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effective as human protein tyrosine phosphatase beta

(HPTP-(3) inhibitors thereby regul ati ng angi ogenesi s.

The present disclosure further relates to

composi tions conprising one or nore hunman protein

tyrosi ne phosphatase beta (HPTP-P) inhibitors, and to

met hods for regul ati ng angi ogenesi s. BACKGROUND
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cells then stop proliferating and differentiate into tubular structures, which is the first step in the

formation of stable, mature blood vessels. Subsequently, periendothelial cells, such as pericytes
and smooth muscle cells, are recruited to the newly formed vessel in a further step toward vessel
maturation.

Angiogenesis is regulated by a balance of naturally occurring pro- and anti-angiogenic
factors. Vascular endothelial growth factor, fibroblast growth factor, and angiopoeitin represent
* a few of the many potential pro-angiogenic growth factors. These ligands bind to their
respective receptor tyrosine kinases on the endothelial cell surface and transduce signals that
promote cell migration and proliferation. Whereas many regulatory factors have been identified,

the molecular mechanisms of this process are still not fully understood.
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Chronic, noﬁ-healing wounds are a méjor cause of prolonged mbrbidity in the aged
human population. This is especially the case in bedridden or diabetic patients who develop
severe, non-healing skin ulcers. In many of these cases, the delay in healing is a result of
inadequate blood supply either as a result of continuous pressure or of vascular blockage. Poor

capillary circulation due to small artery atherosclerosis or venous stasis contributes to the failure
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It has been suggested that one means for regulating angiogenesis is to treat patients with
a human protein tyrosine phosphatase beta (HPTP-f) inhibitor (Kruegar et al., EMBO J., 9,
(1990)) and, therefore, to satisfy this need the compounds of the present disclosure have been
prepared.
SUMMARY

The present disclosure relates to compounds having Formula (I) as shown below:
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alternative descriptions offered bel ow The conpounds

of Formula (1), and/or their pharmaceutically
acceptabl e salts have been found to be inhibitors of
human protein tyrosine phosphatase beta (HPTP-0), and
hence are capabl e of regul ati ng angi ogenesis in
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These and other objects, features, and advantages will become apparent to those of
ordinary skill in the art from a reading of the following detailed description and the appended
claims. All documents cited are in relevant part, incorporated herein by reference; the citation
of any document is not to be construed as an admission that it is prior art with respect to the

present disclosure.
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DETAI LED DESCRI PTION I n this specification and in the
clainms that follow, reference will be made to a nunber
of ternms, which shall be defined to have the
foll owi ng neani ngs: All percentages, ratios and
proportions herein are by weight, unless otherw se
specified. All tenperaturesd?re in degrees Celsius (O
C} unless otherw se specifie By "pharmaceutically
acceptable” is meant a material that is not
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C|rcunstance occurs and i nstancés where it does
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endpoi nt, and 1 ndependently of the other endpoi nt
anothey particular value. When such a range is expressed, another aspect includes from the one

particular value and/or to the other pamcular value. Similarly, when values are expressed as
approximations, by use of the antecedent “about,” it will be understood that the particular value
forms another aspect. It will be further understood that the endpoints of each of the ranges are
significant both in relation to the other endpoint, and independently of the other endpoint. It is
also understood that there are a number of values disclosed herein, and that each value is also
herein disclosed as “about” that particular value in addition to the value itself. For example, if
the value “10” is disclosed, then “about 10” is also disclosed. Itis also understood that when a

value is disclosed, then “less than or equal to” the value, “greater than or equal to the value,” and
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to the value itself. For exanple, if the value "10"

i s disclosed, then "about 10" is also disclosed. It is

al so understood that when a value is disclosed, then
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equal to the value,"” and WO 2008/ 002570
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are al so disclosed, as appropriately understood by the
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n-butyl (Cﬁgk&g&typ&hic}so-g&\ntyP ?C,;), tert-butyl (Cy), cyclobutyl (C,), cyclopentyl (Cs),

cyclohexyl (Cs), and the like; whereas substituted linear, branched, or cyclic alkyl, non-limiting

examples of which includes, hydroxymethyl (C)), chloromethyl (C;), trifluoromethyl (C)),
aminomethyl (C;), 1-chloroethyl (Cy), 2-hydroxyethyl (C,), 1,2-difluoroethyl (C), 2,2,2-
trifluoroethyl (C3), 3-carboxypropyl (Cs), 2,3-dihydroxycyclobutyl (C,), and the like,



non-limting exanples: nethyl (Cl), ethyl (C2),
n- propyl (C3), iso-propyl (C3), cyclopropyl (C3),
wWo20809lds7q C4), sec-butyl (C4), iso-butyl (CO PCT/US2007/014823
tert-butyl (C4), cyclobutyl (C4), cyclopentyl (C5),
cycl ohexyl (C6), and the |ike; whereas substituted
i near, branched, or cyclic alkyl, non-limting
exanpl es of which includes, hydroxynethyl (Cl1),
chloronethyl (Cl), trifluoromethyl (Cl), am nonethyl
(C1l), 1-chloroethyl (C2), 2- hydr oxyethyl (C2),
1, 2-difluoroethyl (C2), 2,2,2- trifluoroethyl (C3),
3- car boxypropyl (C3), 2,3-dihydroxycyclobutyl (C4),
| i ke. 008/.002570 PCT/ US20Q7/014823 7
?&%&% Q‘?%‘{ i ‘é&?‘ﬁ%ﬁﬁﬁ%&ﬂ% Bdcheth @5 Fyclisralkenybincluge, ethenyl (C,), 3-
propenyl/(C1) Cl-ptopenyll (aiso -yl é??[by Gopropri -2-
C b}gC’s) 1- drpgpsélg}l/ (al soy_2- ne _hché%heny?égne' %{gi%%)e@){ljlethylethen 2D
(C), @Bb‘f"&lﬂéﬁ& land sheskikes sipstityted dinesr-ar byarched @enyl, non-limiting examples
of whidhih -4/ L ke, tituted | [ near, aor
e 2 aioktnerdf ik S-chlof Sind 180 v aipevhifeart o1 (ca 7
hydroxyricmgteloc-etrt-21yb ECHe Ty dioal somBtsid eraesLifld-yi @), and the like.

ten-iJ -yl 7-
%15%@%%#&?%%)%@@% _ﬁé%éré)}')yran(cégc} :cxlkynyl include, ethynyl (C,), prop-2-
ynyl (alkolpydpavgyl) {CoEplopyeatyl3CH), B Dardeth]-Kex9d ynagh (gjr;g’ r%ﬂ'ﬁsetlguted linear

like. . Substituted and unsubstituted |inear of
or branglﬁéﬁﬂW)?,mnulatg’ltng Wle%@ﬂl’uc]@ fnepnde, Syhydroxyaf-seethylhex-3-ynyl
C7), 6@k Bkt - Y4. .52 -
(-SSP 3y S ) e
branc tenk aryl” asrused henein dengtesxapmilie singd thahtedsist only of a
co?jugééﬁtfég%x%a%w rrlg{’g %)?@'eglg?vﬁ h%//e#] ei%%d_ %i?%!?c?tro&g%on-limiting examples of
which i§clhgie phonyl BCOt haphtigen-3-W Wlo),(r@?mhy&ﬂch—&_h@]u. Keryl ;ﬁﬂgi can have

ar ulibed herei n denot es orgahi ¢ rings

t 1 | n
one or rgelrﬁ:;gyg?o%ﬁlaglgxﬁﬁa S stlgg?ﬁl %aq%aermrgﬁgp OF Hiopgani¢ fadical. Non-limiting
I6y/sit olbiiuteld 66 96| ihdade:Pi. oL KK ITRIRE N
e ssyxarrpl es of #%hi C lFﬁlglg%gﬂeﬂ%é]rgE%rng%) %'g‘ﬁ’h%"%f’fé‘ﬁ%f {?,q), >
methylgheny)(Csh dpoingt & AuorapherydI(Cy). 2ANYM-diothgamea)phess (COTE-

o Dy oge ti tuted a her . or ganic
R or y?‘%f&?gﬁ?‘é B B e Psr et - Romaphinyten-2-
Y1 (Cro)stibstimethospnaphitiylen-tigs (Cgland &-cybnbhapdriopaeny (€G5) -

axyphenyih, {C6), 3- nethyl phenyl (CQ

‘?ﬁ@a%qﬂr?o)ﬁ%{%maﬁﬁlr cﬁ%ﬂ%%félla“ e@g}a’tlcymg; sys%/em I(xaving from 5 to 10 atoms. The
rings ca b¢ N, hglé shpyfoaekanpRNE AL hiEaE 5 76 ! Jone ri
is a het 2 62 di -tert.-but yl_gﬁ%nyl (%16) , é met hﬁéﬁ}gﬁﬂﬁg{mgﬁ one ring aiom
is ahe egd %Mgﬁgﬁﬁttﬂwt&g@, oxygep,rgplfur. Or “heteroaryl” can denote a fused
ring systenPhalinet hoxXy 9 ) ads 4 ic ai

oSS SN Db b0 s ot

one atorp gf regomatia riogds # beteraatprs pet bmithdviltrupehf 9eBn! & shfur.

