ABX, J =9.9, 9Hz), 2.79 (q, 2H,

J=11.1, 7.2Hz), 2.05-1.97 (m, 1H), 1.31 (t, 3H, J = 7.5Hz), 0.88 (s, 3H), 0.85 (s, 3H), 0.79-

0.75 (m, 1H).
S’S/@

7

4-{(S)-2-[(S)-2~(tert-Butoxycarbonylamino)-4-methylpentanamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenyisulfamic acid: "H NMR (CD30D) & 7.19-7.00 (m, 4H), 5.50-
5.40 (m, 1H), 4.13-4.06 (m, 1H), 3.32 (1H, A of ABX, J =7.5, 18Hz), 3.12 (1H, B of ABX,
J=8.1, 13.8Hz), 2.79 (q, 2H, J = 7.8, 14.7Hz), 1.70-1.55 (m, 1H), 1.46 (s, 9H), 1.33 (t, 3H,
J =2.7Hz), 0.92 (q, 6H, ] = 6, 10.8Hz).

S/y\
0 0 N
% o

HO” TN

O

" NJKO/CHE
H

\\//

4-{(8)-2-(4-Ethylthiazol-2-y1)-2-{(S)-2-(methoxycarbonylamino)-4-methylpentan-
amido]ethyl }phenylsulfamic acid: 'H NMR (CD30D) 5 7.12-7.03 (m, 5H), 6.84 (d, 1H,J =
8.4Hz), 5.40 (t, 1H, ] = 5.7Hz), 4.16 (t, 1H, J = 6.3H2z), 3.69 (s, 3H), 3.61-3.55 (m, 1H),
3.29-3.27 (m, 1H), 3.14-3.07 (m, 1H), 2.81 (q, 2H, J = 3.9, 11.2Hz), 1.66-1.59 {m, 1H),
1.48-1.43 (m, 2H), 1.31 (t, 3H, J = 4.5Hz), 0.96-0.90 (m, 6H).

SH
=N
QP
L HN. O
0O N Q (o]

" PPN
OCH

N 3
H

4-((S)-2-(4-Ethylthiazol-2-y1)-2- {(5)-2-[2-(methoxycarbonyl)acetamido]-3-
phenylpropanamido} ethyl)phenylsulfamic acid: 'H (CD;0D): & 7.22-7.01 (m, 9H), 6.97 (s,
1H), 5.37-5.32 (m, 1H), 4.64 (t, 1H, J=7.1 Hz), 3.71-3.68 (m, 2H), 3.64 (s, 3H), 3.28-3.26

(m, 1H), 3.03-2.96 (m, 2H), 2.83-2.72 (m, 3H), 1.28 (t, 3H, J=7.5 Hz).
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141 4-propylthiazol-2-y1 (S)-iso-propyl 142

4-iso-propyl thiazol-2-y1 (S)-iso-propyl 143

4-cycl opropyl thiazol -2-y1 (S)-iso-propyl 144

4-butyl thiazol -2-yl1 (S)-iso-propyl 145
4-tert-butylthiazol-2-y1 (S)-iso-propyl 146

4-cycl ohexyl t hi azol -2-y1 (S)-iso-propyl 147

4, 5Calicpaty !y bf thie presentalisclospfs) relatss-tp coppbundblbaving the formula:

wherein R is a substituted or unsubstituted thiophene-2-yl or thiophene-4-y1 unit and non-

5  limiting examples of R? are further described in Table VII.

TABLE VII

No. R R’

151 thiazol-2-yl —OC(CHs3);
152 4-methylthiazol-2-yl —OC(CH3);
153 4-ethylthiazol-2-yl —OC(CHs)s
154 4-cyclopropylthiazol-2-yl —~0OC(CH3)3
155 4-tert-butylthiazol-2-yi —0OC(CHai)s
156 4-cyclohexylthiazol-2-yl —OC(CH3);
157 4-(2,2,2-trifluoroethyl)thiazol-2-yl —OC(CHz)s
158 4-(3,3,3-trifluoropropyl)thiazol-2-yl —0OC(CHs);
159 4-(2,2-difluorocyclopropyl)thiazol-2-y =~ —OC(CH3)3
160 4,5-dimethylthiazol-2-yl —OC(CHj3)3
i61 4-methyl-5-ethylthiazol-2-yl —0OC(CHj3)s
162 4-phenylthiazol-2-yl —0OC(CH;3)s
163 4-(4-chlorophenyl)thiazol-2-yl —QC(CH3);
164 4-(3,4-dimethylphenyl)thiazol-2-yl —OC(CHs)s
165 4-methyl-5-phenyithiazol-2-yl —OC(CHs)3
166 4-(thiophene-2-yl)thiazol-2-yl —OC(CH3)s
167 thiazol-4-y1 —OC(CH;);
168 2-methylthiazol-4-yl —OC(CHs)3
169 2-ethylthiazol-4-yl —OC(CH3);
170 2-cyclopropylthiazol-4-yl ~0OC(CH;)s
171 2-tert-butylthiazol-4-yl —OC(CHs3)s
172 2-cyclohexylthiazol-4-yl —OC(CH3);
173 2-(2,2,2-trifluoroethyl)thiazol-4-yl —OC(CHj3)s
174 2-(3,3,3-trifluoropropyl)thiazol-4-y1 —OC(CHs3)3
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R R 148 4-net hyl -5-ethylthiazol-2-y1 (S)-iso-propyl

149 4-phenylthiazol-2-y1 (S)-iso-propyl

150

4- (t hi ophene-2-yl)thiazol-2-yl (S)-iso-propyl
The conpounds enconpassed within Category IV of the
present gjsclosure can be prgpared by the procegare

outlined I n Schene VI

and descri bed in Exanp

le 6

herei n bédpw. SLkPdiflldorocychpid/ Bli6zdRdagent sO&KEH:);

condi ti . Boc- Val ; EDCL, , DI PEA,
18 hlr. I oqg% (a) Boc S-p’hen}%uazo'l_—'g-gy

179
180
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
2006
207
210
211

2-(4-chlorophenyh)thiazol-4-yl
2-(3,4-dimethylphenyl)thiazol-4-yl
2-(thiophene-2-yl)thiazol-4-yl
thiazol-2-yl
4-methylthiazol-2-yl
4-ethylthiazol-2-yi
4-cyclopropylthiazol-2-yl
4-tert-butylthiazol-2-yl
4-cyclohexylthiazol-2-yl
4-(2,2,2-trifluoroethyl)thiazol-2-yl
4-(3,3,3-trifluoropropyl)jthiazol-2-yl
4-(2,2-diflucrocyclopropyl)thiazol-2-yl
4,5-dimethylthiazol-2-yl
4-methyl-5-ethylthiazol-2-yl
4-phenylthiazol-2-yl
4-(4-chlorophenyl)thiazol-2-yl
4-(3,4-dimethylphenyl)thiazol-2-yl
4-methyl-5-phenylthiazol-2-yl
4-(thiophene-2-yl)thiazol-2-yl
thiazol-4-yl
2-methylthiazol-4-yl
2-ethylthiazol-4-yl
2-cyclopropylthiazol-4-yl
2-tert-butylthiazol-4-yl
2-cyclohexylthiazol-4-yl
2-(2,2,2-trifluoroethyl)thiazol-4-yi
2-(3,3,3-trifluoropropyl)thiazol-4-yl
2-(2,2-difluorocyclopropyl)thiazol-4-yl
2-phenylthiazol-4-yl
2-(4-chlorophenyh)thiazol-4-yl
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%(Chts)E
—OC(CH3s)s
—OC(CHs)3
—OC(CH3);
—OCH;
—OCHj;
—OCHj;
~OCH;
—OCH3
—OCH;
—0OCH;
~0OCH;
—OCH;
—OCH;
—OCH;
-0OCH;
—OCHj;
—0OCH;
—0OCH;
—OCH;
-~OCH;
—QCH;
—OCH;
—OCH;
~OCH;
—-0OCHj;
-0OCH;
—OCH;
—0OCH;
—OCH;
—OCH;



HN O HO NO CH3 CH3 CH3 CH3 17 Reagents and
conditions: (b) (i) H2:Pd/C, MeOH;, (ii) SO03-pyridine,
NHAOH, rt, 2 hr..

EXAVPLE 6

4-1(S) - ZNE.( S)-2-(tert-But oxggar bonyl am no) - 3- rrehhyl but
anam dol-Z- (4-et hyl t hi azol - 2-

15yl ) et h@12 pheny kB f4fdimethylphiedyljthidrolRt-gbar at i cOQH;

1175 ol pr opy - Chioshenecs 40kEEER Dyt yl oo TPr6)

To a solyjgon of 1-(S)- (ﬁiﬁmngl hi azol - 2- —CH;

y1l) - 2- (4-ni trophenyBet hyl am né hydrobrom de, 3,
(0.200 g21®.558 nmol )4-methylthiazol-2-yl —CH;
(S)-(2-t but oxycar bg 1.no) 5, 3-, net hyl butyric.acid
(0. 133 g?Hand 1- hydr ox{}%}bﬁ%i‘#'g%l e (HoBt) 207 094
g) in DMigS5 ni) at 4Qchlo§:)§) AR@sh1-2-y1 ~CH

1- (3-di net hyl am nopropyl) - 3- et hyl car bodi i m de Ebci

(0.118 g¥1% ol | owed by-tet¥-buiyhiapeltZmd ne (0. 151 ¢)Hs The
m xture h$, Stirred 0 fahL..30. gi_put es then room
t enper at%‘?oe over ni g%%'(.:ydﬂ%gxﬁéhé oﬂ'glr?ﬂm xture is di1uted
wi th wat221 and exteaed-giflusrdethyiikidgol-2Hie conmbi g,
organi ¢ phase is washed wwth 1 N aqueous HCl, 5 %

aqueous . ‘hebdA-tHRuorppropi)thiazal-2wl ed overCHs

Na2SO4. sol v i LG to afferd
0219 g TBav yi oty Aol BBl g, | Mgty ¢
used w t2But furtherd,pdimdthydthiazoh2-yiC/ MS ESI + 40H;
(M+1) . Prepar at i of i

4-{(5)-223% 9) - 2- (t é‘rﬂfl@tgﬂt%ﬁwléblﬁ%ﬂh?rﬁm no) - 3- Mty | but
anam do]a%s (4-ethyl thi 2=ypethyl } phenyl suldam c
acid ( 17%:% {{1-]1-( etﬁ;ilﬂlﬁtiﬁl!me]\%%?l%&gl) - 2- ( 4- é}%

ni .t:joEJhel%/'?fl tet IhyI téa(lﬂrbdﬂlxgypl}enylz)ﬂmmyﬂm o%l %j.car-ﬁma 8 .
aci ertsbutyle A . Q) .i.s i ss ed in
Ngngm nﬁfh A ;%ﬁ;ﬂe?sﬂlaﬁaﬁwfﬁ%%&@ (ﬁog/o v%&}s is
added a e mXx BthvE5-Shbk a hydr agep,

at rmspheéae%z houraﬁé&%&?&n ?ﬁigg:ljre IS fi_lé%g/ed

t hr ough ed of fago ent isr ed
under rgﬁhiced pressure. JThe 1c‘[ulde product is digsol ved
in pyridiie (5 n) and tPE&%E Wi th S03-pyri diTé?

(0.146 @32 The react iDmett§lthlakslted at room t emggqat ure
for 5 mnutes after which a 7% sol uti on of NHAOH 15

(30 nL) 3 added. The2rfththiazol-4¢- W hen concent r&&d and
the resu44 ng resi d?—?gélépfﬁﬂﬁiﬂﬁb%@g@i reverse phase

chromat ography to a the desire
product 28 t he ammori-tar-satlylthiaddl-4lyl( CD30D ): 8-CH:08

. 4H), 7.02 (s, 1H), 5.43 (s, 3.85 (s, 1H),
(3.828-;?7279’6(m S,IS:D 50.‘@&10119,7,‘3’1&45"02?11‘!{23&,6 (s, (9IS:|) Ing
(s, 3H 2773 H).0 BRnkSroclitispol syl | THE

-yl
followi ng are further no i mt’ng exa?,rrples of the
first asidct of 2a@tBytnifudrapropylpiazdled-pk esent ~CHs

disclosuy 00 Y Mutrocytlopropyihiazol-4-1  —CHs

242 2-phenylthiazol-4-yl —CHs3
243 2~(4-chlorophenyl)thiazol-4-yl ~CH;
244 2-(3,4-dimethylphenyl)thiazol-4-yl —CH3;
246 2-(thiophene-2-yl)thiazol-4-yi —CH;
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(S)-4-{242-(tert-But oxycarbonyl am no) acet am dol acct am
dc] 2-(4-ethylthiazol-2- 25 ypethyll phenyl-sul famc
acid: 1H (CDSOD): 8 7.09-6.91 (m 5H), 5.30 (t, 1H,
J=8.4 Hz) 3.60-2.64 (m 6H), 1.34 (s, 94, 1.16 (t,

3H, TH& lﬁpdﬂﬁ)ls encompassed within Category V of the present disclosure can be
5)-2-7 2-(tert-Butoxycar | am no) - 4- met hyl pen

Prep@méh}' dt!?]pche(dnre euthped ini S@h@me Z’Jyamédhgmppﬁ anbxasmpie ﬂm@ln below.
acid: 1H NWVR (CD30D) 37.1 e Oo‘éfm 4H), 5.50- 5.40
(m 1H), 4.13-4.06 (m 1 (1H, A of ABX, J =
7.5, 18Hz), 3.12 (1H B of ABX, 5J = 8.1, 13. 8Hz)g%©
2.79 (g, 2HJ = 7.8, 14.7Hz), 1.70-1.55 (m 1H) | 1
(s, 9 ’ HOSHO =2, 7Hz) , 0.92 ¢ 6H =g,
OAO O N OjlcmSir'NLQ---Cc
o041t 2 I[n‘(I 2. (tert B, oxycar bonylpani no 4 ms Ppen
2tanam do] - Zr(thl op y1l)thi azol - 4-yl]ethyl }p nyI s
ul fam c aci NVR ("€B30D) 8 8.06 (d, 111, J =
8. 4Hz), 10 7.61%m,58 (in, 111), 7.57 (s, 1H), 7. % (¢H3
1H J = O.GIE‘), 7.09-6.98 (m 6H), 5.30-5.20 (m 1H),
4.10-4.002(m 1H), 3.19-3.13 (m 2H), 1.63-1.5%8 (m

2H), 1.48-1,33 (m 10H)...0.95- . in,. 6H).
TI:?B fol | ow (téawg;ﬁo?di“fﬂnﬁ Z@(‘ggggﬁﬁ&gew}_%ﬁé“second
aspect of Cat egor(yl) BYc ), piyh8ine! €BSOL; 4 Afl osure. 0 0

HONHN O O
(S)-4-{2-(4-Ethyl thiazol -2-y1)-2-[2-(nethoxycarbonyl am

i no) acet am do] et.hy1} henyl sul fam ¢ acid: 1H ( 0D)

8 7.12-7.07 ( MS (s, 1H), 5.42 (t, 1H, C?%»—Z@

Hz), : : J=11.4 Hz N 3k

3. 3af3 G4 (i 21, 2.83-2.76 (a Hz 131

g)t Hz) o
1~E(S) 2 (4 Et hyl t hi azol - 2-y1) }é [(§i 2- (methox carbon

yl am no) - 3- cit anam doket hyl | phenyl sul fa CH,

acid: 1H NWR ) 8 8.56 (d, 1H, J = 7.8Hz), 67%91

(s, 4H), 7.03%%s, TH), 5.26-5.20 (m 1H), 3.90 (& 1

J =7.8H), 70 (s, 3H), 3.30 (1H, A of ABX9 obscured

by sol vent 3.08 (1H, B of ABX _ J = 9, 9Hz), 2.79

(q, 2H, J Beagenisany cppgifions: @B(Jhﬂg?d/@nl\/l@l)l; reflug] (t

33 = 750 OGRSyl M1 BB 81238 - O 79 075

EXAMPLE 7
{1-(S)-(Phenylthiazol-2-yl)-2-(4-sulfoaminophenyl)ethyl|-
carbamic acid fer-butyl ester (19)

Preparation of [2-(4-nitrophenyl)-1-(S)-(4-phenylthiazol-2-yl)ethyl]-carbamic acid
tert-butyl ester (18): A mixture of [2-(4-nitrophenyl)-1-(S)-thiocarbamoylethyl}-carbamic
acid zert-butyl ester, 2, (0.343 g, 1.05 mmol), 2-bromo-acetophenone (0.231 g, 1.15 mmol),
in CH3CN (5 mL) is refluxed 1.5 hour. The solvent is removed under reduced pressure and
the residue re-dissolved in CH,Cl; then pyridine (0.24 mL, 3.0 mmol) and Boc;O (0.24 mL,
1.1 mmol) are added. The reaction is stirred for 2 hours and diethyl ether is added to the
solution and the precipitate which forms is removed by filtration. The organic layer is
dried (Na,SO,), filtered, and concentrated to a residue which is purified over silica to afford
0.176 g (39%) of the desired product ESI+ MS 426 (M+1).
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4-{(S)-2-[(S)-2-(tert-Butoxycarbonyl am no) - 4- net hyl pen

t anam do] -2-(4- ethylthiazol.-2-yDethyl}phenylsulfamc

ac:ld "H NVR (CD30D) 719700(m 4H), 5.50- 10 5.40
H, 4.13-4.06 (m 1H), 3.32 (1H, A of ABX J =

%%fﬁm?“ off149- @&Q?@;&B&f S 219“5 i,
carb?jg)qs ﬁzld 2B1-bityl @kér (19)= [2-(FiityophenylR 14(8)-(46phendltkiagol-2-ylethyl]-
carbamiq %‘& ser-Buted e 1 43476 8- Q4] menql} igdissolved inMeOtLAgpl)- A
catalrsjtﬁ'ﬁr{&ﬁlt af P@C?}DS (vg'i’s adted aAd del Iﬁlﬁﬂﬁ%s@ﬁﬁ@ﬁ hﬁ%@rf gen

acid: "H NWR 7.12-7.03 (m
atm&phel@ 12Hp0prs. SFIw(rea(qtlon BiHixture is fBteTadjirough aded of CERITE and the

solvoixiq)ls T Tﬁdémgér fta%ché er%s‘g%\g e(ca'uéegéqo&@t is %ss‘??ve%f p{é@w (12
mL)iangEEe&teﬁgmggS%}E%dﬂe @Brds 43 B%n%&l”{hé réuktioh is shithed-ht foom

temmam(f( 1@; 5 2n1(mteE@fﬁ§r| wlmcla@ ave &ih}tm ANHOH szﬂldr@[ adgsd; cBhe

i PSRRI Rl it rrinm e sppeieg yevergp phase
chrohﬁiB@@hy tB a?fo?cﬂe 080 é of fhe c&bﬁcf_cliz ﬁro&gct ('<71§i thghhﬁmo:ﬁmiﬁ“aﬁ 32 NMR

(30Q3M@Z 0@14)) 0 925511131 7@ Q he 2JH-]) 7.68 (931, ?36@1%1422(2‘&)31'1), 7.37-
7378 350 7 2478 i hpn s £26he @t a0 Aa#La s and 15.0 bz, 18),

304t(ﬂdQP499r63a1{&M11 He, ltHy o@BgRe®H):- y1 unit and non-5
l[Tmtin exarrples of R2 are further described in Table
vI Thefplgpwingpare fiygher qop-limiting|exagples of (ategory V of the present

disclosure.

(S)-4-(2-(4-Methylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid: "H
(CD;0D ). 6 7.31 (s, 4H), 7.20 (s, 1H), 5.61-5.56 (m, 1H}, 3.57-3.22 (m, 2H), 2.62 (s, 3H),

1.31 (s, 3H).
s/\>/\
. HN O
HO N
¢
(S)-4-(2~(4-Ethylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid: 'H NMR
(300 MHz, MeOH-d4) & 7.92 {(d, /= 8.1 Hz, 1H), 7.12-7.14 (m, 4H), 7.03 (s, 1H), 5.38-

5.46 (m, 1H), 3.3-3.4 (m, 1H), 3.08 (dd, /= 10.2 and 13.8 Hz, 1H), 2.79 (q, /= 7.2 Hz, 2H),
1.30 (t, /= 7.2 Hz, 3H), 1.13 (s, 9H).

s\
:>/\OH
QP @AA/L "
8. HN O
HO N E
H
(S)-N-(1-(4-Hydroxymethyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:

58



_0C(CH3) 3 152 4-rmet hyl t hi azol - 2-y1 -0C(CH3) 3 153

4-et hyl thiazol -2-y1 -0C(CH3) 3 154
4-cycl opropyl thiazol -2-y1 -0C(CH3) 3 155
4-tert-butylthiazol-2-yl -0C(CH3)3 156

O OO M € B a6 o 5 P04 Uy 28 4,787

HzZ2H 8 7303d}J + 8l ey, ) P2b)3. 31 @z,0lH)24 5 (s, QB)CH3) 8ddl 39 4.8 and
13.5 Hz, 1H), 2.99 (dd, J = 10.5 and 13.5 Hz, 1H), 0.93 (s, 9H).

S/y\
=N
RV
PR HN Q
HO N
H

(5)-4-(2-(4-Ethoxycarbonyl)thiazol-2-yl)-2-pivalamidecethyl)phenylsulfamic acid:
"H NMR (300 MHz, MeOH-d4) 5 8.30 (s, 1H), 8.04 (d, /= 8.1 Hz, 1H), 7.13 (s, 4H), 5.41-
5.49 (m, 1H), 441 (q, J = 7.2 Hz, 2H), 3.43 (dd, J= 5.1 and 13.8 Hz, 1H), 3.14 (dd, J=5.7

and 9.9 Hz, 1H), 1.42 (t, J= 7.2 Hz, 3H), 1.14 (s, 9H).
N0

N
QP
5. HN 0
HO N
H

(S)-4-(2~(4-Phenylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid: 'H NMR
(300 MHz, MeOH-ds) 3 7.94-8.01 (m, 3H), 7.70 (s, 1H), 7.42-7.47 (m, 2H), 7.32-7.47 (m,
1H), 7.13-7.20 (m, 3H), 5.48-5.55 (mm, 1H), 3.50 (dd, /= 5.1 and 14.1 Hz, 1H), 3.18 (dd, /=

10

10.2 and 14.1 Hz, 1H), 1.67 (s, SH).

15
s’ﬁ>/,(::11
= 0CIH;

N
WF
5~ HN O
HO N
H

4-((S)-2-(4-(3-Methoxyphenyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:
'H (CD;0D): 6 7.96-7.93 (d, 1H, J=8.1 Hz), 7.69 (s, 1H), 7.51-7.49 (d, 2H, J=7.9 Hz), 7.33
(t, 1H, J=8.0 Hz), 7.14 (s, 4H), 6.92-6.90 (d, 1H, J=7.8 Hz), 5.50 (t, 1H, /=5.1 Hz), 3.87 (s,

20 3H), 3.50-3.13 (m, 2H), 1.15 (s, 9H).
57\

N oCH,
QP
A8 HN QO
HO N
H
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4-(2,2-difluorocycl opropyl)thiazol-2-y1 -0C(CH3)3 160
- 4,5-di nethyl thiazol-2-y1l -0C(CH3)3 161

4- et hyl - 5-et hyl t hi azol -2-y1 -0C(CH3)3 162

4- phenyl t hi azol -2-y1 -0C(CH3) 3 163

& o prgt ot 0% SRy i i

g @Cl‘rmmyi 8 BQEWe&Mm HiERZ D53 23,3111), m:a CHR X, 388, 7.03-6.98 (m, 2H),
5,543 46 VAN S 5532 388! 1 £5 YL o A CF8) 3

OCH
S@’ 3
=N
O™ \E 0

4-((8)-2-(4-(2,4-Dimethoxyphenyl)thiazol-2-y1)-2-pivalamidoethyl)phenyl-sulfamic
acid: 'H (CD;0D): & 8.11-8.09 (d, 1H, /=7.8 Hz), 7.96-7.93 (d, 1H, J= 8.4 Hz), 7.74 (s,
1H), 7.18-7.16 (m, 4H), 6.67-6.64 (d, 2H, J=9.0 Hz), 5.55-5.47 (m, 1H), 3.95 (s, 3H), 3.87
(s, 3H), 3.52-3.13 (m, 2H), 1.17 (s, 9H).

57N

=N

0\\5,/0 /O/:rlq/\\::o
HO/ \H

(8)-4-(2~(4-Benzylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid
'H NMR (CD;0D) & 7.85 (d, 1H, J = 8.4Hz), 7.38-7.20 (m, 4H), 7.11-7.02 (m, 1H), 7.00 (s,
1H), 5.42-5.37 (m, 1H), 4.13 (s, 2H), 3.13-3.08 (m, 2H), 1.13 (s, 9H).

57N

-
o o N /s
0
P HN._ .0 7
HO E [

(8)-4-(2-Pivalamido-2-(4-{thiophen-2-yimethyl)thiazol-2-yl)ethyl)phenylsulfamic
acid: "H NMR (CD;OD) & 7.88-7.85 (d, 1H), 7.38-7.35 (m, 1H), 7.10-7.01 (m, 4H), 7.02
(s, 1H), 5.45-5.38 (m, 1H), 4.13 (s, 2H), 3.13-3.05 (m, 2H), 1.13 (2, 9H).
57N

N
RV
5 HN.__,0
HO TN
H H,C0

(8)-4-(2-(4-(3-Methoxybenzyl)thiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:
'H NMR (CD;0D) & 7.85 (d, 1H, J = 8.4Hz), 7.25-7.20 (m, 1H), 7.11-7.02 (m, 4H), 7.01 (s,
1H), 6.90-6.79 (m, 2H), 5.45-5.40 (m, 1H), 4.09 (s, 2H), 3.79 (s, 3H), 3.12-3.08 (m, 2H),
1.10 (s, 9H).
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15

167 thiazol-4-yl1 -0C(CH3)3 168 2-net hylthi azol -4-y1
-0C(CH3)3 169 2-ethylthiazol-4-y1 -0C(CH3)3 170
2-cycl opropyl thiazol -4-y1 -0C(CH3)3 171
2-tert-butylthiazol-4-yl -0C(CH3)3 172

2-cycl ohexyl t hi azol -4-y1 -0C(CH3) 3 o

2-(2,2,2-trifluoroethyl)thi azof\gz&) CH3) 3 174
2-(3,3,3-trifluoropgqpy N4-yl o
b HN._.0
HO E [

4-((S)-2-(4-(2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid: 'H (CD;0D): § 7.53 (s, 1H), 7.45 (s, 1H), 7.42-7.40
(d, 1H, J= 8.4 Hz), 7.19-7.15 (m, 4H), 6.91-6.88 (d, 2H, J=8.4 Hz), 5.51-5.46 (m, 1H), 4.30
(s, 4H), 3.51-3.12 (m, 2H), 1.16 (s, 9H).

Ve m N
N HN O
1o N I
H
(8)-4-(2-(5-Methyl-4-phenylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid:

'H (CD;ODY: & 7.63-7.60 (d, 2H, J=7.1 Hz), 7.49-7.35 (m, 3H), 7.14 (s, 4H), 5.43-5.38 (m,
1H), 3.42-3.09 (m, 2H), 2.49 (s, 3H), 1.14 (s, 9H).

so
(&A) /[:::T/N\I/L*N
5. HN. (0]

oy 1
(S)-4-(2-(4-(Biphenyl-4-yl)thiazol-2-yl)-2-pivalamidoethyl)-phenylsulfamic acid:

'Y (CD30D ): 6 8.04-8.01 (m, 2H), 7.72-7.66 (m, SH), 7.48-7.35 (m, 3H), 7.15 (s, 4H), 5.50
(t, 1H, J=5.0 Hz), 3.57-3.15 (d, 2H), 1.16 (s, 9H).

. S

@”ﬁi ’

O 0O N
Y HN (0]
Ho” ™ \(

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

S%
=N
0\\3//0 HN._ .0
HO™ TN \f

) @

Tz
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-0C(CH3)3 No. Ile 175

2-(2,2-difluorocycl opropypt hi azol -4-y1 -0C(CH3)3 178
2- phenyl t hi azol -4-y1 -0C(CH3)3 179

2- (4-chl or ophenypt hi azol -4-y1 -0C(CH3)3 180

2- ((@)4-©@LaEH-RutRbensboyh 228k s mﬁg-lo%r 13-ph8fy1 sulfamic acid:
2 (oh o(%h(?r?e- 2-yP )t hi :iggﬁ%%?yof%—o LY phEH sulfamic aci
'H NMR: 3610 MHg] CDGUB 5 7.18-7.02 (m, SH), 5.06-5.03 (m, 1H), 3.26 (dd, /=138,
4.8 Hz, 1H), 2.95 (dd, J=13.8, 9.3 Hz, 1H), 2.74 (dd, J=15.0, 7.2 Hz, 2H), 1.81-1.71 (m,
2H), 1.40 (s, 7H), 1.33 (bs, 2H), 0.988 (t, J= 7.5 Hz 3H).

s%

N
QP

HO/S\N HN\(O
o\ﬁ
(8)-4-(2-(ter+-Butoxycarbonyl)-2-(4-tert-butylthiazol-2-yl)ethyl)-phenyl sulfamic
acid: '"H NMR (300 MHz, CD;0D): § 7.12 (s, 4H), 7.01 (s, 1H), 5.11-5.06 (m, 1H), 3.32-
3.25 (m, 1H), 2.96 {m, 1H), 1.42 (s, 8H), 1.38 (s, 9H), 1.32 (s, 1H).

s’%
-~ OCH,

N

=

QP
PN HN Q

HO
O\]A
(8)-4-(2-(tert-Butoxycarbonyl)-2-(4-(methoxymethyl)thiazol-2-yl)ethyl)-phenyl
sulfamic acid: "H NMR (300 MHz, CD;OD): 8 7.36 (s, 1H), 7.14-7.05 (m, 4H), 5.06 (dd,
J=9.0, 5.1 Hz, 1H), 4.55 (s, 2H), 3.42 (s, 3H), 3.31-3.24 (m, 1H), 2.97 (dd, /=13.8, 9.9 Hz,

1H), 1.47-1.31 (m, 9H).
$7N
Y
0\\5#0 HN O
HO™ N \f\ﬁ
(5)-4-(2-tert-Butoxycarbonyl)-2-(4-(2-hydroxymethyl)thiazol-2
yl)ethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-ds) 6 7.22-7.25 (m, 1H), 7.09-

7.15 (m, 4H), 5.00-5.09 (m, 1H), 4.32-4.35 (m, 1H), 3.87 (¢, J = 6.6 Hz, 2H), 3.23-3.29 (m,
1H), 3.09-3.18 (m, 1H), 2.98 (t, /= 6.6 Hz, 2H), 1.41 (s, 9H).

57N
=y OG,H;
0\\3//0 o o
HN
5O T
0" \(;:A

(S)-4-(2-tert-Butoxycarbonyl)-2-(4-(2-ethoxy-2-oxoethyl)-thiazole-2-yl)-ethyl)

nZ
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184 4-nmethylthiazol-2-yl -OCH3 185 4-ethylthiazol-2-yl
-OCH3 186 4-cycl opropylthiazol-2-yl -OCH3 187
4-tert-butylthiazol-2-yl -OCH3 188

4-cycl ohexyl t hi azol -2-y1 - OCH3 189

s . SEEMIEL W BBt 6 il o116 o,

5.04-5((B, @n,diEf)] 400 g y/c+ 69FopRH)S ‘hscazs; IZHZ 330 (dd, J=4.8 and 14.1 HZ,
1H), 2.97 (dd, J = 9.6 Hz and 13.8 Hz, 1H), 1.41 (s, 9H), 1.29 (t, J = 7.2 Hz, 3H).

S})‘OCH},
QP /OA(LN o
HO’S\E HN\(O
o%
5 (5)-4-(2-(tert-Butoxycarbonyl)-2-(4-(2-(2-methoxy-2-oxoyethyl amino)-2-
oxoethyl)thiazole-2-yl)ethyl)phenylsulfamic acid: "H NMR (300 MHz, MeOH-ds) 8 7.31

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

s
IN/>—0; <
0\\s”'0 N, 0 ©

HO N
o\ﬁ
10 (S)-4-(2-(tert-Butoxycarbonylamino)-2-(2-(pivaloyloxy)thiazol-4-yl)ethyl)phenyl-
sulfamic acid: "H NMR (300 MHz, D,0) & 6.95 (s, 4H), 6.63 (s, 1H), 2.94 (dd, /= 13.5 and
4.8 Hz, 1H), 2.75 (dd, J=13.5 and 4.8 Hz, 1H), 1.16 (s, 9H), 1.13 (s, 9H).