atons. The rings can be a single ring, for exanple, a

'}‘herfgllﬁymgf@e Boyrlingitiagemsmyles f hetettaryl et ‘a0 dingn the present
disclosuf: OM is a heteroatomnot limted to nitrogen, oxygen,

or sulfur. O "heteroaryl" can denote a fused ring

systgm having 8 to 10 atong rein atg | east one of

he MNi | s/ anmar pnatd-c r4 d at Wﬁ’liﬁone at om
%F@g%o'?rgﬁid rr‘gg@ het er atom ed
nitro.ge?.n,.ongen: or salfur. 5P@ﬂl_ i NQ e
Thofterim NhdtérdGy @A deheSs 2 Hnd Y REAHYIng S BATPLGhI%rbin at least

t he present )
one of the ring atoms is a heteroatom not limited to nitrogen, oxygen, or sulfur. The rings can be

s

single rings, fused rings, or bicyclic rings. Non-limiting examples of heterocyclic rings include:



di sclosure: HH NN and The term "heterocyclic"
denotes a ring systemhaving from3 to 10 atons
wob@seias7at | east one of the ring atons is a hECBEUSHDTOM4S23
not limted to nitrogen, oxygen, or sulfur. The rings
can be single rings, fused rings, or bicyclic rings.
Non-limting exanpl es of heterocyclic rings include:
WO 2008/ 002570 PCT/ US2007/014823 8 SSHH NNN NH
and Al of the aforenentioned heteroaryl or
het erocyclic rings can be optionally substituted wth
one or nore substitutes for h@drogen as descri bed
herein further. Throughout the description of the
present disclosure the terns having the spel I'i ng
"t hi ophene- 2-yl andchloph e-3-yl" ark u%ed to
descri be the het- \7;hHV|ng they ‘respective
formul ae: s +-0s; eas onpounds of
the present disclosure, the ¢ eﬁtca nonendlature for

t Allad thermiosdiartioned hetgpiacy|drhepadycld ringhtaphesptdmglly substituted

and thio ecti vel reln the terns
with G ot RB il for IR Dy i et " when
demngmmghé h&&ﬁpﬁbrﬂGIStlﬁ%)réHéhi &is61bsu® uﬁ% feffs hi¥1hg bhe spelling
the conp ounds of the present disclosure solely

“thloptltﬁ%%rwgaltct thtﬂ?&\%?é@é graysed fredesgribe sherhaseroanylipmiss having the

bé kdmiiech rings are referred to herein. The term
reﬂnwﬁstggtltéfed" i s used throughout the specification.

The term "substituted"cisSgefine grein as "a
hydr ocar byl nvi ety, mﬁ% acycINc_or cyclic, which
has one or nore hydrogen atbns repl ated by a
whereasibstantingtie commevds af the phsicht disclbsurgshe e]flélﬁﬁ:dl hh&idhature for these

. ..bel ow. ' su tu for dro en
moietigy R emirucansllnt S iarhea B g RB T o S feReckval Hegein the terms
“thiophHEL PP BhRIPhendB-IMhRAIsBY WHed %@séﬁb@t{?t}ﬁge fings as units or moieties
hydrocarbyl noiety at a tinme. In addition, these

which §Lﬂk§t1pttb% Aempeensial hepresanigisslosrrsgeteln tomekeit unambiguous to the
artlsan%:ﬁo@@lﬁgtty s‘ic"i’ﬁ Qr?ﬁ‘& x,tgg%sfagé F@fétl"ilé&jtosl%pg’ b' tuent, —new

ety, a substituted unit that
r’Eluﬁﬂeneé‘subsslthgdi’exshmu ttgeuglmmothe speq:iﬁeatm rfhe tar:rh tfsiﬁstituted” is

acfined BRI o W50 A B S5l B o ehras P gr more
hydrogln tavsin el 4266 By atsabititegitae seRMAl subsiituats a§6éﬂned herein below.” The
units, when substituting for hydrogen atoms are capable of replacing one hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety at a time. In addition, these
substituents can replace two hydrogen atoms on two adj acent carbons to form said substituent,
new moiety, or unit. For example, a substituted unit that requires a single hydrogen atom
replacement includes halogen, hydroxyl, and the like. A two hydrogen atom replacement
includes carbonyl, oximino, and the like. A two hydrogen atom replacement from adjacent
carbon atoms includes epoxy, and the like. A three hydrogen replacement includes cyano, and
the like. The term substituted is used throughout the present specification to indicate that a
hydrocarbyl moiety, inter alia, aromatic ring, alkyl chain; can have one or more of the hydrogen
atoms replaced by a substituent. When a moiety is described as “substituted”” any number of the
hydrogen atoms may be replaced. For example, 4-hydroxyphenyl is a “substituted aromatic
carbocyclic ring”, (N,N-dimethyl-5-amino)octanyl is a “ substituted Cy alkyl unit, 3-
guanidinopropyl is a “substituted C; alkyl unit,” and 2-carboxypyridinyl is a “substituted
heteroaryl unit.”



carbon atons includes epoxy, and the like. A three
hydr ogen repl acenent includes cyano, and the |iKke.
wah@sneasmo substituted is used throughout the pPEFES1007/014823
specification to indicate that a hydrocarbyl noiety,
inter alia, aromatic ring, alkyl chain; can have one
or nore of the hydrogen atons replaced by a
substituent. When a noiety is described as
"substituted" any nunber of the hydrogen atons may be
repl aced. For exanpl e, 4-hyerxyphenyI is a
"substituted aromatic carbocyclic ring",
(N, N-di net hyl -5-ami no)octanyl is a " substituted C8

uni.t . 3- ni.di nopropyl is_a "substituted C3
AT oiidRibe ot el SRl netS RO ofiy el oo suhiibee fantogrogen stoms
ona uiiet eroaryl unit." WD 2008/ 002570 PCT/ US2007/014823 9
gge followi ng are non-limting exanples of units that

n subsCiz libears Rranehedr ergeysliaetiayk, alkemyh andiatkyniyl) for example, methy!
Cl- C12(ch,| , i ¢.al kyl nyl
i ky i PR SRS, D CnENGIC eyt ol i) (€,
(Czl), Bicknprgpyl (C2) 3-m9n!mywtlts)( Eﬁgopeillﬁlqu%@hﬂleﬂ{ lﬁenyl) (Cs),
cyclo - pr - propen al so
Y et mePBhe e EREEOERE AR . phresom (als propareyi) (C),
2- et ¢AAd 26, - -
2 b LGN b A o,
(c4), ‘i§[5>?’8§?§134)( eseniarli (Cu)s cyslopentyl (Cshyrytlobersy (Cs);
(4) . oyttt of unbHAinfys 9 SE g: (%/ é%ra'f, g‘?j‘) ?,‘é%}é)r (I:’%I%gﬁ(%/{lr W;fhthyl (also

(CO ii) substituted or uns

L or eXgiRpice to hrrsity s naphpividngl -y{ €Cepor naﬁﬂngrsflﬂﬂﬂzw (Cro;
el : ol i or n { en- z-
081 &) B Rk e ol i LR SRl nerin bt

ek er sobstitiedror ngsubsafitetPS s, lh@ﬂ:r&&%lgriirégrsg gér @élfgcxr“l})%dé %@rein below;

3y et RO R P BT Rrotipien O o APEHRI CHS O s,

CobGpe GO O o R s eEO G cmen

A} m%ﬁ%&c@@?@)& sffor exatapipl -6 OCBEGHEH COBRGOIDBH, CHs, —

| oo R ot e e i AR eHr Gl

¥ithnpHCR-RE 0B(0)OB-B.doe Exieinple, CREERGHEH,CO,CH;, , -

1) CCERE AR 2T Ve BNy CogH It 50 cOND, -

- CH2 CONHZ0,CHOMHCHE; - CH2CONHCH3, - CON( CH3) 2, and

{/i%'z CQ&Q’@ @Q)ZC(O)N(R”)z; for example, ~CONH,, -CH,CONHj, -
CONHCH3, ~CH,CONHCH3;, ~CON(CHs),, and —CH,CON(CHs),;

ix)  —(CR'RM"),N(R"),; ; for example, —NH,, —CH,NH,, -NHCH3, -N(CH3),, —
NH(CH:>CHs), ~CH;NHCH3, ~CH;N(CHs),, and ~CH,NH(CH,CHj);

X) halogen; —F, —Cl, —Br, and —I;

xi)  —(CR'*R!"),CN:

xii) —(CR"R'"®),NO,;

xiii) —CH;Xy; wherein X is halogen, jis from 0to 2, j+ k ‘= 3; for example, -
CH,F, —CHF,, —CF3, —CCls, or ~CBr;

xiv) ~(CR'R'*),SR'*; -SH, -CH,SH, —-SCH;, ~CH,SCH, ~SC¢Hs, and ~
CH,SCeHs;




I X) -{CRl4aR14b)zN(R13)2; ; for exanple, -NH2,
-C?—|2NH2, NHCH3, -N(CH3)2, - NH(CH2CH3), - CH2NHCH3,
WO GHBMIBHB) 2, and - CH2NH( CH2CH3) ; x) hal ogen; PET/USI007/014823
-Br, and -1; xi) __(CR14aR14b_)zCN;_ Xiqll) -(CR1_4a_R
14b) zNO2; xiii) -CH Xk; wherein X is halogen, j is
froZnO to 2, j + k' = 3; for exanple, - CH2F, -CHF2,
-CF3, -CCl13, or -CBr3; xiv) -(CRl4aR14b)zSR13; -SH,
- CH2SH, -SCH3, -CH2SCH3, - SC6HS5, and)- CH2SC6H51 WD
2008/ 002570 PCT/ US2007/ 014823, 10 xv
- (CRi 4aR14b) ZSO02Ri 3; - SQ2H, - S2H, -S2CH3,
-CH2SQ2CH3, - S02C6H5, and - CH2SO2C6H5i and xiii)

j I - SO8H, - CH2SO3H,

RO R eRs: -S0s b St RO s BRBR0:CH;,

wher ei SO, RiB-CH,sOdepRNgent | y hydrogen,

substit ut es o4 unsufgst Ituted Cl1-C4 |inear, branched,

&llcyc‘l{# Riy1z5OpR e niar expeanley +8OgH, +@HFOH B OLHAN -

be takem,Sogsihe ackd rising 3-7

a?orrs' Rl%la ansg %1 %lgsgéﬂaeag 2?%&%%2%den.tly hydr ogen
whereipypaciR ¢4 independenily byduogbre dubstityted of basubistiel#ed €,-C5 linear, branched,

icafy) ﬂ%;f. t_discl osure addresses_sever al L
o cyChfSL rnetl’oprrﬂﬁ‘\3 g?,g oF e’e%;t%%ﬁglt SPIts pRaoe 'f;e’F’_FQﬁ?ﬁWF #yform a ring comprising
3-7 atowenR oS pnd B aed éaehtindependeriy Brddealop i)-¢ YR Bbranched alkyl; the
i nhibitors; and thereby