.
0o 0
S HN._ 0
w0 Y

(S)-4-(2-(tert-Butoxycarbonylamino)-2-(5-phenylthiazol-2-yl)ethyl)-phenyl sulfamic
15  acid: 'H NMR (300 MHz, CD;0D): & 7.98 (s, 1H), 7.62 (d, /=7.2 Hz, 2H), 7.46-7.35 (m,
4H), 7.14 (s, 4H), 5.09 (bs, 1H), 3.07-2.99 (m, 2H), 1.43 (s, 9H).

37X
.,N> < 2
o 0
Y
o7 S O?N{;o CFs

4-((S)-2~(tert-Butoxycarbonylamino)-2-(4-(3-(trifluoromethyl)phenyl)thiazol-2-
yDethyl)-phenyl sulfamic acid: 'H NMR (300 MHz, CD;0D): § 8.28 (s, 1H), 8.22-8.19 (m,

o

T
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-OCH3 192 4, 5-di net hyl t hi azol -2-y1 -OCH3 193
4-met hyl - 5-ethyl t hi azol -2-y1 -OCH3 194
4- phenyl t hi azol -2-y1 - OCH3 195
4- (4-chl or ophenyl )t hiazol -2-y1 -OCH3 196
1H)47 e6(54 1;#') ”T—‘&in thrl.\m tztm)ai@é (d21¥§-1ﬁ20tﬁ),17915 (s, 4H), 5.17-5.14 (m,

yl thi azol Z2-y1

1H)43(4t3h3 e oo st 129% 1, et Facs, OFD.

57N
o (T -
il HN.__0
HO N
¥ /\E
(8)-4-(2-(fert-Butoxycarbonylamino)-2-(5-phenylthiazol-2-yl)ethyl)-phenyl sulfamic

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

(8)-{4-[2,2-Dimethyl-propionylamino)-2-(2-phenyl-thiazole-4-yl)ethyl [phenyl }-
sulfamic acid: "H NMR (300 MHz, MeOH-dy) § 7.92-7.96 (m, 2H), 7.65 (d, J = 8.4 Hz,
1H), 7.45-7.49 (m, 3H), 7.18 (s, 1H), 7.08-7.15 {m, 4H), 5.34-5.41 (m, 1H), 3.26 (dd, J =
14.1 and 6.0 Hz, 1H), 3.08 (dd, J= 13.8 and 9.0 Hz, 1H), 1.47 (s, 9H).

(S)-4-(2-tert-Butoxycarbonylamido)-2-(4-phenyl)-2-(4-phenylthiazole-2-yl)ethyl)-
phenylsulfamic acid: "H NMR (300 MHz, MeOH-ds) 8 7.93 (d, J= 6.0 Hz, 2H), 7.68 (s,
1H), 7.46-7.42 (m, 3H), 7.37-7.32 (m, 1H), 7.14-7.18 (m, 3H), 5.13-5.18 (m, 1H), 3.40 (dd,

J=4.5 and 15.0 Hz, 1H), 3.04 (dd, /= 9.6 and 14.1 Hz, 1H), 1.43 (s, 9H).
H;COZC

HO T

(S,5)-2-(2-{2- [2-tert—Butoxycarbonylam1n0-2-(4—sulfoam1nophenyl)ethy1]thiazol-4-
yl}acetylamido)-3-phenylpropionic acid methyl ester: "H NMR (300 MHz, MeOH-d,)
& 6.85-6.94 (m, 9H), 6.64 (s, 1H), 4.83 (s, 1H), 4.54-4.58 (m, 1H), 3.49 (5, 3H), 3.39 (s,
2H), 2.80-2.97 (m, 1H}), 2.64-2.78 (m, 1H), 1.12 (s, SH).

(8)-[1-{1-Ox0-4-[2-(1-phenyl-1H-tetrazol-5-sulfonyl)ethyl]- 1 H-1A*thiazol-2-y1}-
2-(4-sulfamino-phenyl)-ethyl]-carbamic acid ters-butyl ester: 'H NMR (300 MHz, MeOH-
da) & 7.22-7.75 (m, 2H), 7.62-7.69 (m, 2H), 7.55 (s, 1H), 7.10-7.20 (m, 5H), 5.25 (m, 1H),
4.27-4.36 (m, 1H), 4.11-4.21 (m, 1H), 3.33-3.44 (m, 4H), 2.84-2.90 (m, 1H), 1.33 (s, 9H).

E
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t hi azol -4-y1 -OCH3 200 2-nethylthiazol-4-yl1 -OCH3 201
2-ethyl thiazol -4-y1 -OCH3 202

2- eyel opropyl t hi azol -4-y1 - OCH3 203
2-tert-butylthiazol-4-yl -OCH3 204

2-cycl ohexyl t hi azol -4-y1 - OCH3 /s

2-(2,2,2-trifluoroethyl)thkazel ~4.y1 206
2-(3,3,3-trifluoropro ptz%-4by1 - OCH3
T
O\ﬁ
4-((S)- 2-(fert-Butoxycarbonylamino)-2-(4-(thiophen-3-yl)thiazol-2-yl)ethyl )phenyl
sulfamic acid: '"H NMR (300 MHz, CD;OD): 5 7.84 (dd, J=3.0, 1.5 Hz, 1H), 7.57-7.55 (m,

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

=N
0\\S//O m\ 0

HO

mz

(S)-4-(2-(Benzo|d]thiazol-2-ylamino)-2-(tert-butox ycarbonylamino)ethyl)-
phenylsulfamic acid: 'H NMR (CD;OD) & 7.86-7.82 (m, 2H), 7.42 (t, 2H, J=7.1 Hz), 7.33
(t, 1H, J=8.2 Hz), 7.02 (s, 4H), 5.10-5.05 {m, 1H), 2.99-2.91 (m, 2H), 1.29 (s, 9H).

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

Regulation of HPTP-f provides a means for modulating the activity of angiopoietin
receptor-type tyrosine kinase Tie-2, and thereby mediate disease states wherein
angiogenesis is improperly regulated by the human body. The compounds of the present
disclosure serve as a means for providing regulation of angiogenesis. As such the present
disclosure addresses several unmet medical needs, inter alia;

1) Providing compositions effective as human protein tyrosine phosphatase beta

{(HPTP-f) inhibitors; and thereby provide a means for regulating angiogenesis in a

disorder wherein angiogenesis is elevated;

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

disorder; and

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

wherein angiogenesis is decreased.
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accepted dictionary meanings. Thus, the meaning of the term “regulate” includes, but is not

limited to, up-regulate or down-regulate, to fix, to bring order or uniformity, to govern, or to
direct by various means. In one aspect, an antibody may be used in a method for the
treatment of an “angiogenesis elevated disorder” or “angiogenesis reduced disorder”. As
used herein, an “angiogenesis elevated disorder” is one that involves unwanted or elevated
angiogenesis in the biological manifestation of the disease, disorder, and/or condition; in the
biological cascade leading to the disorder; or as a symptom of the disorder. Similarly, the
“angiogenesis reduced disorder” is one that involves wanted or reduced angiogenesis in the
biological manifestations. This “involvement” of angiogenesis in an angiogenesis

elevated/reduced disorder includes, but is not limited to, the following:

1. The angiogenesis as a “cause” of the disorder or biological manifestation, whether /.
the level of angiogenesis is elevated or reduced geneticaily, by infection, by

autoimmunity, trauma, biomechanical causes, lifestyle, or by some other causes.

2. The angiogenesis as part of the observable manifestation of the disease or disorder.
That s, the disease or disorder is measurable in terms of the increased or reduced
angiogenesis. From a clinical standpoint, angiogenesis indicates the disease;

however, angiogenesis need not be the “hallmark”™ of the disease or disorder.

3. The angiogenesis is part of the biochemical or cellular cascade that results in the
disease or disorder. In this respect, regulation of angiogenesis may interrupt the
cascade, and may control the disease. Non-limiting examples of angiogenesis
regulated disorders that may be treated by the present disclosure are herein described

below.

FORMULATIONS
The present disclosure also relates to compositions or formulations which comprise
the Kv1.5 potassium channel inhibitors according to the present disclosure. In general, the
compositions of the present disclosure comprise:
a) an effective amount of one or more phenylsufamic acids and salts thereof
according to the present disclosure which are effective as human protein
tyrosine phosphatase beta (HPTP-3) inhibitors; and

b) one or mote excipients.

66



10

15

20

25

30

4- et hyl thi azol -2-y1 -CH3 217 4-ethylthiazol-2-yl -CH3

218 4-cycl opropyl thiazol-2-yl -CH3 219
4-tert-butylthiazol-2-yl -CH3 220

4- cycl ohexyl t hi azol -2-y1 -CH3 221

4- (?‘oro-th% pufdost T REpRYR His@l%@ﬁreghé’%nncé%_é@ﬁt” and “carrier” are used

4- (3, 3, trlfluoropropy )thiazol -2-y1
intqrcb@;@abiy thraeghooy thealssaripyion oh t}mzm'bseat gisclosDedand said terms are
defined herein as, “ingredients which are used in the practice of formulating a safe and
effective pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in
delivering a safe, stable, and functional pharmaceutical, serving not only as part of the
overall vehicle for delivery but also as a means for achieving effective absorption by the
recipient of the active ingredient. An excipient may fill a role as simple and direct as being
an inert filler, or an excipient as used herein may be part of a pH stabilizing system or
coating to insure delivery of the ingredients safely to the stomach. The formulator can also
take advantage of the fact the compounds of the present disclosure have improved cellular
potency, pharmacokinetic properties, as well as improved oral bicavailability.

Non-limiting examples of compositions according to the present disclosure include:

a) from about 0.001 mg to about 1000 mg of one or more phenylsulfamic acids

according to the present disclosure; and

b) one or more excipients.

Another embodiment according to the present disclosure relates to the following
compositions:

a) from about 0.01 mg to about 100 mg of one or more phenylsulfamic acids

according to the present disclosure; and

b) one or more excipients.

A further embodiment according to the present disclosure relates to the following
compositions:

a) from about 0.1 mg to about 10 mg of one or more phenylsulfamic acids

according to the present disclosure; and

b) one or more excipients.

The term “effective amount”™ as used herein means “an amount of one or more
phenylsulfamic acids, effective at dosages and for periods of time necessary to achieve the
desired or therapeutic result.” An effective amount may vary according to factors known in
the art, such as the disease state, age, sex, and weight of the human or antmal being treated.
Although particular dosage regimes may be described in examples herein, a person skilled
in the art would appreciated that the dosage regime may be altered to provide optimum
therapeutic response. Thus, it is not possible to specify an exact "effective amount.” For

example, several divided doses may be administered daily or the dose may be
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necessary to achieve a therapeutic amount.

METHOD OF USE

The present disclosure relates to methods for regulating angiogenesis in a human
comprising administering to a human one or more of the disclosed compounds.

One example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject, wherein the angiogenesis regulated disorder is
an angiogenesis elevated disorder, and said disorder is chosen from diabetic retinopathy,
macular degeneration, cancer, sickle cell anemia, sarcoid, syphilis, pseudoxanthoma
elasticum, Paget's disease, vein occlusion, artery occlusion, carotid obstructive disease,
chronic uveitis/vitritis, mycobacterial infections, Lyme's disease, systemic lupus
erythematosis, retinopathy of prematurity, Eales' disease, Behcet's disease, infections
causing a retinitis or choroiditis, presumed ocular histoplasmosis, Best's disease, myopia,
optic pits, Stargardt's disease, pars planitis, chronic retinal detachment, hyperviscosity
syndrome, toxoplasmosis, trauma and post-laser complications, diseases associated with
rubeosis, and proliferative vitreoretinopathy.

Another example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject, wherein the angiogenesis regulated disorder is
an angiogenesis elevated disorder, and said disorder is chosen from inflammatory bowel
diseases such as Crohn's disease and ulcerative colitis, psoriasis, sarcoidosis, theumatoid
arthritis, hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic
telangiectasia, solid or blood borne tumors and acquired immune deficiency syndrome.

A further example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject wherein the angiogenesis regulated disorder is
an angiogenesis reduced disorder and chosen from skeletal muscle and myocardial
ischemia, stroke, coronary artery disease, peripheral vascular disease, coronary artery
disease.

A yet further example of the disclosed methods includes a method of vascularizing
ischemic tissue. As used herein, “ischemic tissue,” means tissue that is deprived of
adequate blood flow. Examples of ischemic tissue include, but are not limited to, tissue that

lack adequate blood supply resulting from myocardial and cerebral infarctions, mesenteric
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2-(3,3,3-trifluoropropyl)thiazol-4-yl1 -

interruption of the supply of oxygenated blood may be caused bya vascular occlusion.
Such vascular occlusion may be caused by arteriosclerosis, trauma, surgical procedures,
disease, and/or other etiologies. Also included within the methods of treatment of the
present disclosure is the treatment of skeletal muscle and myocardial ischemia, stroke,
coronary artery disease, peripheral vascular disease, coronary artery disease.

A still further example of the disclosed methods includes a method of repairing
tissue. As used herein, “repairing tissue” means promoting tissue repair, regeneration,
growth, and/or maintenance including, but not limited to, wound repair or tissue
engineering. One skilled in the art appreciates that new blood vessel formation is required
for tissue repair. In turn, tissue may be damaged by, including, but not limited to, traumatic
injuries or conditions including arthritis, osteoporosis and other skeletal disorders, and
burns. Tissue may also be damaged by injuries due to surgical procedures, irradiation,
laceration, toxic chemicals, viral infection 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 disclosed compounds 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 yet still further example of the disclosed methods includes a method of promoting
tissue repair characterized by enhanced tissue growth during the process of tissue
engineering. As used herein, "tissue engineering” is defined as the creation, design, and
fabrication of biological prosthetic devices, in combination with synthetic or natural
materials, for the augmentation or replacement of body tissues and organs. Thus, the
present methods may be used to augment the design and growth of human tissues outside
the body for later implantation in the repair or replacement of diseased tissues. For
example, antibodies may be useful in promoting the growth of skin graft replacements that
are used as a therapy in the treatment of burns.

Other examples of the tissue engineering example of the disclosed methods includes
in cell-containing or cell-free devices that induce the regeneration of functional human
tissues when implanted at a site that requires regeneration. As discussed herein,
biomaterial-guided tissue regeneration may be used to promote bone re-growth in, for

example, periodontal disease. Thus, antibodies may be used to promote the growth of
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human tlssues des1gned 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 disclosed phenylsulfamic acids
in the manufacture of a medicament for promoting the growth of skin graft replacements.

The present disclosure also relates to the use of the disclosed 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 disclosed compounds can be used in the manufacture of one or more
medicaments, non-limiting examples of these medicaments are:

Medicaments for the treatment an angiogenesis regulated disorder in a subject,
wherein the angiogenesis regulated disorder is an angiogenesis elevated disorder.

Medicaments for the treatment an angiogenesis regulated disorder in a subject,
wherein the angiogenesis regulated disorder is an angiogenesis elevated disorder chosen
from Crohn's disease and ulcerative colitis, psoriasis, sarcoidosis, rheumatoid arthritis,
hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid
or blood borne tumors and acquired immune deficiency syndrome.

Medicaments useful for the purposes of tissue engineering thereby inducing
enhanced tissue growth.

Medicaments for the treatment an angiogenesis regulated disorder in a subject,

wherein the angiogenesis regulated disorder is an angiogenesis reduced disorder.

PROCEDURES

Screening Assays using in vitro and in vivo models of angiogenesis
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mol ) is dissolved in MeOH (4 rrL) A catal ytic anount
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m xture is then concentrated and the resulting residue
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meghgdologies] xtay, Biapd physiological tests. Therefore induction of

angiogenesis as an effective means of preventing or attenuating ischemia in tissues affected

by or at risk of being affected by a vascular occlusion can be readily determined.

A person skilled in the art of using standard techniques may measure the
vascularization of tissue. Non-limiting examples of measuring vascularization in a subject
include SPECT (single photon emission computed tomography); PET (positron emission

tomography); MRI (magnetic resonance imaging); and combination thereof, by measuring
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(s, 7H), 1.33 (bs, 2H), Q.988 (t, J= 7.5 Hz S0 H
(S)-4-(2-(tert-Butoxyc i b )-2-(4-tert-buty|th| azol -
2-yDet hyl ) - menmﬁ(&n% acid: 111 NVR (300 MHz,
CD30D) : 87‘}’29‘( , oQl (s, 1H), 5.11-5.06 (m
1H), 3.32- 3.2 (m 1 9QH(m 1H), 1.42 (s, 8H),
1.38 (s, 9H), 1.32 (s] 1H). 0.00001 0.3
10(S)-4-(2-(tert-But car bonyO- 2- (4- (et hoxynet hyl )t h

i azol - 2-yfl et hyl)-ph | sulfamc acid: Il NWR (300
MHz, CD30D): 8 7.36 (s, 1H), 7.14-7.05 (m 4H), 5.06

( e (S¥2H-Cychplophithiazely2-y)-BHS(-3-(metHoxy3. 42 (s, 3H),

car%bw]?lm%néi 3($Hen%lg%dpananudo &gyl}ghenyIsquar?ncgam H,

15(S)-4-(2-tert-But oxyc;; bop 2- (4- (2- hydr oxymet hypt
hi azol -2 yl)ethyl)y z?!’.c acid: 114 NWR (300
M-z, MeOH-d®)°8[7.72-T. (m 1H), 7.09- 7.15 (m 4H),
500509(msn‘ 4. 4035 (m 1H), 3.87 (t, J= 6.6
Hz, 2H), 3.23-B8.29 ( H)“x,33309318(m 1H), 2.98
(t, J=6.6 Hz, 2H), 1 41H(S 9H). NHNyO 1.78
20(S) - 4- (2-tert- But ar bony1) - 2- (4- ( 2- et hoxssx206x0et
hyl ) -thi azol e- 2-y1) - yI) phenyl sul fam ¢ aci d: 1HNWVR

300 7.09-7. 16 4H) ,
é 04 mwﬁﬁf}‘%’l‘; ’qé's QJEP%‘ZFE oH) 3.(g]4 (??

3.3 . 1H), 2.97 (dd, J =
S e ag‘gé%gxy%#y%foﬁ@ﬁ%}f%@? 9H)H? 1. 29 (t(, J =
7. 2 Hz,pr8pdnamido]ethyl}phenylsulfamic acid

s’gi
=N
O\\S/,O m 0]
uo” “E 0

N/IkO/CH:’\
H

0.001 0.31

4-{(.5)-2-(4,5-Dimethylthiazol-2-yl)-2-[{.S)-2-
(methoxycarbonylamino)-3-phenyl-

propanamido]ethyl}phenylsulfamic acid
s’@_\

/H\ /CH}

\w

0.0001 1.12

4-{(S)-2-(4-Ethyl-5-methylthiazoi-2-yl)-2-[(S)-2-(methoxy-
carbonylamino)-3-phenyl-propanamido}ethyl } phenylsulfamic
acid
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5(S)-4-(2-(tert-Butoxycarbonyl)-2-(4-(2-(2-nmethoxy-2-0
xoyet hyl am no) - 2-

oxoet hyl )t hi azol e- 2- ypet hyl ) phenyl sul fam ¢ aci d: | HNVMR
(300 MHz, MeOHd4) 8 7.31 (s, 1H), 7.01-7.16 (m 4H)
5.04-5.09 (m 1H), 4.01 (s, 2H), 3.78 (s 2 Pgﬁ P1B
(s, 3H), 3.29 (ddompoundl and 13.8 Hz, ()

J=9.3 and 13.8 Hz, 1H), 1.41 (s, 9H). so kM~ I1Cso uM
10(S)-4-(2-(tert-Butox _E%»f—b\onyl am no) - 2- ( 2- ( pi val oyl ox
y) t hi azol - 4oycpe eyl - Bul fam ¢ acid: NWVR (300

VHz, D20)4}§, : , 6.63 (s, 1H), 2.94 (dd, 1=
13.5 and 8 , 1H), 2.7h (4d, J=13.5 and 4.8 Hz,

1H), 1.16 (s, 9H), 1.3 s 9H). HO NH\NyO  0.0003 1.63
(S)-4-(2-(tert-Buto rbonyl am no) - 2- (5- phenyl t hi azol
-2-yfl ethyl)-phenyl famc 15 acid: | HNVR (300 MHz,
CD30D): 8 7.98 (s, 7.62 (d, J=7.2 Hz, 2H),
4-{(B)-26(I)-3Methoxddrhonglaidings3-phedylpropasnidsl; 1H),

2—[%-'_(2,%;2-% %‘%’éﬂg}hﬁ’é}gﬂ‘w@ﬁﬂ%@} fﬁ’g%‘}'ﬁlﬁ‘)‘lf"é"-‘ifi‘f’i(%- (trifluorom

et hyl ) Phenyl )t hi azol - et hyl ) - phenyl sul fam c aci d:
11-1 NIVER (300 A R0D\_.8 8.28 (s, 1H), 8.22-8.19
(m  1H),7.%8 . (.65 (d, J=5.1 Hz, 2H), 7.45

(d, J:8.1HH’Z,1;§1 I8 (s, 4H), 5.17-5.14 (m 1H),
3.43-3.32 (m 1H) 5 (Jlslg’CHa] 14.1, 9.6 HZ’O(}&?OS 1. 4&12

(s, 9H. 0. ,Ss11,0
ar bonyl am no) - 2- (5- phenyl t hi azol

(S)-4-(2-(tert-Buto
-2-ypet hyl ) -phenyl Swtfamc 5 acid: 1HNWR (300 MHz,

-1&Y3088y: > B o124 5 - 2H)
-5 3y 2B dhyoohlapifo R ol laghorlly
2-[43(30873 -2 i Sor¢propAhthiazdl-2-31] ethyl }9hfnylsulfamic acid
(S)-{442, 2-Di et hyl - pr opi onyl am no) - 2- (2- phenyl - t hi azo
| e-4-ypet hyl i phenyl} T mc acid: 11-1 NWR (300
MHz, I\/EOI—I-dé)oS (= 2H), 7.65 (d, J = 8.4
Hz, 101H), H, 7.18 (s, 1H), 7. 08-7. 15
(m 4H), §34H5 41(m 1£ .26 (dd, J 14.1 and 6.0
Hz, 1H), 3.08 (dd, J=1 80and 9.0 Hz, 1H), D.oB1 (s, 0.64
9H) .
(S)-4-(2-tert-Butox bonyl am do) - 2- (4- phenyl) -2-(4-p
henyl t hi azol e- 2-ypet hyl ) - phenyl sul fam ¢ acid: 111 NWR
4-{@$Gd(mmmoxmﬂz)onslam® 1—ubelwlpr@pa@amdo]2w, 7.68 (s,

2%[519@“? ﬁg@gﬁﬁgﬁ%l-ﬁ- ]e {a&ﬁla lé?]’: Z: é4‘;1 Zals

15.0 Hz, 1H), 3.04 (dg/WOQ 6 and 14.1 Hz, 1H), 1.43

(s, 9H). . <y ‘omc
N
S HN. O
HO O

N
H
CH
E)J\O/ 3

0.0002 0.07

4-{(S)-2-(4-(Ethoxycarbonyl}thiazol-2-yl}-2-[ (5)-2-(methoxy-
carbonylamino)-3-phenylpropanamidojethyl } phenylsulfamic acid

76




a3co2c S'--) NNH O (S,9)-2-(2-

{242-tert-Butoxycarbonyl am no- 2- (4- sul f oam nophenypet h
yl ]t hiazol -4- yl1} acetyl am do) - 3- phenyl propi onic acid
met hyl ester: 111 NWR (300 MHz, MeOH-d4) 8 6.85-6.94
(m 9H), 6.64 (s, 1H), 4.83 (s, 1H), 4.54-4. ﬁ%ﬁ? PTPIB
1H), 3.49 (s, 3HCompdfhd s, 202H), 2.80-2.97 ﬁl&
2.64-2.78 (m 1H), 1.12 9H) . (S) 411Cso p Icﬂ”ﬂ“
{ 1- Ox0- 442- ( 1- pheny! - 1H-r azol - 5-sul f onyf | ethyl]-1H
1X4-t hi azol - 2-y1}

2- (4-sul fam no- phenyl) -e&hyl Jcarbam c acid tert-butyl

ester: 1HNMR (300 . IMePHd4) 8 7.22-7.75 (m 2H),
7.62-7.69 (m 55 (s, 1H), 7.10-7.20 (m 5H),
525(m 1@)/ 4.6 1H), 4.11-4.21 (my Oé@%

3.33-3.44 (m #H), 2.8 2)ro4{m 1H), 1.33 (s

HCS. N HNyO sisya SF- {1/ §. 4-((9)-
2- (tert-Butoxycarbon m no) - 2- (4- (t hi ophen-3-yl)thiaz
I 2 yBet hyl)phenyl am c acid: 114 NWVR (300 MHz,

275) 84 (dd, J=3.0, 1.5 Hz, H),757755(m
4- {iﬁw[ @ﬁhé?}boxywboayla@mp)ﬁzphempropﬁnm@) 4H)

:1 ; @p]t% @E-Egoﬁrﬁl%@ﬁ@ ﬁél,s‘g]g%fﬁ“,]cd}f’.dag ?é 5(1(:6]'. 00

HO N HNyO

(S)-4-(2-(Benzo[d]thiazo -yl am no) - 2-(tert-but oxycar
bonyl am no) et hyl ) - phenyl/sul fam ¢ acid: 1H NVR (CD30D)
8 7.86-7.82 (m 2H), 7.¥™D(, 2H, J=7.1 Hz), 7.33 (t,

1H, J=8.2 Hp) o 7 “~sH) N 5.10-5.05 (m  114),
2.99-2.91 (m¥. 1489 s, OH).
10(S) 4- (22erk- Bt oxyc

r gonyl am no) - 2- (2- net hyl t hi azag
?go'fﬁr NVR (300 MHz, £Rgpts 039
; Fs, 1H), 2.26 (dd, .1= 13.8

and 7.2 Hz, 1H), 236,..1:138and72Hz 1H),

2.48 (s, 3H) 1.17 (s,;7 9H). Regul ati on of HPTP43

B {(9)-0€¢$- Bahyr&aptsenty Dhiasel iy BL- [9)-2methokivi t y of
angi opoi.etin receptor-type osi ne k|nase Tie-2, and
qaﬁ&ﬂé@w%%ﬁ ahe@y&pmag@n@p&téé}mw lsplfam

acid

6.99-7.002(m 4H), 6

N
H axigs 07

4-{(S)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-
2-(4-phenyltiuazol-2-yi)ethyl}phenylsulfarmc acid

\\f/m\

)L o <5x10° 0.99

4-{(S)-2-[(S)-2-(Methoxycarbonylamino)-3-phenylpropanamido]-
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15 angi ogenesis is inproperly regulated by the human
body. The conpounds of the present disclosure serve as
a means for providing regulation of angi ogenesis. As
such the present disclosure addresses several unnet
medi cal needs, inter alia; 1) Providing co tbhon
effective as hun@ompowmidi n tyrosine phosphgﬁg?gi)get %PTPIB
-éHPTP;ls) i nhi bitaors; _and_thereby provide a Teahtd £ df-s0 M
S (thiopheg 2R iiggpd rieyliethyliphenybyifamicaeid wher ei n
angi ogenesi s is el evatgey 2)~Providi ng conpositions
ef fective as human prakeyn Lyt osi ne phosphat ase beta
(HPTP-(3) iR b and thereby provide a neans for
regul at i ngioahg; %@ a disorder; and 3)
Provi di ng conmposi ti ongietkecds ve human protejn
tyrosi ne phosphat ase betia €HPTP- 25f 3) i nhi B1-9Q008;  arfy44
t hereby provide a for regul ating angi ogenesi s in
a di sorder wherein ogenesi s i s decreased.
r es of the pres I sclosure.the term
4-{SF 2B o Rypar oSS o herS bRt Re T ot 1 onar y
hitghen-3 hhid]@-ﬁ}l@!i‘}l eayishfnicakia " r egul at e”

?ﬁgpudes, bﬂgﬁis not inipgh ?o, up-regul ate or
down-regul ate, to fix, ring order or uniformty,
to govern, or to direcl various neans. |n one
aspect, an qui y Ve used in a nethod for the 5
treat ment gfsaplangidogenesi s el evated disorder” or
"angi ogenesi sireduced disprder”. As used herein, an
"angi ogenesi s el evat @i s6rder" is one that involves
unwant ed or el evate gi ogenesis in the biopdﬁncal 0.18
mani festation of th sease, disorder, and/or
condition; in the biological cascade |eading to the

4-§i53-8r(@r Dibydread Hecyslppentafial tbiazolk2- ybisifeer . Sinmilarly,
the "angi o en Si s ﬁFd ced qi order" is one that
i nvol ves mﬁﬂ?gﬂx%?rpg éﬁgiogenesis in the 10
bi ol gHlgidtopiBahide iR } sHeaylsific dcfdvol venment " of

angi ogenesi s i n an angi ogenesi s el evat ed/ reduced
di sorder includes, but i ot limted to, the

foll owi ng: 1. The angi oge is as a "cause" of the
di sorder oryhjo i “mani f estati on, whether the
| evel of andgfo sim_i_® el evated or reduced

genetical IV, By infectfor) by autoi nmunity, traums,
bi omechani cal causes,? gggsfyfe, or by sone ot her
causes. 15 2. The angi*ageénesis as part of the0.0004  0.089
observabl e mani festatilon of the di sease or disorder.
That is, the disease™r disorder is neasurable in
4-{(SpTES) - (MbRokyartpasksthie)-3-phkngitommging@dnesi s. From a
clinical  standpoint, angi ogenesis indicates the
2§15t RB Az A GO DG SREENY ThEaHSH N B e t he
“hal | mark" of the di:sease or disorder. 3.The
angi ogenesis is part of the biochem cal or cellular
cascade that results § 20di sease or disorder. In
this respect, ) gi ogenesi s may i nterrupt
t he cascad%g 3 @ cgntrol the disease. Non-limting
exanpl es Ff "dhgi“ogenegi s? regul at ed di sorders that may
be treated by the presgnat,difscl osure are herein
descri bed bel ow. FORMUEATI ONS 25The present«dﬁﬁGFOSLwQ§7
also relates to coffpasitions or formulations which
conprise the Kvl. 5ot assi um channel inhibitors
cealdings. . S| I sehasuhe lsn general, the
%o égp? oﬁgk% Pﬁggigg@gﬁ%&%Fgérgigpépconprise: a) an
(mefhoagtarbmydamino)-3-phempyhgopanamide]ethlyBphésdf am ¢ aci ds
and salts thereof according %o the present disclosure
which are effective as humad protein 30tyrosine
phosphat ase beta (HPTP-13) inhibitors; and b) one or
nore exci pi ents.




For the purposes of the present disclosure the term
"excipient" and "carrier" are used interchangeably

t hroughout the description of the present di scl osure

and said ternms are defined herein as, "ingredients

whi ch are used in the practice of forrrul atlnqilar f e PTPIB
and effective ph&ompesd cal conposition.' ]@ PR IC<n uM
formul ator wll ?mrMa.dthm exci pi ents me%% sl
primarily to ser¥ |ver|ng a safe, stable, and
functi onal pharnaceutlsagy_ierving not only as part of
the overall vehi edeAfor=del hvery but also as a neans

for achievifig’eff egt ike @bsorption by the recipient of
the activend'ngyedf ent. oexcipient may fill a role as
sinple and direct as ,m&\(gﬁaf& nert filler, or an
exci pi ent as used herginimay be part of a pH0.00014 0.68
stabilizing system O coating to insure delivery of
the ingredients safely'to the stomach. The fornul ator

T N A O D PR Dot ency.
phar raetiltheizolk2 pt)etst iphasylsufamie kéidas i nproved ora
bi oavai l ability. Non-liniting exanples of conpositions

according to the prese isclosure include: a) from
about O. OOl{ﬁg ¥000 ng of one or nore
phenylsulfanf S} 6cord|ng to the present

di sci osure!™® an% b) one or jrore exci pients.