. sphat ase beta (HPTP-J3) _ Lhet
mdengggr\?%dﬁhogga met hod for regulating angi ogenesis in a

Ths pradet, disdbsiL@ad@iresBL 8¥%ral YunfeP h;ciapgeem,ezrn e{r.r}zéiﬁ'
angi.ogenesi s is el evated; 2) Providing conpositi-omns
1) Ergvéding gampesitionseffentive @b hutnﬁn cpsobtem tﬁmﬁgtﬁb@%&éﬁﬁ%&a (HPTP-B)
P j i Dj ts: and € rovialng 3 2
]gdglrh:i;l;{r:())é%u SE‘.‘%"’?‘%‘;"%@%S p! qtﬁ{:ogr. . g}rgeqqgowggggbq disorder,
distasdymalady,comdntition; wieetéin Zhgfdzeydstl 18 @152A30Si ti ons
effective as human protein tyrosi ne phosphatase beta

2)  PidRiding Qmpbsitioh dfechive a0 Ruhbe bﬁ%n%%\éing ipﬂggﬁaa%‘éé 2»8% (HPTP-B)
for..requl ati ng angi ogenesis in a disorder, I Sease,
ngbémg agd ﬂ??d%w Proyiiinge methpdofoy repydatingi amgiogenesis in a disorder,
: and. er unnet nedi cal needs are
djgﬁ%f,?g%ﬁ%;fﬁ[ﬂ%gﬁ%ﬁgg,nﬁg:ot ein tyrosine g_hosiohat ase
A e
3) ?ﬁgtﬁﬁ’gﬁ;@@%@%ﬁﬂé% C{rig% %S[ lglléxp%f;“ro erig %ﬁrggine nggsp Z{Jase beta (HPTP-B)
inhibitors; and thereby providing a method for regulating angiogenesis in a disorder,

disease, malady, or condition wherein angiogenesis is decreased.

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

tyrosine phosphatase beta (HPTP-B).

The compounds disclosed herein include all pharmaceutically acceptable salt forms, for
example, salts of both basic groups, inter alia, amines, as well as salts of acidic groups, inter
alia, sulfamic acids, and carboxylic acids. The following are ndn—limiting examples of aﬁions
that can form salts with basic groups, such as amines: chloride, bromide, iodide, sulfate,
bisulfate, carbonate, bicarbonate, phosphate, formate, acetate, propionate, butyrate, pyruvate,
lactate, oxalate, malonate, maleate, succinate, tartrate, fumarate, citrate, and the like. The

following are non-limiting examples of cations that can form salts of acidic groups, such as



angi ogenesi s and thereby serving as a nethod for
treating el evated or dimnished angi ogenesis in
wheovane2ser in treating di seases that are causePCDYS2007/014823
insufficient regulation of human protein tyrosine
phosphat ase beta (HPTP-J3). The conpounds di scl osed
herein include all pharmaceutically acceptable salt
forms, for exanple, salts of both basic groups, inter
alia, amnes, as well as salts of acidic groups, inter
alia, sulfamc acids, and carboxylic acids. The
following are non-l1imting ekhnpl es of anions that
can formsalts with basic groups, such as am nes:
chloride, bromde, iodide, sulfate, bisulfate, ) '
carbox9h¢ Beid dcarbokylatitasw@liumphiithpim mtasstmmealsiumcmagngsium, bismuth,
propi onate, butyrate, pyruvate, |actate, oxal ate,
and thedifGnat e, mal eate, succinate, tartrate, funarate,

e @nfpouvmBslof R prédet ditbiBsurk ald @ltylrgninbeubsituled phenylgnlfamic
exanpl es of cations that can formsalts of aci

dic
acids, gfrtheip pharmashuties! ecoaiahle saitsy bavins thesage sirepfurs 2§ Campound (I)
0 | id./ carboxylate units: sodium |ithium
shown%%ﬁ%gé%%ﬁﬁ{@% giunl magnesi um bisnmuth, and the I|ike.
The conpounds of the present-ti ¥e are
et hyl -am no substituté&uéhe | fafic acids, or
their pharnaceuticalha’ﬁbn-p bl egsatzs, having the
core structure of Compoun§ (1) shown in the draw ng
below. ~ O-~ s~O | HOS~-N'yR ®# H wherein the units R
and Z can be any of the alternatives further defined
whereidiHe %8R anfliZeehnitey @iyrof thehleatnatives Surtiier defipeliatbexginplified herein

Formula (1), the_ carbon _atom bearin he, anj.no unit .
below hEssuehGomEBUAS L STENE o BT oy piefh g figming yajt has the

absolu?esstéxggél{%ﬂgﬁg){('sﬂ stte%cﬂ&ﬁ)%?gs aRRVARed Whe [rdwiBl @BbVe/ which typically
corresponds to an (S) configuration at the same )
correspmrida do be 63) cogfiguration ahthersamisamingrbesringearbon gigpmy but which could
dependi ng.aon_the pat . | :
vy RGO RgbF oS ol eay i M U0 BERERges.
enbodi ments, the Runits of the conpounds of Formula
(1) can be substituted or wunsubstituted heterocyclic
R Unit§r " heteroaryl rings having from3 to 15 ring atons.

ThesostiishbdditRAtsOthe RHISDSH the UbBgotais@ifFoy@biaqIPdan be substituted or
heteroaryl rings of the R group of the conpounds

of .
unsubgtiduted hatefagyclie anheseropsy iage hewae Hombd/ihy > FR8 aIAY e substituted or
unsubdtlthi3d hé%eréé}cfi@ Br ﬂét@xwaﬂg rﬁl@? WhHRat W¥up of the compounds of Formula (I)

can be represented below by the generic ring, A, in the drawing shown below:

These heterocyclic or heteroaryl “A” rings can be optionally substituted by one, two, or
three independently chosen substituents represented in the generic formula by R' units. Non-
limiting examples of the R'® substituent units include:

i) linear, branched, or cyclic alkyl, alkenyl, and alkynyl; for example, methyl (C,),

ethyl (Cy), n-propyl (Cs), iso-propyl (C3), cyclopropyl (Cs), propylen-2-yl (C3),
propargyl (C3), n-butyl (Cy), iso-butyl (Cs), sec-butyl (C,), tert-butyl (Ca),



A (_RI51 HON HZ H These heterocyclic or heteroaryl
"A" rings can be optionally substituted by one, two,
wo@roospbesee i ndependent |y chosen substituents PCT/US2007/014823
represented in the generic fornmula by R15 units. Non-
limting exanples of the R15 substituent units
include: i) linear, branched, or cyclic alkyl,
al kenyl, and al kynyl; for exanple, nmethyl (Cl), ethyl
(C2), n-propyl (C3), iso-propyl (C3), cyclopropyl
(C3), propylen-2-yl (C3), prgpargyl (C3), n-butyl
(4), iso-butyl (C4), sec- butyl (4), tert-butyl (C4),
WO 2008/ 002570 PCT/ US2007/014823 12 cyclobutyl (A),

Cyer onSy PR SRR ey breibuentid ol (GHmd cyclohexy

aryl ; @) exanple phenyl , 2-fluorophenyl, 3-
2- an1nopheny|

%horo henyl , . 4- nethylphenyl

ydr g&bﬁ r ungubgtitpted Wﬂ‘hﬁ?ﬁ%‘hp‘hﬁﬂﬁnﬂ @Hﬂuorophenyl 3-
bi phenyHiorbphiényl) tu

het er ocy(():l i c; nyelxdéh)eﬂ%liﬂ%; 5'\/K/I? Sﬂmgphgng?;g\?ﬁ%%%ﬂg}e&dﬂ‘“

beI ow, mﬂupf%@bﬂmgm)émmlrblmngtyli uted heteroaryl;

TR 7y Puy s e ke v escamplss vt s provided herein
CHQOGH&ﬂN OCHQCHB - CH2OCH2CH3, - OCH2CH2CH3, and

:i%%’ﬁ%§ Sa Hg"i S 7aR17at)@_g@gglmfyvb) oo Tl?irch ii(ea;glvi%ed herein
A I ICOEE, Y e
Ve CROR R RO ot oty R ORIGH. ~OCRGHCHOER,, -
for @@ﬁ?@ i) R AR RIS R 2o,
MCG@I&FER'"’)GQ@W&) 3y examtiple CHAOOM, CHEM2CO0H;, ~OCH,CH;,
-( CRloE% WI@,%@[&HE&&,%Q rl%lHezcchI%cxzxzc%,
v11) —(CR”“R”") C(O)OR ' for example, ~CO,CH3, ~CH,CO,CHs, -
CO,CH,CHj3, ~CH,CO,CH,CH;, -CO,CH,CH,CH;, and -
CH,CO,CH,CH,CHs;

viif)  —(CR'"*R'™),C(O)N(R®)y; for example, ~CONH,, ~CH,CONH,, -
CONHCH3, -CH,CONHCH3, ~CON(CH3),, and —CH,CON(CHj)s:

ix)  —~(CR'™R'™)0C(O)NR'®),; for example, —OC(O)NH,, ~CH,0C(O)NH,,
—OC(O)NHCHj3, —~CH>OC(O)NHCH3, ~OC(O)N(CH3),, and -
CH,0C(O)N(CH3)y;

X)  —~(CR'R'™)N(R'S),; for example, -NH,, —CH;,NH,, -NHCH3, —N(CH3),, —
NH(CH,CH;), ~CH,NHCHs, ~CH,N(CHs),, and ~CH,NH(CH,CHy);

xi) halogen: —F, —~Cl, —Br, and —I;

xii)  —CHuX,; wherein X is halogen, m is from 0 to 2, m+n =3; for example, -
CHyF, —-CHF,, —~CF3, —CCls, or ~CBr;;

xiiij) —(CR!7*R!7® qCN; for example; ~CN, —CH,CN, and —CH,CH,CN;

xiv)  —(CR'"R'"*);NO;; for example; -NO,, —CH;NO;, and ~CH;CH,NOy;

xv)  —(CR'"R'7)SO,R'; for example, ~SO,H, —CH,SO;H, —SO,CH;, -
CH2S0,CHj3, —S0,CgHs, and ~CH,SO,C4Hs; and



-OC(O) NHCH3, -CH20C(O) NHCH3, -0OC(O N(CH3)2, and -
CH2OC(O N(CH3) 2; x) -(CRI7aRl 7b)gN(R16) 2i for exanpl e,
WO MHR/0025GH2NH2, NHCH3, - N(CH3) 2, - NH( CH2CH3) , PCT/US2007/014823

- CH2ZNHCH3, - CH2N(CH3) 2, and - CH2NH( CH2CH3); xi)

hal ogen: -F, -d, -Br, and -1; xii) -CHm, ,; wherein X
is halogen, mis fromO to 2, mn =3; for exanple, -
CH2F, -CHF2, -CF3, -CC13, or -CBr3; xiii)

-(CRI 7aRI 7b) gCN;, for exanple; -CN, -CH2CN, and
-CH2CH2CN,  xiv) -(CRI 7aRI 7b)19N02 for exanple; -NO2,

- CH2NO2, and - CH2CH2NCZ; xv) =-(CRI ?aRl 7b) gSO2R16; for
exanpl e, -S02H, CHZSOZH -SQ2CH3, - CH2SO2CHS3,

-SQ d WO 2008/ 002570
S8 e B BRI ot ehari SRR 1L RS 6508 GHs, -
exanpl esté@Hs, %ﬂnd-@%@tﬁc Hy,CH2SABCH3, -

-SOSOGI—? wher €i n each R16 i s
Wherelnrﬁéélpgn dlénndlqpehﬁ}@ﬁb’g}wdrogﬁub%tbshmgﬁormnsumuwsd i +E dihear, branched,

or cyclﬁlalg’él 8% ﬁ? [{”6 1? % hebd ?lﬁegxrtogé(tﬁ?r tP rﬁ%‘%n %;lxﬂpgoc@gtﬁmsf{gﬁ a ring atoms;
R'" an@ R'"? aregeash mpend%ﬁﬂg heddgll 6bCIt IhRaHor ARMRAAEHL the index q is

& X rogen or Cl-C4 |inear or branched alkyl; the index
om 0d0i%s “from 0 to 4. Wien RL5 units conprise

Gﬂ’h@ﬁ 't ey con%t%%@leé 2, lﬁ'fealc gﬂdcﬁe@lolﬂégchcaél}iﬁn ¥lkenyl; substituted or

substituted or unsubs ituted Co or
unsubsgiied Ce @r Edo &rl; snbesuted oo vashbstitugsl Get:‘e he@y@ﬁyph% omsubsututed or

unsubsﬁ'ﬂﬁé& bt légerﬁaté%%rgp riﬁ' Eﬁltté Laft i%gthgrlhag% 590611'5 ¥1?Idr ngen atoms

ts qa ave one or rore hy
Substltstndém& fueits. bNoﬁ%anMngtcxampbn of RM dmtsgmﬂudﬂsrpl es of R18

t I I d, I k
47 konyiten Hisishied, s eRb sl SGne gty K Rartbla,gretmyt ),
E gg éptfrdggﬁ)é 'r?_ﬁrﬁﬁ%l (CGs% @sapﬁ%r@gip(éi&%[/aog%ﬂay@ mgppalor)ylen-z-yl (C3),
( C4|) I?r%qumk (fs)s (rdal}tyl @zeé) fmbytyl (fgzd? secﬂ@ityl (§Eﬂ, yf#rt-@m?y} (Ca),
CycCl O e ,
nyhex%yc%/ Cbél)g}%a:ﬁ dH g%ﬁﬁﬁ Kd?s)mgyaopégw (@? chlékyl (E59 and cyclohexyl
- { CR2d&l8Rob) gOR19; for exanpl e, -OH, -CH2OH, - OCH3,

OB BLB O 37 PERBISRI0H) ey it BOGHBy ~CHLOCH:,

exanpl @CH,CHGHITH>GERGCRER o5 ;, and —-CH,OCH,CH,CHj;

iii)  —(CR™R*®),C(0)R"; for example, -COCH3, -CH,COCH;, ~OCH,CH,
—~CH,COCH,CHj3;, -COCH,CH,CHj3, and ~CH,COCH,CH,CHj;

iv)  —(CR*™R**),C(O)OR'®; for example, ~CO,CHs, ~CH,CO,CHs, -
CO,CH,CHj3, —CH,CO,CH,CH3, —CO,CH,CH,CHj3, and -
CH,CO,CH,CH,CH3; .

v) —~(CR* R ™) C(O)N(R'®),; for example, ~-CONH,, ~CH,CONHS,, -
CONHCH3, -CH,CONHCH3, -CON(CH3),, and —-CH,CON(CH),;

vi)  —~(CR*™R**),0C(O)N(R'%),; for example, ~OC(O)NHa, ~CH,OC(O)NH,,
~OC(O)NHCH3, —CHZOC(O)NHCH3, —OC(O)N(CH3),, and -
CH,OC(O)N(CHs)y; '

vii)  ~(CR*™R*®)N(R"),; for example, -NH;, ~CH,NH,, ~NHCH3, ~N(CHj),, —
NH(CH,CHjs), ~CH,NHCHj3, ~CH,N(CHj3),, and -CH,NH(CH,CH3);

viii)  halogen: —F, —Cl, ~Br, and —I;



- CH2COCH2CH3, - COCH2CH2CH3, and - CH2COCH2CH2CH3; i V)
(CR20aR20) gC( O) OR19; for exanple, -CO2CH3,

WO GHROCBCH3, - CO2CH2CH3, - CH2COR2CH2CH3, - CORCPRIZHRI0BIB)14823
and - CH2CO2CH2CH2CH3; v) - (CR20aR2ob) gC( O N(R19) 2;
for exanple, -CONH2, -CH2CONH2, - CONHCH3, _

- CH2CONHCH3, - CON(CH3) 2, and - CH2CON( CH3) 2; vi)

- (CR20aR20b) gOC(O) N(R19) 2i for exanple, -0OC(O NH2,
-CH2OC( O NH2, - OC( O NHCH3, - CH20C( O) NHCH3,

-OC(O N(CH3) 2, and - CHZOC(O)IZ!(CI—B)Z Vii)

- (CR20aR20) gN(R1) 2i for exanpl'e, NH2, -CH2NH2, NHCH3,
N(CH3) 2, - NH(CH2CH3), CH2NHCH3 - CH2N(CH3) 2, and

NH ._hal ogen - -Br, and -1;
82005} Bogoy bei (s 8PRON RO g, m b o example,
wher ei (n}pgplscﬁgg Q@%"}Hi:—tﬁh', §ri@g 0 to 2, m#n —3; for

exarrp 13, or -CBr3; x)
oa@%zb% CNofor@X&npll%‘-CNCﬁCHzCPQ@N,d ~3iCH,CN;

’%%Z" TR o o Tar

esiBnpl aca%ﬁ)qsaam%m-bxm@@,mﬁ -CH2SOREH3S0,CH;, -

_ ?%%@%@%Q%g%%and S)é(izI Iﬁ%@@qd CH2SOBH,

-ﬁmGﬂCR2°ﬂzﬂ’$§i§}w9 fo%ﬁ&ﬁ@ —swdr, - SR, 86366 80, cH,, -
wher ei n_each S |ndepen ent | y hydr oge?§ I
subst | CHe 3@ s, ¥ ubststand e B sHisnear , branched,

I hq 9
e TR A ——
or cyclmékmgbt\m B cunits dan de pakedeogdtierity dorag e fingfcofbristhg 3-7 atoms; R2%

o R ARG St oS Rt P g s o

0to 4. be repr esent ed by specific ring substitutions, for
onpassed Wethin the definition of R
g%ghn‘g‘iesﬂ%'i‘%rt E)gt gﬁ lows;, Rnemdryjurls mme egeprebented\bRspectfic ring
substitutions, for example, a ring encompassed within the definition of R can be depicted as

either having the formula:

Dee

or as having the formula:

-?—</ —s—x\ﬁ\’\

Both of the above formulae stand equally well for an optionally substituted thiazolyl ring.

R Units
R units comprise a ring having from 3 to 15 ring atoms.
R units can compnse 5-member heteroaryl rings. The followmg are non-limiting

examples of 5-member heteroaryl rings:

)

= "



S R3 or as having the formula: R5S NN 'Rta S or
\'". :S Both of the above fornulae stand equally well

w0 o008amesopt i onal | y substituted thiazolyl ring. PCRUEIWOT/614823
R units conprise a ring having from3 to 15 ring
atonms. R units can conprise 5-nmenber heteroaryl rings.
The following are non-limting exanples of 5-nenber
heteroaryl rings: i) H N WO 2008/ 002570

PCT/ US2007/ 014823 15 ii) HD. -~ N iii) HN N~ N
y/ NH iv) ND- --~s NHNN_V) H H-CNHN "IN
NN. ~: "N ~NJ 5

i)

AR
iii) '

By mNAE SO
=/ = ; H;

iv)

%—%]; s
v)

= L +CL <
vi)
GRS
vii)
4~ 1 +<3 5+,

viii)

<4<
1X)

<1,

Xx)

x1i)



, vi) H NN N-NON; NN, wvii) ON viii) <Nl

-~-<O NN ix) ~~Oll N x) xi) WO 2008/ 002570

WEDBBBAD7/ 014823 16 0 xii) S xiii) NS. N RCT/KB20D7/@4823
SNVN~ xv) N-N N, N, and xvi) \\s'N

16

+—< 1+

Xii)
+3+C

Xiii)

<+ <
Xiv)

=<1 <3+,
XVv)

=<1+

XVi)

S
<]
N7,
As described herein, the 5S-member heteroaryl rings can be substituted with one or more

substitutes for hydrogen, for example, with a methyl group:

I\{/S_'CH:%
S
0\\8//0 1
HO” N H ~z

I
H

or with a substitute for hydrogen that itself is further substituted, for example:

S
0\\3//0 A ,
HO™ ‘1?r H z
H

Examples of 5-member ring R units includes thiazolyl units having the formula:



N As described herein, the 5-menber heteroaryl rings

can be substituted with one or nore substitutes for
whyasoegsm for exanple, with a nmethyl group: ~PEFUSH08014823

O-p SHONNZ | H or with a substitute for hydrogen

that itself is further substituted, for exanple: d

HON Hz H Exanpl es of 5-nenber ring R units includes

thi azolyl units having the fornula: WO 2008/ 002570

PCT/ US2007/ 014823 17 NRZ R4 --USX or R 3 One

exanple of a thiazolyl R unit 71 ncl udes thiazol - 2-yl

units having the formul a: Rf S R3 wherein R2 and R3

are each independently chosen from i) hydrogen; ii)
substituted or unsubstituted C1-C6 |inear, branched,
or cyclic alkyl; iiig) Rtuted ar Btituted
phenyl ; iv) substi ttng orl unsuBst i d C -C9

heteroaryl; or R2 and R3® calr®e taken together to form

a~saturated or.uns rated ri.ng. hav from5 to 7 .
a98ﬁ§¥am6ﬁe°f§>é£\%?@5 utllwiﬂgf“ée%ﬁ*?%Oﬁ-g%éf@gtg}wlaa fhesformula:
having the formula: R2 S g wherernh R3 is hydrogen and
R2 is a unit chosen from_rger.@yu (Cl), ethyl (C2),
n-propyl (C3), iso- R
wherein R? and R? are each independently chosen from:
i) hydrogen;
ii) substituted or unsubstituted C,-Cg linear, branched, or cyclic alkyl;
1i1) substituted or unsubstituted phenyl;
iv) substituted or unsubstituted C;-Cy heteroaryl; or
R? and R? can be taken together to form a saturated or unsaturated ring having from 5 to 7 atoms.

One example of this R unit relates to units having the formula:

N R?
xadl
ST tm
wherein R? is hydrogen and R? is a unit chosen from methyl (C)), ethyl (C;), n-propyl (C3), iso-
propyl (Cs), n-butyl (Ca), sec-butyl (Cy), iso-butyl (C4), and tert-butyl (Cs).
Another example of this R unit relates to units wherein
R? is a unit chosen from methyl (C,), ethyl (C,), n-propyl (Cs), iso-propyl (Cs), n-butyl (Cs), sec-
butyl (Cy), iso-butyl (C4), and fert-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-ethyl-5-
methylthiazol-2-yl, 4-methyl-5-ethylthiazol-2-yl, and 4,5-diethylthiazol-2-yl.
A further example of this R unit relates to units wherein R? is hydrogen and R? is a
substituted alkyl unit, the substitutions chosen from:
i) halogen: —F, —-Cl, -Br, and —I;
i)  -N(R'");and
iii) -OR';
wherein each R!! is independently hydrogen or C;-C4 linear or branched alkyl.
Non-limiting examples of units comprising this embodiment of R includes: —CH,F, -
CHF3, —CF3, ~CH,CF3, -CH,Cl, ~-CH,OH, —-CH,OCH3, -CH,CH,OH, —CH,CH,OCHj3, —
CH;NH;, -CH,NHCH3, ~CH;N(CHj3),, and ~CHNH(CH,CHa).



ropyl (C3), n-butyl (C4), sec-butyl (C4), iso-butyl
?04)on agd 2ert-buty| (C4). Another example of this R
Wainios/002sr@t es to units wherein R2 is a unit cheSEOSINDM4S23
methyl (C ), ethyl (C2), n-propyl (C3), iso-propyl
(C3), n-butyl (C4), sec- butyl (C4), iso-butyl (C4),
and tert-butyl (C4); and R3 is a unit chosen from
methyl (Cl) or ethyl (C2). Non-limting exanples of
this aspect of R includes 4,5-dinethylthiazol-2-yl,
4- et hyl -5- nmet hyl thiazol - 2- yI
4- met hyl - 5-et hyl t hi azol - 2-yl,; "and .
4,5-di ethyl thiazol-2-yl. A furt her exanple of this R

n_and R2 i
U0t S S5 U AR e P i e 7
fA oill furthenakagple:of- IFunrthcludBﬁlmtél Rherdin R>id DydrDERLhd&R? is a
ofa: % in each RLl1 is independently
heteroaﬁf/?ldméé cgiqsgl} pin @ Wéfé?olo}-Ybfla%éHet@trazqt;ﬁwl [1,2,3]triazol-4-yl,
[1,2 3]Moll-sm,t[ﬂ Tjﬁmmh%é olgfsz %%C@L%W@hgym-zd%mldm_4 yl, pyrrol-2-

odi ment of R incl’u

yl, pyrro Muo@gbpxazwmoxa@@%kﬁpxam@ﬂ&kazol 4- dyl isoxazol-5-yl,

2 A e ey 0T Bt b et e gu K23, famn -+,

thlophe?gﬂ-ylu tlu@téreneeBayipiset}mizoRB uylj isatlhml-u@f}‘ 1%1!11&01/3@-%11 §hidzol-2-y,

A still furthe
tiazol. Byt diabFs O8] A Pldainr BB Gl et e Sra. o 13 4]thiadiazol-2-
yL hydrogen and R2 is a het eroaryl unit chosen from

etrazol -1-y 1234tetrazo| 5-yl,
F)fe fxgljnpiq aatr 'ncAucg;ap umts[; ]yhgregl} R? issthidphSng-R-yl or thiophene-3-yl.
Ahothef Bk drhpie @ 'R4ul¥i{s ink Jadgs tﬂatz%l 35'? uPé§%§,‘f‘“g the formula:

i mdazol -2-yl, im azo j
pyrrol - 3-yl, oxazol - 2- yl, XI@?J»FA yl, oxazol -5-yl,
i soxazol - 3- yI i soxazol soxazol - 5- yl,

[1, 2, 4] oxadi azol -3-yl, [1,2,MF®xadi azol - 5-y1,

wherein[R “eazlqmadasaiﬁbmz-yl, fiuran-2-yl, furan-3-yl,
L hi opphe e 2-yl, thiophene-3-yl, isothiazol-3-yl,
Vsot h BSQK yl, isothiazol-5-yl, thiazol-2-yl,

D 5 Aok ol agalpaty el ndo bl g55tagily

Bhe e%&’ﬁrb heedor @suhﬁftgméghmlt& me,rﬁ\(re}g?hgz Ie>s<arrpl e of

8 Ut RS G Blpb ol OB TS %‘%?ﬁ”i"é'] having t he

Anerample oRR uxﬁtsnhenuaemcdﬂ!ipmﬁlda whakdin RS BRrbEQIM

Another example of R units includes compounds wherein R* is a unit chosen from
methyl (C,), ethyl (C5), n-propyl (C3), iso-propyl (C3), n-butyl (C,), sec-butyl (Cy), iso-butyl
(C4), and zert-butyl (C,). Non-limiting examples of this aspect of R includes 2-methylthiazol-4-
yl, 2-ethylthiazol-4-yl, 2-(n-propyl)thiazol-4-yl, and 2-(iso-propyl)thiazol-4-yl.

A further example of R units includes compounds wherein R* is substituted or
unsubstituted phenyl, non-limiting examples of which include phenyl, 2-fluorophenyl, 2-
chlorophenyl, 2-methylphenyl, 2-methoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 3-
methylphenyl, 3-methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 4-methylphenyl, and 4-
methoxyphenyl.

A yet further example of R units includes compounds wherein R* is substituted or

unsubstituted heteroaryl, non-limiting examples of which include thiophene-2-yl, thiophene-3-yl,



1) hydrogen; ii) substituted or unsubstituted Cl-C6
i near, branched, or cyclic alkyl; iii) substituted
w@eroosneashet i t ut ed phenyl; or iv) substituted oPCT/US2007/014823
unsubstituted CL-C9 heteroaryl. An exanple of R units
i ncl udes conpounds wherein R4 is hydrogen. Another
exanple of R units includes conpounds wherein R4 is a
unit chosen from nethyl (Cl), ethyl (C2), n-propyl
(C3), iso-propyl (C3), n-butyl (C4), sec-butyl (C4),
I so-butyl (C4), and tert-butyl (C4). Non-limting
exanpl es of this aspect of R ¥Phel udes
2-met hyl t hi azol -4- yl, 2-ethylthiazol-4-yl,
. -(n-propyl)thiazol -4-yl, and .
thiszol 207 < BIaGB I hiFeal 1. ity ihieaedr- K Brpdiencdiy Wiazol 5.yl 4-
ethyltMB2d1 -1 29 065&1%6-- L& - h LU
d uns({ljf)zs%,fts t%%gép)ﬁ’eny , pﬁé'r]f- | m%?%@%?én‘%#@@ g?,ﬁ?%rﬁgzol-s-yl.
i Aopihgeeptmplylof Samémberrogg R mpkts irbludes|sobsjrited v pnsubstituted
s avk phen 2- net hoxyphenyl, 3-fl uorophenyl,
lnndw%g%h g%é% gﬁ%#?ﬁ§?gﬁ%thylphenyl, 3- net hoxyphenyl ,
4-fl uorophenyl, 4-chl orophenyl, 4-nethyl phenyl, 'and
4- met hoxyphenyl. A yet further exanple of R units

i ncl udes conpounds gger IS su sth&gréﬁ or
, fhon- | P W%Eé\’anpl es of
en

unsubstituted heter
whi ch i ncl ude thi ophene yir3 t hi oph - }§I, WO
4823 19 thiazol-2-yl,

2008/ 002570 PCT/ US2007/
t Ghagxdimple pif imidazalyb R-ritglincl3d s-idiideoh gl i hinaz Bhviflg We formula:
2, 4-di met hyl t hi azol -5-yl, 4- ethylthiazol-2-yl,
oxazol - 2-yl, oxazol -4-yl, 0ox }%-yl, and

3-net hyl -1, 2, 4- oxadi azol ™%~ . _I[ Anot her exanpl e of

5-menber ring R units includgs sudstituted or

unsubsti4uted . j mdazolyl units having the fornul a:
whereift K2 ag%lli pge gach 1_11_@@9(}(16%)' chgsgnfrominyy H H R One

q;anplﬁwﬁ%g&@1aazolyl R units includes imdazol -2-yl
units having the formula: -x 3 HR wherein R2 and
RD ar esubglitytaderapenbsitated Col{aslbreaf, bomched,)oreydiiogiinl;

i) substituted or unsubstituted phenyl;

iv) substituted or unsubstituted C;-Cy heteroaryl; or
R? and R?® can be taken together to form a saturated or unsaturated ring having from 5 to 7 atoms.
One example of R units includes compounds wherein R units have the formula:

<1

H
wherein R’ is hydrogen and R? is a unit chosen from methyl (C)), ethyl (Cy), n-propyl (C3), iso-
propyl (Cs), n-butyl (Cy), sec-butyl (Ca), iso-butyl (Cs), and tert-butyl (Cy).