Anot her enbodi nent ac #% 0 t he pr esent déﬁ&@psurq(n
relates to the foll oywng conp03|t|ons a) from about
0.01 ng to about 100 of one or nore phenyl sul famc

aci ds 20according to e present disclosure; and b)

4- [QBR2-PIS)- T Mt s c@ibeylgmino)-3-phinl pkd@emerdpodi ment
according to the present disclosure relates to the
f ol 1%(d-eigy it g dr Ylﬂéml}Ph?nW%fﬁ%%éﬂti 0.1 ng to about
10 ng of one or nore pheryl sul fam c aci ds 25accordi ng
to the present disclosufre;—and b) one or nore
exci pients. q 0 erﬁ1"effect|ve anount" as used
herei n neapss* Wht~Bf, one or nore phenyl sul fam c

acids, effecti¥e at do ggg ahd for periods of tine

necessary to achieve eﬁdeglred or therapeut ip®oi 1.16
result.” An effectiv mount may vary according to
factors known in 30 art, such as the disease

state, age, sex, and weight of the human or ani nm

4-{6&x H;(»S'ﬁﬂdM%bDXYAﬂltbﬁBﬂgmﬂpﬁ&P}mb’hﬁomgﬁlg@]'r egi mes mmay

son skilled in
e BB RS LR Bk B tm B5L50e Tegi me ey
be altered to provide oa-}nggwtherapeutlc response.
Thus, it is not pg 2 peci fy an exact
"effectlve dBu ‘ exanple, several divided doses
may be adnhmﬁsge «d d% 9<Dr the dose may be
N o B
H

0.0002 1.35

4-{(S)-2-(2-Cyclopropylthiazol-4-yl)-2-[(S)-2-(methoxy-
carbonylamino)-3-phenylpropanamido]ethyl } phenylsulfamic acid
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proportionally reduced as indicated by the exigencies

of the therapeutic situation. In addition, the
conpositions of the present disclosure can be
adm ni stered as frequently as necessary to achieve a

t herapeutic anount. 5METHOD OF USE Th ent

di scl osure rel atEempoumdt hods for regul ati ngﬂﬁ% IFTPI?/I
angi ogenesis in a hungn conprising admn ni st F%%%PQO gﬂ”l

human one or nore off the, di osed conpounds.
One exanp ¢ "8 Ch-eH tthods i ncl udes a net hod
for treatish amgj ggenasi S Tegul ated disorder in a

subject?omhmrein t he gﬁgiggenesis regul at ed di sorder
is 10 an angi ogenegl SxeleVvat ed di sorder, and said
di sorder is chosepg~from di abetic retinopathyyoggogul arz 54
degener ati on, can , sickle cell anem a, sarcoid,
syphilis, pseudoxafit homa el asti cum Paget's disease,
4-(S)12- (- P4 eChlorvphaiylil fn pldmbthgl | thinzobdybi-2d obstructi ve
di sease, chronic uveitis/vitritis, mycobacteria

i nf ect i oH8)-21(pethogyeprlonylamingldy eni ¢ | upus

erytﬁﬁgm? ' ' urity, Eales'
disease,R%%ﬁégF&Eﬁ%ﬁ§2§§§¥kﬁﬁ?g§??%$s 15causing a
retinitis or choroidi”' resunmed ocul ar

hi st opl asnosi s, y i , hyopia, optic pits,
Stargardt' s\di dease dpars @ anitis, chronic retina

det achment9” hypefvi scqsi €y syndrone, toxopl asnosi s,
trauma and post-1|ase ABati ons, diseases

associ ated with rubegsi%, and proliferative 0.00 1.21
vi treoretinopathy. gt her exanpl e of the diséfgSed ’
met hods i ncludes a hethod for treating an 20

{ ] ' ' bj ect, wherein
?ﬁgj’gﬂgﬁgﬁéﬁ%@% H#"g’gﬁ’lg?? le)gﬂ%él%z% F%E%ﬁ%-%ék angi ogen els i's
el evat ed dimethdeycartmnglasana)-3i sorder i s chosen from

i nfl ory bo i ase uch as, Crohn's di sease
o BN R Ity PSSP R0 or ool dos | &

rheumatoid arthritis, he momas, Gsl er-Weber - Rendu

di sease, or hereditar lN agi ¢ tel angi ect asi a,

solid or blggd ﬁ:ﬁne tunors and acquired i mMmune

defi ci encyyosyrpdrefre.™28R £ urt her exanpl e of the

di scl osed net Aods includegs ampethod for treating an

angi ogenesi s regul atdd &i s8rder in a subject wherein

the angi ogenesi s regtihated di sorder is an angkbgenesios08
reduced di sorder an hosen from skel etal nuscle and
nyocargial ischeniai stroke, coropary artery disease,

per i phrabar2-lake(Ms OHV%Q%‘B/,I““&IBPB?’MW artery di sease.
30A yelndid ﬂﬁﬁm pHeh e gk 8¢l osed net hods
inclﬁ%%%§g(ﬁ%t og&gf gg%cu?arizing ischemc tissue. As
used her ei yl)ethylspiteapiselfamesgrl " neans tissue that is
deprived of adequate bl god fl ow Exanples of ischenmc

Q

-~

ti ssue include, but ar (Iimted to, tissue that
| ack adequa&g)b pply resulting fromnyocardi a
and cerebr gl¥] ctangp®, nesenteric or linb

. . HO
i schem a, or thhe resu

o) I{vascular occl usi on or
stenosis. I n one exa

fl e ehe’ i nterruption og bgﬁ 0.604
suppl y of oxygenated/k| ood may be caused by a*Véscul ar
occl usi on. Such vasgullar occl usi on may be caused by
arteriosclerosis, trauma, surgical procedures,

4- {24692 -(Ndrthornycadidnglamena))ed-phenyipropinemidaje| uded wi t hin

t hod f,.treat t of th resent disclosure
#'Ef‘t(tﬁ'gm?‘f’%' t%?zcﬁ%%ﬂ?@wﬁﬁgﬁqm@cé‘ﬁ myocar di al
i schem a, stroke, coronary artery disease, periphera
vascul ar di sease, coronary @btery di sease. A
still further exanple of the“disclosed nethods
i ncl udes a nmethod of repairing tissue. As used herein,
“repairing tissue" means pronoting tissue repair,
regeneration, growh, and/or maintenance including,
but not limted to, wound repair or tissue 10



injuries or conditions including arthritis,

ost eoporosi s and ot her skel etal disorders, and burns.

Ti ssue may al so be danaged by injuries due to-surgi-cal
procedures, irradiation, |aceration, toxic chemcals,
viral infection or bacterial infections, or T PTP1B
Ti ssue in need 1®omipawndai r al so i ncl udes nOﬂg e inﬂC M
wounds. Exanpl es of non-geal%ng wounds i ncl utfest H 50 B
non-heal i ng skin ulcersjr Jing fromdiabetic

pat hol ogy; qof ofr hat)do not heal readily.

The discl oseff’ c u aré'al so suitable for use in
effecting tPsshie repair{irf the context of guided

ti ssue regeneration (@R D%m@xg:edures. Such procedures

are currently used bysthose skilled in the agﬁg #@ 0.95
accel erate wound hea g follow ng invasive s Fé ca

20 procedures. A*yet still further exanple of the
0i-$@h-0ged 3 nEiibelsopital 21 ¢BhionB Moz [@h-2pr onot i ng

tissue repair characterized by enhanced tissue growth
during the @rdizgsatbenylaminge3engi neeri ng. As used

her ei e . ' Lage 1kS..def.uned as the
crea?ﬁgﬁﬂ&éééﬁgﬁgggﬁﬁfﬁégaﬁ%%F@ggg% bi ol ogi ca
prosthetic devices, in (egpﬁgjtion with synthetic or

natural 25 material s, _flon/t augnment ati on or
repl acenent ¥F E:B tilssyes/and organs. Thus, the
present mewbods” mdy be¢Sed to augnent the design and
grow h of human tissues gdkgége the body for later
i mpl antation in the repafir or replacement of diseased
ti ssues. For exanpl ej ti bodi es may be usef WsxiH® 1.09
pronoting the grow h=e# skin graft repl acenents that
e t her a 10 e .treatnment of .burns.
+ GO L BB PR o) B SRR examl e of
2{@%3%&@@1&&%¢mtﬁgﬂfaz¢mwaﬁ§l}Em@ﬁulfaﬁmt ai ni ng or
cell-free devices that induce the regeneration of
functional human tiaddies when inplanted at a site that
requi res regeneration. 5. di scussed herein,
bi omat eri al - gui ded ti ssley nerati on may be used to
pronote boney joe- Y i, for exanple, periodonta
di sease. Thys,,ant+baodigs yray be used to pronote the
grom h of recBnstituted tli ssues assenbled into
t hr ee- di nensi onal conffi glir aPf¥ons at the site P0G
wound or other tissug#in need of such repair. A
yet further exanple he tissue engi neering exanple

of the disclosed nethods, the conpounds disclosed
hér{ EiSh2 4 2:1{Fni2aylithiredl-#-yl 13t @)-Bedmethoxiynt er nal devi ces

ont ai ni human ti ssu i gned to. rep] ace the
carbgm ey Jrogh B Beter R o PSR 2ot oach

i nvol ves isolating cellssfr t he body, placing them
with structural d Ja d 4 nplanti ng the new
system i nsi @gPt pody or usng the system outside the
body. For gxanptes afftibddi es may be included in a
cell-lined vastul ar grgaft lito pronote the growth of the
cells contained in thf giaft™ It is envisionedQ%at 0.295
the nethods of the d¥Sgl osure may be used to 10
augnent tissue repai regeneration and engineering in

roducts such as cartilage and bone, central nervous

4- EPst-He-2r Methaxycashepylaming)dephenylpronsnamidody i ¢ i sl et
' QB ' ’ . di I
G Latbpaprsiymiole okt pmamyfRgiggen oo osure

phenyl sul fam ¢ acids in the manufacture of a

nmedi canment for pronoting the gromh of skin graft

repl acenents. The present disclosure also relates to
the use of the disclosed phefylsul fanic acids 15
according to the present disclosure in the manufacture
of a nedicanment for use in effecting tissue repair in
the context of guided tissue regeneration (GIR)

pr ocedur es. The di scl osed conmpounds can be used




Medi canments for the treatnent an angi ogenesis

regul ated di sorder in a subject, wherein the

angi ogenesi s regul ated di sorder is an angi ogenesi s
reduced di sorder. 30 PROCEDURES Screeni ng Assays using
invitro and in vivo nodel s of angi ogenesis

Ant i bodi es of tr@oﬂbaﬁﬁ@sure may be scr eeneoH!?'HPﬁ PTP1B
angi ogenesi s assays that _are known in the ad€so 1Y ICso UM

assays include in vitrd“ﬁ;says t hat measure surrogates
of bl ood vesgg| I cultured cells or formation
of vascul ar &fr r fbomtissue explants and in

vivo assay$®t hlt neasurk

fl ood vessel growth directly
or indirectly (Auerbag .

R et al. (2003). 5dj_(n)1Chem197
49, 32-40, Vailhe,B. Aet al. (2001). Lab Invest 81, )
439-452). 1l.ln vitro del s of angi ogenesi s The
in vitro nodels which™are suitable for use in the

P42 ((Sh-3-2lcosititido-8 byl popbiantide)-244tot hel i al cel |'s
or tissue explants an neasgre the effect of agents on

"angi egaltiiazoldeyeth pelgdlianicg6idt he formation of
bl ood capillary-1ike stchtgres. Non- 10 limting

exanpl es of in vitro anyi esi s assays include but
are not |limged elial cell mgration and
proliferati o I ot ube formation, endotheli al

sprouting, "Phelaortic ring explant assay and the chick
aortic arch assay. 2. frayviwe nodel s of angi 8480®sis 1.52
15The in vivo agents ant i bodi es which are suitable
for use in the prese i scl osure are adm ni stered
locally or systemcallTy in the presence or absence of

t%Fsy%maﬁanA?ﬂ&mﬂaﬁﬁméﬁﬁﬁqmmmmﬁﬁ%dp%&@HLn 1% and new
ood_vesse ro nmeasured by direct observation

or bybﬁ%ﬁ%@@@%ﬁyﬁégﬂhﬁﬁﬁﬂﬁ@%ﬁﬁP@ such as henogl obin
content or a fluorescent, ingtcator. Non-limting
exanples of in vitro a_gﬁvég;ésis assays include but

are not |imoted chyck¥N20 chori oal | ant oi ¢ nenbr ane
assay, the(§ negw pesis assay, and the
Nhtrigel(r? pltug assay. 3] Procedures for Deternining
Vascul ari zation of |sfham ¢HTi ssue. SthPRAd  1.16
routi ne techniques avai l able to determne if a

tissue is at risk of ffering i schem c damage from
undesi rabl e vascul ar occlusion. For exanple, in 25

-4 6320 {(8)-2 i ebasdo-Bhdwaylpephoasidphetéde a variety of
[ [ t i ' . t hodol ogi es,
Pt AT R UeBrR T R &0 o Therer o o

i nducti on of angiogenesE;AQs an effective nmeans of
preventing or #ilg i'schem a in tissues affected
by or at rilgk ejhg affected by a vascul ar

occl usi onac€any be” r eadiff yodetter m ned. A person skill ed

in the art of using éyechniques may gﬁﬂ%yre

the 30 vascul arizatin f tisSue. Non-liniting 1.06
exanpl es of measuring vascul arization in a subject

i ncl 4€S)SPESF2{(sdrnBhtmxptrbarylammme)s3-on conput ed

t onogr aphy). . PET Si t.ron em ssion, tanogr aphy); MR
mf@f%ﬂﬁﬂ@%w&]e%&f—aﬁb&ﬁﬁﬂﬁ%}&-ﬁ%ﬁt@@ﬁ@%@ﬁﬁﬁﬂ% i on t her eof,

by nmeasuring Dbl ooggfyl ow to tissue before and after

treatnment. Angi ography nmay be used as an assessnent of

macr oscopi ¢ vascul arity. Histol ogic evaluation may be

used to quantify vascularity at the small vesse

| evel . These and ot her techni ques are discussed in

Sinons, et al., "Cinical trials in coronary

angi ogenesi s,"” G rculation, 102, 73-86 (2000).
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-(5-Ethylthiazol -2-y1)-(S)-2-(4-sul foam nophenypet hyl -
car banoyl] - (S) - 2- phenyl et hyl | net hyl carbam ¢ acid
tert-butyl ester Conpound HPTPP PTP1B I C50 Lt M I Cso
Lt hi {1- [1-(5-phenylthiazol-2-y1)-(3)-2-(4pr TP1B
sulfoaninophenypéﬂhppmmmbannyl]-(5)-2-pheny|? Ey?ﬁbed%

50 1 50 VI

yl carbamic acid terr-butyl ester
4-{(5)-2-(8)-2_—(tert-BSMarbonyl am no) - 3-

phenyl propagasm @ Z- phenyl t hi azol - 4- yMphenyi sul f am
c acid Ho’\S/‘N HNTO o CcHly
H 0.028
EJJ\O o 16.0

(S)-4-{2-[2~(tert-Butoxycarbonylaminoyacetamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenylsulfamic acid .

S/y\
.