Another example of R units includes compounds wherein R? is a unit chosen from
methyl (C;), ethyl (C;), n-propyl (C3), iso-propyl (Cs3), n-butyl (Cs), sec-butyl (Cy), iso-butyl
(C4), and tert-butyl (Cy); and R? is a unit chosen from methyl (C;) or ethyl (C;). Non-limiting
examples of this aspect of R includes 4,5-dimethylimidazol-2-yl, 4-ethyl-5-methylimidazol-2-yl
4-methyl-5-ethylimidazol-2-yl, and 4,5-diethylimidazol-2-yl.

3

An example of R units includes compounds wherein R? is hydrogen and R is a
substituted alkyl unit chosen, said substitutions chosen from:

i) halogen: —F, —Cl, —Br, and —I;



i) substituted or unsubstituted Cl-C6 |inear,
branched, or cyclic alkyl; iii) substituted or
wae@alexsrd ut ed phenyl; iv) substituted or unsuPSL/US200T014823
Cl-C9 heteroaryl; or R2 and R3 can be taken together
to forma saturated or unsaturated ring having fromb5
to 7 atons. One exanple of R units includes conpounds
wherein R units have the formula: -~ <N R2 H H wherein
R3 is hydrogen and R2 is a unit chosen from net hyl
(), ethyl (C2), n-propyl (9%) i so- propyl (C3),
n-butyl (C4), sec-butyl (C4),”"iso-butyl (4), and
tert-butyl (C4). Another exanple of R units includes
coirpou erein R2Z is a unit chosen from nethyl
(@T, -gﬂﬁ%t‘*ﬂ( , n-propyl (C3), iso-propyl (C3),
nu@utyLoRGﬂ) sec-butyl (C4), iso-butyl (C4), and
bytyl, (C4); and R3 is a unit chosen from nethyl
Whefel(l@ayh B i pepdsnily hydnogenmrtan@ limsea apbesciodd dlkyls

Non- llﬁﬁglt?%éxéi’%pl ﬂﬁllrlfédn% Fn%t“%eérgyodlrrr?e%aoz& 1nch¥Aes —CH,F, —

CHF,, 4Chat ‘I‘QHE@FBQ fﬁﬁzCiII—@BHmH,Z—(S/HzOGHQ, -—-CHzCHgOH —CHzCHzOCH3,

con S S b B 0 5 1o o

sAllyst ﬁﬁ'ﬂi&ﬁ&(a@iﬂw bf RﬂhﬁtsCiJ?(Slﬁ&—’é‘unl?s"ﬂ‘dvﬁeréfx‘ntl@I fgtﬂﬁﬂ'%and R? is phenyl.

chos? from hal ogen: -F, -d, ,
gl %w@!@xm}qﬁéb ewtfozmmis ung@ where;n R(’ Fm hqugemnﬂ R%isa
heterodryl l)mt‘ %erlﬁo%? Q%’ LG O1- e I ? YF th%ﬁ%zﬂ { gé?t;lgg& 4-yl,

I near r anc
[1,2 3]@;@@%59@, [3f2, ﬁmwl-éqmrum]ugaztomsylemddzmm &fudazol 4-yl, pyrrol-2-

yl, pyrﬂo%%_@%_f? azﬂ:%_@cazol%é% CF?’J" &,_gg%%%%yl ISO yl isoxazol-5-yl,

[1,2 4]eﬁd2NdGBl%;l [15}2]‘«1()(6&133:&5 smcul 3 BN {AROHA) furdh-Y A, furan-3-y1,

thioph c# Ie of Runits include units wherein
1op W‘ 8y & eFizy EofHerft3-YL imotuagol-4ryls ﬁhénazekérm,l témbl -2-yl,
thiazolR-YNtHiSzd1 31U Uithiag %ﬁﬁ -2-
y'llzuet er ogfi)’/i gunl ?hchbsen 1334]?‘%&% et aﬁcpﬁl 5% thlad]aml 2
yl. 1 2,3,4-tetrazol -5-yl, [1, 2 3]triazol -4-yl,

l. 1 l.-4-yl , .
[[dlnegex H giilQ Im@u %s un[lts ’wf]i %P Eézzell%/ﬁlloéﬁagz%ll or Ahlyphene- -yl.
pyrotler-eRamyle, off R/ nfnmé mahwles iazéll4-gt Uﬂlts 1Xa%0he 4or¥dula:
oxazol -5-yl, isoxazol - 3- yI |soxa oI 4-yl,

i soxazol - 5- yI, [1,2,4]0 dlﬁ
[1, 2, 4] oxadi azol - 5-yl , -3<\ﬂ }_([adl azol 2.yl
fugan 2-yl, furan-3- yI

is a unit chosen from:

wherein R

i) hydrogen;

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

iii) substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted C,-Cs heteroaryl.

One example of this embodiment of R units relates to compounds wherein R* is
hydrogen.

An example of R units includes compounds wherein R? is hydrogen.

Another example of R units includes compounds wherein R* is a unit chosen from
methyl (C,), ethyl (C»), n-propyl (Cs), iso-propyl (C3), n-butyl (Ca), sec-butyl (Cy), iso-butyl
(Ca), and rert-butyl (C,). Non-limiting examples of this aspect of R includes 2-methylimidazol-
4-yl, 2-ethylimidazol-4-yl, 2-(n-propyl)imidazol-4-yl, and 2-(iso-propyl)imidazol-4-yl.



t hi ophene-2-yl, thiophene-3-yl, isothiazol-3-yl,
i sot hi azol -4-yl, isothiazol-5-yl, thiazol-2-yl,

wao bioamads7el- yl , thiazol -5-yl, [1,2,4]thiadi azol PGFYE2007/014823
[1, 2, 4] thiadiazol -5-yl, and [1, 3, 4]t hi adi azol -2- yl.
One exanple of Rincludes units wherein R2 is
t hi ophene-2-yl or thiophene-3-yl. Another exanple of
R units includes imdazol-4-yl units having the
formula: NR4A NH wherein R4 is a unit chosen from
1) hydrogen; ii) substituted or unsubstituted G -C6
| i near, branched, or cyclic gﬂkyl; iii) substituted
or unsubstituted phenyl; or iv) substituted or
unsubstituted Cl -C9 heteroaryl. One exanple of this

efrtfBthererrempic ¢f Rininits inclides sampourdsripburaitisR s srbdtitutRd or
e A SRR F ML LIS AN, o

chlorophaiylydemetinipieony 2-mbthogypheRdl, Bsharoptiehyl; Bashdorophenyl, 3-

. t hyl , (Cl et hyl - pr.opy , 1 S0-propyl
methyFRa, 3 mcibomeesy, & Sobtoptiefrl Fhioroptenyh drpPihS Ry, and +
metho@ypsheh@ll t - butyl (C4). Non-limting exanples of this

aspect of Rincludes 2-nethylimdazol- 4-yl, . .

28 gehiprther epsaraple o1 R units_inpludesopmnqueds whsrein Ry is substituted or

Cot Vi o N _

s RO SRR HLRGse YEVERATHERAS g .t
thiazol-2ryl, Whiiegolebiyh dhinzs - Snjik 2 - dinkehylthisaebgtyls 2itatimethylthiazol-5-yl, 4-

unsubstit ut ed. phenyl op-1im.td e | es whi ch
ety BTN, SRR Sl TS et S5 o8k BaPesfRihg o athzol-s-y1
2Furttich vk ahpRyY bf S<némbaakigR@nits areubbtitgtcdd@nyhbstituted oxazolyl
.. .3-chl orgphenyl, 3- nethyl phenyl, 3-nethoxyphenyl,
units having the ESHAMAI | 4- chl or ophenyl , 4- met hyl phenyl, and 4-
nmet hoxyphenyl. A yet further exanple of R units
i ncl udes conpounds wherein R4 is substituted or
unsubstituted he I, non-liodtily exanpl f
whi ch incIude%thiodﬁene-erké—ﬂg;qgheneW3=§+<??:
t hi azol -2-yl, thinzotgx4-yl, thi -5-yl, N 4
2, 5-di met hyl t hi azol - 4-yl, 2,4-dinethylthiazol-5-yFﬁ 4-
eOhe extamzlz off o2azdlyl Roxairinchrdgs oxazpob2 il ity having the formula:
oxazol -5-yl, and 3-nethyl -1, 2, 4- gxadi azol -5-yl.
Furt her exanpl es of 5-nmenmger/ Y+ R units are
substituted or unsubstitU’Eﬂggmgéolyl
R

3

wherein R? and R? are each independently chosen from:
i) hydrogen;
ii) substituted or unsubstituted C,-Cs linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl;
iv) substituted or unsubstituted C;-Cy heteroaryl; or
R? and R® can be taken together to form a saturated or unsaturated ring having from 5 to 7 atoms.