Qo O N

LY
Ho,s\ HN._ O

N O
B \ENJ\O,CHJ 0.020 526
H

(5)-4- {2-(4-Ethylthiazol-2-y1)-2-[ 2-
(methoxycarbonylamino)acetamido]ethyl } phenylsulfamic acid

S/y\
=N
0\\5#0 OAHNA/L\O
HO™ ‘g o}
NJ\O/CH‘A
H

4-{{5)-2-(4-Ethylthiazol-2-yl)-2-[(S)-2-(methoxycarbonylamino)-
3-methylbutanamido]-ethyl } phenylsulfamic acid

s/\>/\
00 N
CH,
io0 o 0.001 0.48

4-{(S)-2-[(S)-2-(tert-Butoxycarbonylamino)-4-
methylpentanamido]-2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic

0.003 1.03

acid

S/S/\
N
HO” TN 0]

0O
H
g)kof‘:ﬁl 0.0003 0.07

4-{(S)-2-(4-Ethylthiazol-2-y})-2-[(S)-2-(methoxycarbonylamino)-
4-methylpentanamidolethyl } phenylsulfamic acid
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4-{(5)-2-(4-Ethylthiazol-2-y1)-2-[(S)-2-(nethoxycarbon

yl am no) - 3-phenyl propanam dcdet hyl | phenyl sul f am c

acid HPTPO 1050 pM PTP1B I Cso PM 0. 006 1.02 0.001

0.48 0.0001 1.03 0.0002 0.708 11PTP/3 I1C50 FtM PTP1B

I Cso JI M O0.00001 0.3 HPTPB  PTPIB

Compound ICsouM  ICsp uM

S%
\\//

oS N HN
<§ 0.0003 0.299

4-((S)-2-(4-Ethylthiazol-2-y1}-2-{{(S)-2-[2-
(methoxycarbonylamino)-acetamido]-3-

phenylpropanamido } ethyl)phenylsulfamic acid

sw

E )k o T <5x10° 0.52

4-{(8)-2-[(S)-2-(Methoxycarbonylamino)-4-methylpentanamido]-
2-[2-(thiophen-2-yl)thiazol-4-yl]ethyl }phenylsulfamic acid

YN
=N

0\\00

S HN. 0O

HO™ N O CH

H \ﬁ J )VCHQ, 0.028 16.0

N 9 o

\\f?

(S)-4- {2-[2-(tert-Butoxycarbonylamino)acetamido}-2-(4-
ethylthiazol—Z—yl)ethyl}-phenylsulfamic acid

\\S# /OqHN/l\O
/\. \f

0.049 33.02
[1 —(S)-(Phenyltblazol-2—yl)—2~(4-su1foammopheny1)ethy1] -
carbamic acid tert-butyl ester
0.112 50

(S)-4—(2-(4-Methylthlazol-2-yl)-2-p1vala:mjdoethyl)phenyl-

sulfamic acid



<5x10-8 1.78 0.001 0.31 4-

{(S)-2-(4,5-Di nmethylthiazol-2-y1)-2-[(S)-2-

(met hoxycar bonyl am no) - 3- phenyl - propanani do] et hyl}

phenyl sul fam c acid 4-
{(8)-2-(4-Ethyl-5-nethylthiazol-2-yl1)-2-[(S) 25 th

y- carbonyl am no)Compgui@ny! - pr opanam do] eth 'HJE PreiB
phenyl sul fami ¢ acid |IPTP13 1050 ELM PTP1B €wdMy ICso pM

0. 0003 1.63 0.00008 S:‘M
00 N
/\Si HN 0
R 0.085 14
(5)-4-(2-(4-Ethylthiazol-2-yl)-2-pivalamidoethyl)phenyl-sulfamic
acid
s’%
N
\\// HN 0

0.266 50

(S)-4- {2-{4-(hydroxymethyl)thJazol-2-y1]-2-
pivalarnidoethyl}phenyl-sulfamic acid

3

ESl 0OC;H;

\\f/

Oz

0.584 44.9

(S)-4- {[2-(4-Ethoxycarbonyl)th1azol-2-y1] -2-
pivalamidoethyl}phenylsulfamic acid

S\
=N

\v/
HNO

0.042 823

(S)-4-(2-(4-Phenylth1azol-2-yl)-2-
pivalamidoethyl)phenylsuifamic acid

S/»/Q
OCH;
\\/f
/S\

4-((.5’)-2-(4-(3—Methoxyphenyl)thiazol~2-y1)—2—

2/

O

0.110 40.1

pivalamidoethyl)phenylsulfamic acid

,>/Q,OCH3

57\

Q0 W N od 0.086 43.1
AN HN 0

HO E E
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0.12 0.001 0.64 0.0002 0.07 Compound 1011113 PTP1B

I C50 p. M1 C50 JAM :
4-{(S)-2-[(5)-2-(Methoxycarbonyl am no) - 3- phenyl propana
m dok 11 PT193 PTP1B | C50 sM 1050 0. 00009 0.44 0.001

0.18 HPTPR PTPIB

Compound ICso pM  ICsp uM

4-((8)-2-(4-(2,4-Dimethoxyphenyl)thiazol-2-yl)-2-
pivalamidoethyl)phenyl-sulfamic acid

57N\
HO,s\N HN._ 0
H [ 0.113 38.2

(S)-4-(2-(4-Benzylthiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid

$7N
Ve »O/\‘/LN
LN, HN.__.0
H 3 .
L H;00 0.132 50

(8)-4-(2-(4-(3-Methoxybenzyl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid

o
s’@)
C{\#O WN O
PN HN o]
HO E 0.138 38.3

4-((S)-2-(4-(2,3-Dihydrobenzo[b][ 1,4]dioxin-6-yl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid

-0
w (U
HO™TUN T? 0.098 50.5

(S)-4-(2-(5-Methyl-4-phenylthiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid

S‘
Ve W X
HO™ TN ‘“‘IO 0.381 28.6
(S)-4- (2-(4-(Biphen-4-yl)thiazol-2-yl)-2-
pivalamidoethyl)phenylsulfamic acid
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4-1(S)-2-(5, 6-D hydro-4Hcycl openta[d] thiazol -2-y1)-2-
[(S)-2- (nmethoxycarbonyl am no) - 3-

phenyl propanamni do] et hyl | phenyl sul fam ¢ acid
4-{(S)-2-[(S)-2-(Met hoxycar bonyl am no) - 3- phenyl propana

m doj -

2-(4,5,6, 7-tetr alfyaigdamdz o[ d] t hi azol - 2- ypet h)ﬁ%ﬁ%n (FIP1B
ul fam c acid s Cso pM ICSO HM
4-{(5) - 244- (5- Chl or ot hi ofhen- 2- ypt hi azol - 2-y1]-2-[(S) -

2- N

enyl propanam do] et hyl } pheny
p. M 1050 JI M O. 00016 09368 18.9

( met hoxycar boﬁ‘yl
|- 78 1I1PTPI°3 HTPIB | C5
0.0001 1.01 0

(S)-4-(2-tert-Butoxycarbonylamino)-2-(2-methylthiazol-4-
yDethyl)phenylsulfamic acid

s%/
HN 0]
o 0.04 35.6

(S)-4-(2-(tert—Butoxycarbonylammo)-2-(4-propylthiazol-2~
yDethyl)phenyl sulfamic acid

\\//
,S\ HN 0]

o 0.027

1)

50

(S)-4~(2—(tert—Butoxycarbonylannno)-z-(4-tert—butylthiazol-2-
yDethyl)phenyl suifamic acid

s’>/\

=\ OCH,
QP
/s\ HN

0 0.18 27.6

<o

(S)-4-(2-(tert—Butoxycarbonylamino)-Z-(4-
(methoxymethyl)thiazol-2-yl)ethyl)-phenyl sulfamic acid

S%
N
\\f/
HN._0

0 0.644 31.6

(S)-4-(2-(tert-Butoxycarbonylammo)-Z-(4-
(hydroxymethyl)thiazol-2-yl)ethyl)phenylsulfamic acid
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0.001 1.16 0.0002 1.35 |IPTPB PTP1B I C50 p. M I1Cso 1LM
0. 00008 2.54 0.002 1.21 7x10-7 0.508 5x10-8 0.604
HPTPI'3 PTP1B I C50 JIM I Csoi.tM <5x10-8 0.95 <5x10-8

1. 09 0. 0004

Compound

87N
"--N OCZHS
O\\S/’O HN.__.0O ©
HOTOTN \f

: o

(S)-4-(2-tert-Butoxycarbonylamino)-2-(4-(2-ethoxy-2-
oxoethyl)thiazol-2-yl)ethyl)phenylsulfamic acid

57N
:woc}fs
N
c)\\s”O HN._ O ©
HO™ "N
§ \f%

(5)-4-(2-(tert-Butoxycarbonyl)-2-(4-(2-(2-methoxy-2-oxoyethyl
amino)-2-oxoethyl)thiazole-2-yl)ethyl)phenylsulfamic acid

s
1 /H; (
N
0\\5"0 BN, .0 ©
D¢

H:
0 H
O%

(8)-4-(2-(tert-Butoxycarbonylamino)-2-(2-pivalamidothiazol-4-

yl)ethyl)phenylsulfamic acid

57N
=N

0\\800 /©/g/l‘\0
Ho TN \[/

) >

(8)-4-(2~(tert-Butoxycarbonylamino)-2-(5-phenylthiazol-2-

yl)ethyl)-phenyl sulfamic acid

57N
=N :
O\\/fo CF
HO/S\ HNYO 3
O\K

4-({S)-2~(tert-Butoxycarbonylamino)-2-(4-(3-
(trifluoromethyl)phenyl)thiazol-2-yl)ethyl)-phenyl sulfamic acid
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0.132 50
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5 0.003 0.295 HPTPf3 1CO p, M PTP1B 1050 ji M 0. 001
1.97 0.0003 1.52 0.00024 1.16 0.006 1.06 HPTPB |IC50
jiM PTP1B 1C50 0. 028

HPTP3 PTPIB

d
Compoun ICeouM  ICso uM

Sw

-.N ==
O\\S//O N (0]

HO/ “N \(

H
o 0.045 14.6

4-((S)- 2-(tert-Butoxycarbonylamino)-2-(4-(thiophen-3-
yl)thiazol-2-yl)ethyl)phenyl sulfamic acid

The Rat hindlimib model is used to evaluate angiogenic properties of novel HPTPh
inhibitors. Specifically to determine if there is enhanced blood flow to the collateral
dependent region of the leg post ischemia when the animal is in an exercise challenged state.
The specific compound accessed in this example is (4-{(S)-2-[{S)-2-(tert-
Butoxycarbonylamino)-3-phenylpropanamido]-2-(4-ethylthiazol-2-yl)ethyl } -phenylsul famic
acid.

Rat Hindlimb Model of Collateral Development

Animal Selection

In an effort to control for variables affecting execution of treadmill running, rats are
familiarized with exercising on the treadmill (tmill) 2 week prior to surgery. This consisted
of the rat running on the tmill for intermittent bouts totaling five minutes daily at speeds
between 20-25 m/sec and an elevation of 7°. Previous experience demonstrated that
animals that did not run well during the familiarization period performed just as poorly
during subsequent blood flow determinations, possibly altering collateral blood fiow
measurements. Based on this experience, rats that did not perform well during the

familiarization period are not included in this study.

Surgical Procedures

An initial surgery is done to create hindlimb ischemia and implant osmotic pumps
essentially as previously described with minor alterations. Briefly, adult male Sprague-
Dawley rats (wt 340-390 grams) are first placed in an induction chamber with an O2 flow
rate of 1 L/min and Isoflurane (ISO) at 2.5%, body temperature is maintained via a heating
pad under the chamber. Following induction, animals are transferred to a surgical mat and
anesthesia is continued via a non-rebreathing circuit. A warming lamp is positioned above

the rat and a rectal probe is placed to monitor the animal’s body temperature. The groin
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16.0 0.020 5.26 0.003 1. 03 0.001 0.48 0.0003 0.07
HPTPI 3 PTP1B 1 C50 gM I Cso ji M 0.0003 0.299 <5x10-8
'0.52°0.028 16.0 0.049 33.02 0.112 50 1I1PTPRi 3

areas bilaterally are clipped and prepared with alternating Betadine and alcohol scrubs (3x)
and a sterile drape is placed over the rat. The left femoral artery is exposed through a skin
incision and subsequently ligated in two positions 1 cm apart; distal to the inguinal ligament
and proximal to the femoral circumflex artery. The skin is closed using cither skin staples or
Vetbond. The same procedure is repeated on the right side. Animals in the Continuous
infusion groups had an Alzet 2ML2 pump (already primed) inserted into the SubQ space on
their backs which delivered either 15 mg/kg/d or 5 mg/kg/d of (4- {(5)-2-[(S)-2-(tert-
Butoxycarbonylamino)-3-phenylpropanamido]-2-(4-ethylthiazol-2-yl)ethyl } phenylsulfamic
acid, or Vehicle depending upon the treatment groups. Animals in the VEGF treatment
group underwent an additional procedure for placement of an osmotic pump (Alert™ model
# 2004) on their neck. Prior to implantation, osmotic pumps are filled with VEGF165
solution at a dose of 15 pg/kg/day, and primed overnight inside sterile saline beakers in a
water bath (37°C). Stretched PE50 catheters coated with PPG (Poly propylene glycol
Aldrich # 20-235-5) are attached using sterile technique and in accordance with
manufacture’s instructions the afternoon prior to surgery. For pump placement, an incision is
made to expose the right jugular vein, an area is tunneled SubQ from the right side of the
neck to the back and the pump is placed in the resulting SubQ pocket. The vessel is ligated
with 4-0 silk, a cut is made in the vessel just distal to the tic and the catheter from the
osmotic pump is threaded down stream (approx 2cm} and secured with a second tie. The

skin is closed in the same manner as above.

Blood Flow Assessment

Catheter Placement

Two weeks after the ligation surgery the rat underwent a second acute surgery to
place indwelling catheters for microsphere measurements. Rats are anesthetized as
described above. The animal is clipped, prepped, and EMLA cream is applied to each entry
site. First an incision is made longitudinally at the ventral base of the tail using a 10 blade.
A tapered PE 50 catheter is inserted approximately 3cm into the ventral tail artery and
anchored into place. The end of the catheter is then wrapped around the tail and tunneled
SubQ over the back, exiting between the shoulder blades. Following tail artery cannulation,
a midline neck incision is made to expose the left carotid artery for occlusive cannulation. A
tapered PE 50 catheter is placed 3 cm into the carotid and the distal end is tunneled SubQ,
exiting between the shoulder blades. The neck is closed with either skin stables or Vetbond

and EMLA cream is applied. The exit site is closed around the catheters with a purse string
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I Cso 0.033 18.9 0.04
suture stitch. The ends of the catheters are cauterized shut and the rat is allowed to recover

from anesthesia for at least 4 hours.

Treadmill protocol and microsphere measurements

For blood flow measurements, rats are placed onto the treadmill and the catheters
are connected to extension tubing via 22 gage male-male connectors. For microsphere
withdrawals and blood pressure measurements, the tail artery catheter is connected to a
syringe (coated with tween and heparin-), which is “ T Ed to a withdrawal pump and a
pressure transducer. The carotid catheter is used for injecting the microspheres. The rat
began running at speed 20 m/min and an elevation of 7°. One minute into the run the pump
is turned on at a rate of 0.5 mU/min, ten seconds later 0.5 mi (1x10° spheres/mL) of florescent
microspheres are infused into the carotid line followed by a 0.5 ml flush over 30 seconds.
The pump is set to stop at 90 seconds. The tmill is stopped, the extension lines are replaced
and the animal’s lines are flushed, and the animal aliowed to rest. The syringe and lines are
removed from the pump and the reference blood sample is place in a labeled tube for
processing. The withdrawal syringe and extension lines are flushed 3 times with 2% tween,
waste is flushed the reference blood tube A new syringe and lines are place on the pump
and the procedure is repeated with the animal running at a faster speed, (25m/min) and a
different microsphere color is injected. At the completion of the second run, the animal is

euthanized with 0.3 ml of Buthaneasia.