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

1

wherein R? is hydrogen and R? is a unit chosen from methyl (C,), ethyl (C;), n-propyl (C;), iso-
propyl (Cs), n-butyl (Cs), sec-butyl (Cy), iso-butyl (C,), and tert-butyl (C,).
Another example of R units includes units wherein R? is a unit chosen from methyl (C;),

ethyl (Cz), n-propyl (C3), iso-propyl (Cs), n-butyl (Cs), sec-butyl (Cy), iso-butyl (Cs), and tert-



units having the fornmula: ~O1 R2 or - IT R4 or + N~
3 ~-NN R Ra One exanple of oxazolyl R units includes
w@@3002526 yl units having the fornmula: R2 N RBCT/US2007/014823

wherein R2 and R3 are each i ndependently chosen from
1) hydrogen; ii) substituted or unsubstituted Cl-C6
i near, branched, or cyclic alkyl; iii) substituted
or unsubstituted phenyl; iv) substituted or
unsubstituted CL-C9 heteroaryl; or R2 and R3 can be
taken together to forma saturated or unsaturated ring
having from5 to 7 atons. exanple of R units
includes conmpounds wherein R units have the fornul a:

N H wherein R3 is hidrogen and R2 is a unit

butyl @véx»s?éﬁ )Srlé i il ghpsery it methil(Ci) opgthyh(Gad.oPiph-linaiting examples of this

I I
aspect: ozfg{ utlﬁ&( (45%@6& o %tro? 29& q th(ygﬁcmgtﬂk%%(ﬁi Y 4-rfnethy1 -5-
ethyloghzdR 24yl| arxd #5edigiybxarmoltBylbherein R2 i.s a uni t c hosen
T rég rp%}%é!ﬂ(élgc 1} Rmni%?éqlué%ﬁn’its gg@?%ﬁﬂjlé %ogen and R?is a
substifuset zhldijYdmt( %ben anid substitudbh?EHBéDRSMI0 _
PCT/USZOO7/014823 22 butyl (C4); and R3 is a unit

cHosenhplrgftimdt i, s jndrliet hyl  (C2). Non-1imiting

expnpl efRfYL ke aspect of R includes
g di rret h I)%xazol 2-yl, 4-ethyl-5-nethyl oxazol -2-yl,

4uﬁethyORé, ethyloxazol 2-yl, and

were 2L BB G el o 1 SRR b
Non-lismikiag ek athplds a_t“ kiyilts ctﬁhlbnsihl@ a8 embadlﬂme‘ﬁu bSRiih¢lbd @ SCH,F, -
CHFz,E:—,hQ?I%;e %f{@ﬁ]@ JdH A3 eQOH —CHzOCHg, ~cHzcﬂgoi{| —-CHI2IC}-IZOCH3, -
CH>NH3, ~CH;NHCH3, —CH;N(CHj3),, and —~CH,NH(CH,CH3).

A yet further example of R units include units wherein R? is hydrogen and R? is phenyl.

A still further éxample of R units include units wherein R? is hydrogen and R? is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-yl ,1,2,3 4-tetrazol-5-yl, [1,2,3]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]Joxadiazol-5-yl, [1,3,4]Joxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-
yl. .

One example of R includes unifs wherein R? is thiophene-2-yl or thiophene-3-yl.

Another example of R units includes oxazol-4-yl units having the formula:
< 1
N"I\R4

wherein R* is a unit chosen from:
i) hydrogen;
ii) substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl; or
iv) substituted or unsubstituted C;-Cy heteroaryl.

wherein R* is a unit chosen from:



wherein each R11 is independently hydrogen or C -C4
linear or branched alkyl. Non-limting exanples of
W@ Ri0B®0xsompr i si ng this enbodi ment of R i ncl udeRCT/USBF)14823

- CHF2, -CF3, -CH2CF3, -CH2Cl, -CH2OH, -CH20CH3,
- CH2CH2OH, - CH2CH2OCH3, - CH2NH2, - CH2NHCHS,
-CH2N(CH3) 2, and - CH2NH(CH2CH3). A yet further exanple
of Runits include units wherein R3 is hydrogen and R2
is phenyl. A still further exanple of R units include
units wherein R3 is hydrogen 2;nd R2 is a heteroaryl
unit chosen from1, 2, 3, 4-tetrazol -1 -yl :
,1,2,3,4-tetrazol -5-yl, [1,2,3]triazol-4-yl,
[%, 2,3]triazol-5-yl, [1,2,4]triazol-4-yl,

2, 41‘1/&’%039% -5-yl, inidazol-2-yl, inidazol-4-yl,
PHy I Ol sedsstivikted BY ﬁﬁéﬁb'ﬁ&fui/éd’clgé??iﬂédr,z rﬁhc ﬁ(a),(gng)}clfé'amw'
oxazol -5-yl, isoxazol-3-yl,” rsoxazol-4-yl, ’
| 80X az subskityted or pusubstfutedadicnylobr 3- yi |

[1:2, 4 ' -5-y]| . pcy adi azol - 2-yl ,
f’lJ}"? an- 5‘933%?‘%% ?g‘r‘]-%‘ié?/‘l“,“ie t@i‘é%)ﬁ‘)éf‘ﬁ‘e"-a‘?ﬁw ,
t @nepkanplefithis entbotitharoif R3units relatdtibicompbuddsWherein R* is
hvdrod sot hi azol -5-yl, thiazol-2-yl, thiazol-4-yl,
YO8 azol - 5-yl, [1,2, 4]thi adi azol - 3-ylI,
[ An2x4hpld R 8ZR¢ inmetud hiradi -2= Yl.
One exagpl e of R in%cl.Sgggﬂg%‘iﬁrgdsﬁvml#é%lgifq%@%ggﬂ'
t finetbprerannlg of Brunitsiinglhdesccomapounds wheteireR* éscanpit chasen from

[ I(AC l. - 4- its Vi t he. formyla;
methy Gy i (O} WIS i it ppt Tl O] ). S B G oy
(C4), and )‘ergﬁbgﬂ (Ct GNbrTahmM%é)&lmﬂeﬂ @ihﬁla;ﬁ&t lof Reigél,udes 2-methyloxazol-4-

ranc I clic.a s ubstituted or

1, 2-<{yge ol caliarSagh - il pramaDeracer 451,

UA Fuiisdri dxdin®ie 63 R GRitd iR EMJB_?ourMbe\X/ﬁérQin% is SuBstithted or

chosen from WO 2008/ 002570 PCT/ US2007/014823 23 |
unsubstiied ghenyli non-Emifing exedesor! wirish nrlvda phedylCR-fB@rophenyl, 2-

hlorobhdAS AR, C @l KMo odidd ) Substituted
cHorof 382 pRIBIARSGH 28 okindl, il SR DHLSH
methylphenyhs3-methaxypiinyCo-flebmpbenyl) 4-chloeopheapl Hanethylphesyl, and 4-
iment of R units relates to conmpounds wherein R4

metho’?bgp?lgﬁvdr ogen. An exanple of R units includes conpounds

wh geefunthBrexaanply df RYeits includes compounds wherein R* is substituted or

unsubstituted heteroaryl, non-limiting examples of which include thiophene-2-yl, thiophene-3-yl
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 2,5-dimethylthiazol-4-yl, 2,4-dimethylthiazol-5-yl, 4-

2

ethylthiazol-2-yl, oxazol-2-yl, oxazot-4-yl, oxazol-5-yl, and 3-methyl-1,2,4-oxadiazol-5-yl.

A further example of R units relates to oxazol-5-yl units having the formula:

o~ ~R*
T
wherein R* is a unit chosen from:
i) hydrogen;
i1) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii)  substituted or unsubstituted phenyl; or '
iv) substituted or unsubstituted C;-Co heteroaryl.
An example of R units includes compounds wherein R* is hydrogen.
Another example of R units includes compounds wherein R* is a unit chosen from

methyl (C,), ethyl (Cs), n-propyl (Cs), iso-propyl (C3), n-butyl (C,), sec-butyl (Cy), iso-butyl



Anot her exanple of R units includes conpounds wherein

R4 is a unit chosen from nethyl (Cl), ethyl (C2),
wo2@sompro (C3), iso-propyl (C3), n-butyl (C4),PCT/US2007/014823

sec-butyl (C4), iso-butyl (C4), and tert-butyl (CO

Non-limting exanples of this aspect of R includes

2- net hyl oxazol -4- yl, 2-ethyl oxazol -4-yl,

2- (n-propyl ) oxazol -4-yl, and

2- (i so-propyl)oxazol -4-yl. A further exanple of R

units includes conpounds whenpgin R4 is substituted or

unsubstituted phenyl, non-limting exanples of which

i ncl ude phenyl, 2-fluorophenyl, 2- chlorophenyl,
henyl ,

4 B | N iRt hoxyphenyl , . 3-fl uoro
(Cy), aéd ?ﬁ? g?ﬂg)g Eﬂg‘ﬁy |N&§H%#éq%x%]/{)aﬂﬂ’é%‘ﬁf tﬁ{)s_aﬁ@qqq 35 WH@WPS’ 2-methyloxazol-4-
yl, 2-cthyldxazelep ik Byln: prépgib:eropAsNnd AR BN 4-
0

xyphenyl . et further exanple R units
irt&r;c: u'd‘¥1e s x%ﬁ‘i‘?o?ﬁ%ﬁ“%@"@%‘iﬁs rempaungdsiyehdreintRids substituted or
unsubstinged phéryl|treh- g itteQXarples MW R L Ao (=)

- \q%lnc]? i ncl ude thiop ene-p%e-syl , tlh%&r? J&%ﬁ{éﬁﬁ? ,&%uorOPhenyl’ 2-
chlorophgny _8rm2té1§xjp,hemi afmthquhgn)ﬂhiﬁ-_&fhmi'(;];ﬁ}leyj'l? 3-chllorophe|nyl, 3.
methylgh I 3Rl - 4- - gl et thi azol -5-yl, 4-

gteﬁwt hi azol S'gh%%}?’ %ﬂgﬁ%p@g{yﬁ@e@%@gz gﬂ?eth}'lpxenyl, and 4-
methoxypheryil- 5-y|, and 3-net hyl - 1, 2, 4- oxadi azol -5-yl. A

f anpl e of "R unit el ates to oxazol - 5-yl .
JAJnH’ts a%f(eﬁ‘g‘gipﬁ 0’%%%??&[5 Hreluges gompoyngs WhmmeliﬁisRnbstﬁutad or

unsubstituitdd Todh f ; f wiki | i
nsubs eseryl, fHodimiting Sk UK Wlh%:]h g#hg&re' t%fé&)ﬁ?%qu]yk >ﬂu:ophene-S-yl,

. " unsubpstityted Cl1-C6 |inear, branche
th‘aZ"Ii%rﬁ) t?’é‘ii‘ﬁ '?Tﬁu%’&%ﬁ-}ﬂn%é@s‘mpﬂwttbiachihﬁbyy 12,4-dimétlYlthiazol-5-yl, 4-
ethylthiazdlSt-i 1 8k 9519y 1U iU C - tergaryl. An

g 1exan‘p e O%R-@L}r'llf tggé%aﬁtgl }Hﬁé)ggglocgwﬂg?ﬁ?g§ ‘Wf&}}'i-ﬁ,%%wx?@azol-s-yl.