Tissue Harvesting and Analysis

Following euthanasia, tissues are removed, trimmed, weighed, recorded, and placed
in marked tubes for processing. The samples are as follows for both left and right side;
Soleus, Plantaris, Gastroc, Red Quads, and Kidneys. Blood sampies are digested with 0.75ml
of 16 N KOH overnight. Tissue is digested with 5 ml of 4 N KOH overnight. Samples then
vacuum filtered using 8-micron polycarbonate filters, and the filter paper is placed in a
labeled vial with 1ml of 2-ethoxyethyl acetate (2EEA). Following overnight digestion,
samples are read using a black popypropolene plate on a fluorometer set on wavelengths
495-506 and 534-552. Exactly 270 ml of sample is pipetted into each well. Any further
need for dilutions is noted on the animal’s data sheet and corrected for in the raw data
fluorescence. Raw data is converted to blood flow in terms of ml/min/100g of tissue by the
equation ({(Tissue Fluorescence/ Tissue Weight g)/(Reference Blood Fluorescence / Blood

withdraw rate mL/min)}*100 g). Flow values for left and right leg tissues are averaged
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groups, suggesting that perfusion pressures to the GPS would also be slightly low. This
means that any changes measured in blood flow are real not just a calculation artifact. Blood
flows from the SubQ Continuous Infusion, showed a significant improvement in Calf blood
flow as compared to vehicle for both doses (5 mg/kg/d and 15 mg/kg/d) of the compound.
The data also revealed that the lower dose (Smg/kg/d) did not elicit a maximal VEGF
response, suggesting a possible dose dependency with this compound.
The results of this experiment are summarized herein below.
TABLE IX
Blood Pressure and Heart Rate

Continuous SubQ Infusion
VEGF Vehicle Low High ANOVA
pg/lks o/d S5mgkeg/d 15 mgkg/d p Value
Blood Pressure
Pre-Exercise 146+2.5 141x3.1 132+3.9% 137+4.5 NS
Exercise 156+2.3 151£4.6 1424327 144+4.6 NS
Post-Exercise  149+2.8 148+5.3 135+3.1 133£3.7%7 <0.05
Heart Rate
Pre-Exercise  452£29.5  463%18.1 429+19.8 428+13.5 NS
Exercise 489+10.0  577+15.2 487+10.1 456+13.0 NS
Post-Exercise =~ 476+18.1 468+15.9 465+18.8 462+14.8 NS
N 10 8 10 10

Data expressed as mean + SE . ANOVA analysis using Tukey’s test * significantly
different from Vehicle, fsignificantly different p<0.05 vs VEGF
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IS nalntalned via a heating pad under the chanber.
Fol I owi ng i nduction, aninals are transferred to a
VVq$§¥glcal mat and 25 anesthesia is continued via a
rebreathing circuit. Awarmng lanp is positioned
mifBERyWE T 3Y2896l a rRolkal probgssia gl aceghg g1oni toryg
the ahimal's body tenperature. The groin areas
Emhthedﬁlly are clipped and prepared with alternatln%Q
di ne an@2ltxdhol HdEdhs (3x3134Ad a stHEPS drape NS
|s aced over the rat. The left fenoral artery is
exposed through a skin incision and subsequently
ligated in two positions 1 cmapart; distal to the
I ngui nal |igam@nt and pgoxi mal to9the fenoral

Daagxprespedasencan SEvaA NG almﬁsigaﬁ@g Brksyetierle % genificantly
: e j ' Cont i nuous
dﬁ%ﬁ@ﬁ?ﬁ%ﬁV&?g&%s,%%&EEmﬁi zet Z'g%kgvﬁa r eady

prinmed) inserted into the SubQ space on their backs

\(AQi %fel e tﬂ%’éﬂ%ﬁ%{i’g S/S’g %céq?ﬁu%%a@%fbgﬁ@ﬁwmd and
deé&ﬁﬁé’d“lfj\%ula'b@%b@ yid t'Bb?@QJﬁl&i’ ﬂﬁRﬁ%M kP P& 0s St @Tinfzes and

acid, or Vehicle depending upon the treatnent groups.
modificatibss ¢an Hetread¢R@Rhdt danan’emg frot the epi]:it amtkeope of thaisclosure. It

is t?dd L o 2 lrg %%{%Eg h%%gapﬁgf ﬁeﬁxgﬁaﬂ ?12 Osggstalnangodlgcatmns
that %'v?i"ﬂhﬁ&hé’&opé@f@ﬁédisd%% are filled with VEGF165
solution at a dose of 15 Vkg/day, and prinmed overni ght

inside sterile saline beakers in a water bath (37C).
Stretched PESO catheters coated with PPG (Poly

propyl ene glycol Aldrich # 20-235-5) are attached
using sterile technique and in accordance with 15
manufacture's instructions the afternoon prior to
surgery. For punp placenent, an incision is nmade to
expose the right jugular vein, an area is tunnel ed
SubQ fromthe right side of the neck to the back and
the punp is placed in the resulting SubQ pocket. The
vessel is ligated with 4-0 silk, a cut is made in the
vessel just distal to the tie and the catheter from
the osnotic punp is threaded down stream (approx 2cm
and secured with a second tie. The 20 skin is closed
in the same manner as above. %l ood Fl ow Assessnent

Cat heter Pl acenent Two weeks after the ligation
surgery the rat underwent a second acute surgery to 25
pl ace indwel ling catheters for mcrosphere
measurenents. Rats are anesthetized as descri bed




30 SubQ over the back, exiting between the shoul der
bl ades. Following tail artery cannulation, a mdline
neck incision is nmade to eXpose the left carotid
artery for occlusive cannulation. A tapered PE 50
catheter is placed 3 cminto the carotid and the
WHATIISCRATMEDIIS: t unnel ed SubQ exiting between the
shoul der bl ades. The neck is closed with either skin
stables or Vetbond and EMLA creamis applied. The exit
1. Al doenpound haGag tidf BHAslal he catheters with a purse
string 90 suture stitch. The ends of the catheters
are cauterized shut and the rat is allowed to recover
fromanesthesia for at |eqst 4 hgurs. Treadm ||
protocol and m croepr@r me®s BFor bl ood flow
measurenents, rats ) fe ed ghto At heltreadm || and
the catheters ar@oconz endf onRt ubi ng via 22
gage nal e-mal e connecgors. For mgcrogphere wi t hdrawal s

Wl &1 QB RO R R vl it vin e o

and heparin-), which is " T' Ed to a withdrawal punp
and a pressure transducer., The carotid cat heter is

used for injectin thE Er ospher eSN rat 10 began
runni ng at speed n andr an- Qv ion of 7. One
mnute into the runt is tur on at a rate of

gmn te ater 0.5 m (1x106
8p g@@ﬁ@gg’e‘i’i‘f’ Bspheres are infused

hnto hiis @{otldllnefollovved by a 0.5 nl flush over

0 seconds "The punp is set to stop at 90 seconds. The

i | | Sulshutﬁbpemsuhshmt@(ﬂleﬁshm,lbmmhed;m cydid adkyld and

a an| S I|ne S{“g?‘ﬁdl ﬂ and the animal all owed

t re"f es are 15 renoved fromthe

Ry ﬁfﬂduhi@dr%ﬁf&fiﬁ;%dm&&&r?ﬁﬁw e is place in a

| abel ed tube for processing he wi t hdrawal syringe

BnandR{ eanshegakdn tngetherte form s satuta@d or mestusated ripghavieg fiom 5
%tﬁ s flushed the reference bl ood tube A new

syr ﬁllg and lines are place on the punp and the

piidadtdtifttiohsare GRRBERRNN Eibskh Gof ¥ midde 0 Y 1aiemabranched,

faster speed, (25m mn) and a djfferent m crosphere
ersyghe pkkyl, WQ&%@YMY RecYesabnEs;i on of the second

8, dd3E Qéﬂﬁ;!:m‘s 20 eut hanized with 0.3 m of
ut haanea%hlga. I'Ssue Harvesting and Anal ysis Fol | owi ng
put halmairogen; ti ssues are renoved, trinmed, weighed,

recorded, and placed in marked tubes for processing.
tthe. suRpliwEdaranabettgied deCe aean dranchesh or ayrkcraligii

troc, Red Quads, and

§11Pdne S. tg %3 san‘p?tmeag}le %%?st ed with 0.75nl of 16
iN) KO—blﬂnsmntadginumsu'Esmmdhe&mhrgest ed with 5 m of 4 N
gﬂﬂ ver ht. Sanples then vacuumfiltered using

Kicep ycarbonate filters, and the filter paper
Hs pl 4y a | abel ed vi al with Im of 2-et hoxyet hyl
acetat'e (2EEA). Fol | owi ng overni ght digestion, sanples
iy e r‘é&@shaeangrhrabblwdlﬁlkﬁpypropol ene plate on a

IIE‘iuoro te set on ﬁ@lhs 30 495-506 and 534-552.
act rﬂr“fﬁ“ §%ﬁé’ P& et ted into each well.
#Ry fdﬂb&ﬁtﬁfedféﬁﬁﬂs\fb@ﬁmﬁtbﬁﬁiﬂns is noted on the
|rral s data sheet and corrected for in the raw data
R7isshesspdroses. Raw data is converted to blood flow in
/m n i ssue by the equation
}{(Tlg’sﬁé %Sfé ‘(él%gé’;k)bf Fsue Wi ght g)/ (Reference
iD ooobFCynﬁ@@eﬁﬁgéhealaqgﬁy\M thdraw rate mJmi n)}*100
g). Flow values for |eft and right leg tissues are
averaged together. to create one value for each
animal, as long as even distribution is exhibited
bet ween t he ki dneys In this study the VEG-

treatment groups had the expected significant
i nprovenent in GPS blood flow over the Vehicle control




The results of this experinent are sumrari zed herein
bel ow. TABLE | X 15Bl ood Pressure and Heart Rate Data
expressed as nmean SE. ANOVA anal ysis using Tul cey's
test * significantly different from Vehicle,
jsignificantly different p<0.05 vs VEGF Data

essed as 1 SE.. ANOVA anal ysis using Tukey's

R B g G o SRR AL o Ve ol 6,
tsignificantly different p<0.05 vs VEGF 5 Wi | e
jgarticular enbodi nents of the_present disclosure have

eempeunduseordingdo Sitaimde siheidie B has theomiwla:be obvi ous to
those skilled in the art that vaki ous other changes
and nodifications can be it hout departing from
the spirit and scope of 1 dﬂsclosure. It is
therefore intended to cover 5 n ®he appended cl ai ns al
such changes and nodifications 10 that are within the
scope of this disclosure. 94 WHAT IS CLAIMED IS: 1. A

£ o5mpotind A0eorting té CRaih®, Willersin R* fndR> are CadiPydrogell N

A compound according to Claim 2, wherein R’ is hydrogen and R* is substituted or
unsubstituted C;-C linear, branched, or cyclic alkyl.

A compound according to Claim 4, wherein R” is chosen from methyl, ethyl, n-
propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, cyclopropyl, n-hexyl, and cyclohexyl.

A compound according to Claim 4, wherein R* is chosen from units having the
formulae —CH,F, -CHF,, —CF;, -CH,CF;, -CH,CH,CF3, -CH,Cl, —CH,0H, —
CH,0CHj, ~CH,;CH,0OH, -CH>CH,0OCH;, —-CH,NH,, ~CH,NHCH3, —
CH;N(CHj),, and —CH,NH(CH,CHs).

A compound according to Claim 4, wherein R” is 2,2-difluorocyclopropyl, 2-
methoxycyclohexyl, or 4-chiorocyclohexyl.

A compound according to Claim 2, wherein R’ is hydrogen and R* is substituted or
unsubstituted phenyl.

A compound according to Claim 8, wherein R* is chosen from phenyl, 3,4-
dimethylphenyl, 4-fert-butylphenyl, 4-cyclopropylphenyl, 4-diethylaminophenyl, 4-
(trifluoromethyl)phenyl, 4methoxyphenyi, 4-(diﬂuoromcthoxy)pheny1, 4-
(trifluoromethoxy)phenyl, 3-chloropheny, 4-chlorophenyl, and 3,4-dichlorophenyl.




10.

11.

12.

13.

14.

15.

16.

17.

18.

R2 | | HO R3 wherein Ris a substituted or

unsubstituted thiazolyl uné havi ng the fornul a: R4AR6
-( 1O R4 and Rs are each dependently chosen from
i) hydrogen; ii) substituted or =substituted Cl-C6

| inear, branched, or cyclic alkyl; substituted or

Arsompernd apcerdinghior(ylaim 2y ykersialR tivhydfogen andRiljs substitutedt or
ag{lg h%%h%tel%arﬁd' and R5 can be taken together to form
e

r
a satura or “unsaturated ring having from5 to 7
atons; said substitutions are independently chosen
fromone or nmpre Cl-05 |inear, RQranched, or cyclic

AcRmpoundacsarling tfelaig J9, whereis fa ioa sHbstigtedrs ngubstitutnd;
USRS L seia bR S G UG Al 1250 BiBBED Y] 12 Bzt
Biyl, 5233 tiazaltded, Dih2.AtHiazoddeylj \1)2541ndzol-4yE d 1 Qr4}triazol-5-yl,

n n3#2%?—513;1,ulgnigazgﬁagﬁ,op%rrr%llé-yl, pyrrol-3-yl, oxazol-2-yl, oxazoi-4-yi,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, [ 1,2 4Joxadiazol-3-yl,
[1,2,4]oxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-v1,
thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl, thiazol-4-
1, thiazol-5-yl, [1,2 4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-

yl.

A compound according to Claim 11, wherein R* is chosen from furan-2-yl, thiophene-
2-yl, 5-chlorothiophene-2-yl, and S5-methylthiophene-2-yl.

A compound according to Claim 1, wherein R is a unit wherein R* and R® are taken
together to form a saturated or unsaturated ring having from 5 to 7 atoms,

A compeund according to Claim 13, wherein R is 5,6-dihydro-4/1-
cyclopenta| J}thiazol-2-yl or 4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl.

A compound according to Claim 1, wherein R units have the formula

A compound according to Claim 15, wherein R®is hydrogen.

A compound according to Claim 15, wherein R® is chosen from methyl, ethyl, n-
propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, and ters-butyl.

A compound according to Claim 15, wherein R® is substituted or unsubstituted phenyl.



19.

20.

21.

22.

23.

24,

25.

Rl is chosen from i)hydrogen; C-C6 |inear or
branched al kyl; iii) substituted or =substituted
phenyl ; or |v) substituted or =substituted benzyl; R2
i s chosen from i) CG-C6 linear or branched al kyl; or

Alcbm@nﬁﬁ dcbovdiig t0'ClAmars; Rddreat RO zsxchoseaffroﬁis 1ﬂc§1d€§ﬂét%ﬂ en

-Ca linear or branched al k)ﬁ . A conpoun

%@R@Pﬂgz'@@‘)@ﬁemlﬂ nw%ﬁmwk ﬁa@th@mhvrml ruflaeropleenyl, 3-
{
QRIS AEERR ek ipReny, ¥ERERp et S0lodpnahE +-
nwEHMﬂmmyﬂindaqhwﬁmqqhaqand R4 |s substltuted or
unsubstituted Cl1-C6 |inear, branched, or cyclic alkyl.
5 A conpound according to daim4, wherein R4 is
r t )., Yo \VA I

R e W OlaiH Y hefifl RPK o subSiBupl GPlisubainicd

hbtamtrhl)ﬂmm said heﬁroamkuhly chesey iﬁ;onBl,ﬁétzhgphbmm Fyl ,1,2,3,4-tetrazol—

SV B Rt A a3 4L B aiBn (£ SRR S,
lﬁﬁ(‘ﬂzﬂgﬁg}%?}nﬁ&%@ﬂﬂ ?P py&‘bﬁf 1, pﬁ#&%-&gg&m—z i ag01-4-y1,
d—&lwpsazolmMazola—almwol-5 Mm@@ﬁmzoi-3-yl

S S et R R 3 ottt Sty

tﬁbbl’i@ieﬁ?ﬂ? is@ﬁﬁé@ém y@ﬁs&hﬁfﬂl%ﬂ?i&@ﬂﬁﬁzﬁl@ 1, tlazo2-1, thiazol-4-
onpound accordin wherein R5 is hydrogen

Sherbiapal 151 SLBAThagioael- G, (hadbbioea iyl diaiazol-2-
);f‘lorrpound according to Caim8, wherein R4 is chosen
rom phenyl, 3, 4- dinethyl phenyl, 4-tert-butyl phenyl,
4-cycl opropyl phenyl, 4-diethyl am nophenyl 4-
"&%{’IIH%WU q: ogﬁég&l}&@ N 461;% Rpé%ggs%g from thiophene-2-yl,
I
lmgﬂglrf% 5%3)9’2?1 Hﬁﬁ:y{ Yﬁﬁﬁ%"ggﬁg ?-Hlmeﬂéylﬂuazol 4-yi, 2,4
(bmmhallhdﬂﬂéeﬁr dﬁeﬂglﬂlmzﬂ-byhnﬁazowaﬂ,mxazdkBI—ylsow& Hybnand 3-
rlg 4.1,S S bstl u!t ed or unsubstituted heteroaryl. 11.
e %er)p%Yﬁ'ﬁ)d( 20220 'hg to Gl aim 10, wherein R4 is a
substituted or unsubstituted heteroaryl unit, said
heteroaryl unit chosen froml, 2, 3,4-tetrazol-1-yl
A compamdaceardingao Slajin, 15 wheres R} has#tg foamyla;
[1 2,3]triawl-5-yl, [1 2, 4btr|azol 4-yl,
[1,2,4]triazol - 5y| n}: é 72 yl, im'dazol-4-y|,
pyrrol -2-yl, pyrrol-3-y -2-yl, oxanil-4-yl,
oxazol -5-yl, isoxazol - 3- yIO |soxazol 4 yl,
R'soxa1n |snl55tf!ﬂted Brlurﬁulﬁkhﬁit&ﬂﬂﬁ?l%d%uydumted or unsubstituted phenyl.
[1, 2, 4] oxadi azol -5-yl, [1,3,4]oxadi azol -2-yl,
furan 2- furan- 3- yI t hi ophene 2-yl,

yl
A ARGt PR o MBSt o

remivagddulfonylmetliyl., 2, 4] t hi adi azol - 3- yI
[1,2,4]thiadiazo|-5-y|, and (1,3,41thiadiazo|-2- yl .

A compound according to Claim 1, wherein R' is hydrogen.

A compound according to Claim 1, wherein R' is substituted or unsubstituted phenyl
or benzyl. |




26,

27.

28.

29.

30.

31.

32.

33

34,

12. A conmpound according to Caim1l, wherein R4 is
chosen from furan-2-yl, thjophene2-yl,
5- chl or ot hi ophene-2-yl, and 5-net hyl t hi ophene-2-yl.
13. A compound according to Claim1l1, wherein Ris a
unit wherein R4 and R5 are taken together to forma
A abmpadndcicesrdingta Olaim 2% wherein Rbisitegzfll ow 5 to 7
atons. 14. A conmpound according to Caim13, wherein R
is 5,6-di hydro-41/- cycl opentaldithiazol-2-yl or

t ,ﬁ%¥ﬁ [ ¥ agﬂgﬁﬂ@
accoE géﬁ%% a?gﬁﬁﬂgﬁﬁg#%?%RR%ﬂﬁﬁFéhﬁgégrFﬁg formil a
16. A conpound according to Caim 15, wherein R6 is

Akaiasss g CORH & o VARG ) RS FPPYE npr opy

i so-propyl, n-butyl, sec-butyl, iso- butyl and

tert-butyl. 18. A conpound accgrdlng to O ai m 15,

wammdﬁscwrdmglm SHlaimut, echensin B s3mSt-Ce linesd op h@nyhed aligky
A c%&gounc according to Caim18, wherein R6 is

JEAREAGITIRR Ude phenyl , 2- fluorophenyl,

2- chlorophenyl 2- nethylp@gﬁyl 2- nethoxyphenyl

3-fl uor.ophenyl, 3- chlorophenyl 3- net hyl phenyl,

wherein RS s/ Sy ilinear.or brancheshalkil uni t@heﬁﬂﬂcg% i, etbiyd, n-

SRS o, B YU 58, BRI

unsubstltuted heteroaryl unit, sald heteroaryl unit
chosen from1l, 2, 3,4-tetrazol -
A gompound aceeraipgde £lgim 29, threal} Rr rsa%bm ethyl, or sert-butyl.
[1 2,3]triazol-5-yl, [1,2, 4]tr|azol 4-yl,
[1,2,4]triazol -5-yl, imdazol-2-yl, |n1dazol 4-yl,
Ayompburidl-actordimgrto @laidr Ilwheosin RS lis 2CyCs lingzrnobrahehdd, alkyl
|soxazol 3-yl, isoxazol-4-yl, isoxazol-5-yl,
‘Fﬂ 2, 4]oxad|azol 3-yl, [1,2,4]oxadiazol-5-yl,
[1, 3, 4] oxadi azol -2-yl, furan-2-yl, furan-3-yl,
t hi ophene- 2-yl , thlophene 3- yI |soth|azol 3- yI
.AsamhmmzbmxmhhngjoKﬁmnhlaﬂnhaﬁﬁyhshw&wgﬁmﬂrnﬁﬂ%ﬂ
thi azol -4- yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl,
[1, 2, 4]thiadiazo| 5-yl, and [1,3,4]thiadiazol -2- yl.
A bompPosINaRestasheds €4ieh 3 wierdih RF 9 HArogsherein R6 is
chosen from thiophene-2-yl, thiophene-3-yl,
t hi azol - 2-yl, th|a20| 4-yl, thiazol-5-yl,
2 4- dinethylthiazol-s-yi,

*%“8?%9%%@#& ‘§me0xazol 2-yl, oxazol -4-yl,
oxazol - 5-yl, and 3- nethyl-1, 2, 4-oxadi azol -5-yl. 22. A
conmpound according to Caim15 whefein R6 has the
formula: , R7 is C1-C4 substltutea O%—yasubst it ut ed
al kyl and substituted or sied phenyl. 23. A
conpound accordlngfggod 22 ;mhereln R6 is
4- chl or obenzenesul f.dy|.Ast byl oN
tert-butylsulfonfﬁﬁet | . 24. Ba Efipo nd according to
Caim1l, wherein is hyrogen. 25. ound accordi ng
to daim1l, wherein RL is substitut%d unsubsti t ut ed
phenyl or benzyl. 98 26. A conpound according to

A@qs chdees ﬁ'bﬁl Rl is benzyl. 27. A conmpound
accor ng to arm1l1, wherein Rl is Cl1-C6 |inear or
Dr ancbied; bihday br branched alkyl; or

i) C;-C; linear or branched alkoxy;
R* and R’ are each independently chosen from:
1) hydrogen;




35.

36.

_ gropyl I SQ

28. A conpound according to Claim?27, wherein Rl is
i so-propyl. 29. A corrpoundgﬁaccor ding to daim1,
wherein R2 is a Cl-Co linear or branched al koxy unit
having the fornula: -OR8 wherein R8 is a Cl1-C6 |inear
iy brsabaiedd at ﬁﬂ&ubb/tﬁhﬁed @Qﬁ;qmeérr BranBRIdOY oycRé B}k i
p , sec-butyf i'so-b y ,

rt qsb%twtedﬁrp@%%wmteéphwyhexw 30. A conpound

cor 8 is methyl, ethyl, or
l?grt sgb{iﬂ?t%@gﬁlﬁx tﬁgte%%%{ ?%Eoér?dl ng to Caimi1l,
RihewdeR’ n:a.Rﬁe kaken tdghileb td fonrarsaniratet anaksdratddidg hﬂ?iﬁg from 5

A conpound according to Caiml, wherein R3is

tﬂécﬁt ®n or nethyl. 33. A conpound according to Claim
32, wherein R3 is hydrogen. 34. A conpound having the
formula: wherein R2 is chosen from i) CI-C6 |inear
Acompamdiasing|the formpla: ii) C1-C6 |inear or branched
al koxy; R4 and R5 are each independently chosen from
I )hydrogen; 99 ii) substituted o L}?_s_bstltuted C1-05
I i near, branched, or cycli ylE 4 1) substituted or
unsubst i t ut ed phenﬂ;oi bst]Jtuted or unsubstituted
heteroaryl; or R4 beN n together to form
a saturated or uftuffated rifg h VI from5 to 7
atons. 35. A corrpoundHhaw ng the Ig )--R6 0 0

.S, 0 N
H

wherein R? is chosen from:

i} C-Cs linear or branched alkyl; or

if) C,-Cs linear or branched alkoxy;

R® is chosen from:

i) hydrogen;

if) substituted or unsubstituted C;-C, linear, branched, or cyclic alkyl;
ili)  substituted or unsubstituted phenyl; and

iv)  substituted or unsubstituted heteroaryl.

A compound having the formula:

RS
=N
PN N O
HO IE\I H O
H
A
H

wherein R? is chosen from:
i) C;-Cs linear or branched alkyl; or
if) C;-Cs linear or branched alkoxy;




37.

38.

HO NO N. A R2 wherein R2 is chosen from 1)Cl-C6 |inear
or branched alkyl; or i1)C-C6 |inear or branched

al koxy; R6 is chosen frommp) hydr ogen; ii)
substituted or unsubstituted G -C6 |inear, branched,
or cyclic alkyl; iii) substituted or unsubstituted
RhenyR? arereacH bepenBaditiyt dhoSh fasmunsubst it ut ed
heteroaryl. 36. A conmpound having the formnul a:

Pher ehyfddgen; s chosen from i)Cl1-C6 |inear or branched

Kyl . 1.Qf - Weak. Ok _Aranched alkoxy: = 10 R4 and

ar '@’eubg‘gtgﬁhi Oggne’%g:n de ﬂd]ct;/' @ﬁ@%‘%ﬁ%ﬁ?‘?% N &?lggaglﬂ{i
Hi)bst iubstitatbd@r unsubstititddt phieagl; C1- C6 | i near, branched,
or cyclic alkyl; substituted or unsubstituted phenyl;

) sudbstitutedaiy ugsubstipddiciaroarsli ohet er oaryl ; or R4 and
&) 5 .
LR O AR b QA6 forkfa Sofiofled o° Bt 86 faving from s

tooigomsd havi ng the fornul a:

A compound having the formula:

[y
N

Q0
84 N O
HO I‘II H (8]
H
yoE
H

wherein R? is chosen from:

i) C1-C linear or branched alkyl; or

ii) C;-Cy linear or branched alkoxy;

R® is chosen from:

i) hydrogen;

if) substituted or unsubstituted C,-C; linear, branched, or cyclic alkyi;
iif)y  substituted or unsubstituted phenyl; and

iv)  substituted or unsubstituted heteroaryl.

A compound having the formula:



39.

40,

wherein R2 is chosen from i) Cl-Co |inear or branched
al kyl; or ii) Ci-C6 linear or branched al koxy, le is
chosen from i)hydrogen; d8bstituted or unsubstituted
Cl1-C6 linear, branched, or cyclic alkyl; iii)

mﬁkﬂiﬁ]ﬁgeﬁoﬂnsubstltut ed phenyl; and iv)

substituted or unsubstituted het ermryl 38. A conpound
lfhaw r@-@hbnffaopn’uﬂaacheaﬁlkyl @1 herein R2 is chosen from

br d al kyl; or C1-C6 |inear or
ran nﬁ?%ﬁ? br&?ﬁ’e’gﬁﬁ( OR¥% are each independent!y
mgﬁ a&é@mamaegaﬂd&a A €Roseh ibme ubst i tuted or

unsubstltuted 5 linear, branched, or cyclic alkyl;
i)ii) hydeegent uted or unsubstit uted phenyl i v)

B bt O aHABHERN K SRR, St ™

itips atsubsit@dd o agubgMuted phéndin 5 to 7 at ons.
iv)  substituted or unsubstituted heteroaryl; or

R* and R’ can be taken together to form a saturated or unsaturated ring having from 5

to 7 atoms.

A compound having the formula:

5
[ )=
N
40
53 _N. O
Ho I‘IJ H 0
H
o
H

wherein R? is chosen from:

i) C;-Cs linear or branched alkyl; or

i) C\-Cs linear or branched alkoxy;

R is chosen from:

i) hydrogen;

ii) substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl; and

iv)  substituted or unsubstituted heteroaryl.

A compound chosen from;
4-{(8)-2-[(8)-2-(tert-Butoxycarbonylamino)-3-phenylpropanamido]-2-(4-
ethylthiazol-2-yl)ethy! } phenylsulfamic acid;



39. A conpound having the formula: wherein R2 is
chosen from i) CL-Co linear or branched al kyl; or
ii) Cl-C6 linear or branch@d al koxy; R6 is chosen
from i) hydrogen; ii) substituted or unsubstituted
C1-C6 linear, branched, or cyclic alkyl; iii)
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phenyl propanam do] et hyl | phenyi sul fam ¢ aci d;
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wherein R is a substituted or unsubstituted thiazolyl unit having the formula:




43.

42. A conpound having the fornula: 0O wherein Ris a
substituted or unsubstituted thiazolyi unit having the

formula: 106 or R4 an@®Rr5 are each i ndependent |y
chosen from i)hydrogen; substituted or unsubstituted
Cl1-C6 |inear, branched, or cycli c aI kyI | i)
substituted or —substN Eéd phen RSubstituted or
unsubstituted het or ok LLM can be taken
together to forma s sed or uns rated ring

V|n from5 to 7 atons; said substitutions are
rﬂd@rﬂ!@mqh}mms@mﬂﬁfﬁbmlf@mr more C1-C6 |inear,

lEran hed. or cyclic al kyl, hal ogen, hydroxyl, or cyano
ni t SYYREPs a2 unit chosen from i) hydrogen; ii)

iBDS tsubtiteRd OF ubKUbSHGIel U1 tiredr, GRarkhéi of cyditashed,

or cycllc alkyl; iii) substituted or unsubstltuted

ifih e nyaubstitated op pnsybslitated pheaylor unsubsti t ut ed
197" " kathicd Bt ub S SRBRE Rl ARy by Ny ogen; CL O

near ranc uted or unsubstituted
rhaidyi’, ca@be taken together to form a safurated or unsaturated ring having from 5

to 7 atoms;

said substitutions are independently chosen from one or more C;-Cs linear, branched,
or cyclic alkyl, halogen, hydroxyl, or cyano units;

R?® is a unit chosen from:

i) hydrogen;

ii) substituted or unsabstituted C;-Cj linear, branched, or cyclic alkyl;
iii)  substituted or unsubstituted phenyl; and

iv)  substituted or unsubstituted heteroaryl;

R' is chosen from:

1) hydrogen;

ii) C1-Cg linear or branched alkyl;

ili)  substituted or unsubstituted phenyl; or

iv)  substituted or unsubstituted benzyl;

R? is chosen from:

1) C;-Cg linear or branched alkyl; or

i) C;-Cs linear or branched alkoxy;

R? is hydrogen or C-C4 linear or branched alkyi.

A compound chosen from:

[1-(S)-(Phenylthiazol-2-yl)-2-(4-sulfoaminophenyl)ethyl}-carbamic acid zert-butyl
ester;

{S)-4-(2-(4-Methylthiazol-2-yl)-2-pivalamidoethyl)phenylsulfamic acid;

(5)-4-(2-(4-Ethylthiazole-2-yl)-2-pivalamideoethyl)phenylsulfamic acid;

(S)-N-(1-(4-Hydroxymethyl)thiazole-2-yl)-2pivalamidoethyl)phenylsulfamic acid;

(S)-4-(2-(4-Ethoxycarbonyl)thiazole-2-y1)-2-pivalamideoethyl)phenyisulfamic acid;
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FFOIHOPREY of a conpound according to Claim1l for

maki ng a nedi canent for treating a di sease chosen from
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49. The use of a conpound according to Claim1l for
maki ng a nedi canent for vascularizing ischemc tissue
in a human. 50. The use of'%4 conmpound according to
Caim1 for maki ng a nedi canent for pronoting the
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promoting the growth of skin graft replacements .

The use of a compound according to Claim 1 for making a medicament for

promoting tissue repair in the context of guided tissue regeneration (GTR) procedures

A. compound having the formula:

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

i) C-Cs linear or branched alkyl; or

i) C1~Cé linear or branched alkoxy;

R’ and R’ are each independently chosen from:
i) hydrogen;
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54. The use of a conpound according to any of C ains
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The use of a compound according to any of Claims 34-39 and 52 for making a

medicament for regulating angiogenesis in a human .

The use of a compound according to any of Claims 34-39 and 52 for making a

medicament for vascularizing ischemic tissue in a human .

The use of a compound according to any of Claims 34-39 and 52 for making a
medicament for promoting the growth of skin graft replacements .

The use of a compound according to any of Claims 34-39 and 52 for making a
medicament for promoting tissue repair in the context of guided tissue regeneration
(GTR) procedures .

The use of a compound according to any of Claims 1, 34-39 and 52, for making a
medicament for treating a disease chosen from skeletal muscle and myocardial
ischemia, stroke, coronary artery disease, peripheral vascular disease, or for
vascularizing ischemic tissue, promoting the growth of skin graft replacements, or for
promoting tissue repair in the context of guided tissue regeneration procedures
wherein the compound is a pharmaceutically acceptable salt of either basic groups or

acid groups.

A compound according to Claim 61, 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, furnarate, and citrate,

A compound according to Claim 61, wherein the compounds are salts comprising

cations chosen from sodinm, lithium, potassium, calcium, magnesium, and bismuth.