Ayxst Sigehier eapmoplesyt ermmblepring RRuniti ih&uHéEédbgﬁt%tedhorl unsubstituted
y

1 - . 2in.R4. is a unit chosen from net
21 RS S i ) 7 <o bropyl (C3).

n-butyl (C4), sec-butyly(C4g2 iso-butyl WO 2008/ 002570

PCT/ US2007/ 014823 éL&@t : angrte_gt- EIEI (C4).

Non-limting exanples Ggf-@his aspe t‘ﬁf i ncl udes

é- met hyl oxazol - 4- yl, 2-ethyl oxazol -4-yl, ®

n¢ pxaanpleyif | b atokaddazollyl Redslts includes iazol-3=y1 uni ;

the fomﬁﬂé-i so- propyl ) oxazol - 4-);/I . A furt her[lé%(’g]r?ﬁﬁaglag?l ?_?yl units having

uni'ts i ncludes conpounds wherein R4 is substituted or

unsubstituted phenyl, non-limt ilgg exanpl es of which

i ncl ude phenyl, 2-fluorgph . chl or ophenyl ,
2- et hyl phenyl , 2-netho§§ph 3-fl uorophenyl,

wherein :;{_Z(ish IC}%S% t%r(?)rrpl/:l 3

i) hydrogen;

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

iii) substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted C; -Cs heteroaryl;

One example of R units includes units wherein R2 is hydrogen.

Another example includes R units wherein R2 is a unit chosen from methyl (C)), ethyl
(C2), n-propyl (Cs), iso-propyl (Cs), n-butyl (C), sec-butyl (Cy), iso-butyl (Cy), and tert-butyl
(C4); and R’ is a unit chosen from methyl (C)) or ethyl (Cy). Non-limiting examples of this
aspect of R includes S-methyl[1,2,4]oxadiazol-2-yl, S-ethyl[1,2,4]-oxadiazol-2-yl, 5-
propyl[1,2,4Joxadiazol-2-yl, and 5-cyclopropyl[1,2,4]oxadiazol—2-y1.



met hyl phenyl ; 3- net hoxyphenyl, 4-fl uorophenyl,

4- chl orophenyl, 4-nethyl phenyl, and 4- net hoxyphenyl .
wa200800%500 t her exanple of R units includes conpoUOs®07/014823

wherein R4 is substituted or unsubstituted

heteroaryl, non-liniting exanples of which include

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

thiazol -4-yl, thiazol-5-yl, 2,5-dinethylthiazol-4-yl,

2, 4-di net hyl t hi azol -5-yl, 4- ethylthiazol-2-yl,

oxazol - 2-yl , ' oxazol - 4-yl, oxi%oI-S-yI, and

3-met hyl -1, 2, 4- oxadi azol - 5-yI”” A yet further exanple

of 5-nmenber ring Runits includes substituted or

[ 1, 2, 4] oxadi azol yl units having the
]l=J fgﬁﬁﬁﬁé{'é e 01% R’@plt@,];nchpqlps unity %/?Vhﬁ‘@l R§ isa subs%m;ed alkyl unit chosen,

said subX¥afifibas Sloskd fdntt] 0xadi azol yl R units includes
[1, 2, 4] oxadi azol -3-yl units having the forrmula: | Ra
1

N- ploggre r-&i nCR2 Brsamhdsen from i) hydrogen;hi ij)
StAbst it iy O nsubstituted C1-C6 |inear, branched,
gl?)bcycl_llkiéIg {I/rl'&J iii) substituted or unsubstituted
pfigny| ~OBf';i v) substituted or unsubstiltufjed Cl- 9
hetergaryl.: ,One.e le of Runits includes units
whereifhcatt R g epeRg b Aok o IFbrC chntp PEOTRER RISV, R
Non-limitiiGeAuheyies of WRits conibrisig thi e BIR I lads Clom,r,  —
. iso-propyl (C3), n-bufyf

et hyl C2), n-propyl

CHF, t@&?,4%‘%&%urﬂig@msz(%-mg@CHmﬁHmméﬁcﬁﬁmOCHz, -
) gﬂ.p? i ' S *ﬁgaﬁg | (C1l) or

CHZN}E%)X/)IHZ( C2 ﬁil\lo(%-l%q\il@:*??hg&g@%ﬁ €s 0 H;Ys aspect of R

i yetiehesexaptitly bf R, ubitd limoladbisamits wheydin R? is phenyl.

5 el. [[.1.2. 4] -poxadjazol -2-yl, 5- . 2. .

F‘;} gttrl)ll)lj ?{Tlli}’lg Fﬁ%&%ﬁ% 8111?321._%}1?86:%“1&“8 wherein R” is a heteroaryl unit chosen
from 12;33ctteobpwl [ 1,23, 4 1emsaasli 55011 2;Miriaz¥4 2048/ 0923A81-5-y1,

PCT/ UEZ 07/014823 25 o
[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, [1,2,4Joxadiazol-5-yl, [1,3,4]Joxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-
yl.

Specific examples of R units include units wherein R? is thiophene-2-yl or thiophene-3-
yl.

Another example of R units includes [1 »2,4]Joxadiazol-5-yl units having the formula;
O~N
2 A,
wherein R? is a unit chosen from:
1) hydrogen,;
ii) substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;
ii1) substituted or unsubstituted phenyl; or '
iv) substituted or unsubstituted C,-Cy heteroaryl.
One example of R units includes compounds wherein R? is hydrogen.

Another example of R units include compounds wherein R* is a unit chosen from methyl

(C1), ethyl (Cy), n-propyl (C3), iso-propyl (Cs), n-butyl (Cy), sec-butyl (Cy), iso-butyl (Cy), and



A further exanple of R units includes units wherein R2
is a substituted al kyl unit chosen, said
W@ msH2sai i ons chosen from i) hal ogen: -F, - QPCT/UR007/014823

and -1; ii) -N(R')2; and iii) -OR'; wherein each Rl11
I's independently hydrogen or C -C4 |inear or branched
al kyl. Non-limting exanples of units conprising this

enbodi ment of R includes: -CH2F, - CHF2, -CF3,
- CH2CF3, -CH2Cl1l, -CH2OH, -CH20CH3, - CH2CH2OH,
- CH2CH2OCH3, - CH2NH2, - CH2NHCH3, - CH2N(CH3)2, and
- CH2NH( CH2CH3) . A yet furt her20 exanple of R units
i ncludes units wherein R2 is phenyl. A still further
exanple of Runits includes units wherein R2 is a
tert-butgl )33N911 limiting ekaroples of thasraspect of R includes 3-methyl[1,2,4]oxadiazol-5-

yl, 3-e%1ﬁg%ﬁo%§(gl§%ﬁloé-yi F&y(ln ;% éﬂ%lfzr’&]gtz éﬁ?i%%ol-f-yly and 3-(iso-

propyl]}[],224]¢}cad1|azalos-yl4 yl, [1 2,4]triazol -5- yI

ARSI o ek souBladh ettt sty o
unsubstﬁ@ea@abnﬁ ﬂdn-lmﬁ@efgaaﬁm;ﬂeybf whitRX#Ade Eheﬁbl 2-fluorophenyl, 2-
oxadi azol - 3-yl, [1,2,4]oxadi azol-5-y

chloroPlj_ergf'l Z%'EB@Q&YIIE*?@VL 2= lypthoxm}mqy 3yffuorepireayl, 3- ghlorophenyl 3-
methylitpgg h ,eﬁylzl'l's o-}?{l]‘xl%gbjih] n%lI 4—chﬁ)9§#m gF |421§1 ?'J}dphenyl and 4-

methoxYplazyil 4 yI th| azol -5-yl, [1,2,4]thiadi azoI 3-yl,

hi adi -vl.. .and.[ 1, 3, 4]t hi adi 2- yl ..
Lh ot frbol: Bt o Myt Bl B0k ol o
unsubdtﬁutkﬂ heteheand; ﬁory-llmﬁfmg Bi'c @8 6f whichl inclABetHiephed¥ 29| thiophene-3-yl,
uni ts ipcludes _[ oxadi azol -5-yl units havi n

thlaZOIt'%éfﬁfﬂé‘F‘ﬁ‘E}r%y 1, thiaggks Wé'@mﬁwthl%ZO&4cM»%4ﬁ16§8wlth% -5-yl, 4-
ethylthha)zowcgn 08K o01- Q'ﬁ é&é&élthgrto%z Ls-b1) @%g.&ﬂ%ﬁﬂ 2Qa-o;8% ol-5-yl.
|'inear’,” branchéd, or cyclic a RN ed
drurthes nbedimiting @xmphy lof Sanerhbe)r lml.mgmwl ungﬁdmohlde
substituted C, -C9 heteroaryl. One exanple of R
units includes conpounds wherein R4 is hydrogen.

Anot her exanpl e of R unit$s_jifc] ude corrpognds wher ei n
R4 is a unit chosen from‘gri\eit;%/{‘ ( @l | (C2),
n-propyl (C3), iso-propyl (

- buty
sec-butyl (C4), iso-butyl (CO Calnd V‘DZOOS‘/")QOZS?O
RGT/ US2007/ 014823

O
HyCg O™
oo \_/"
\ /' Gt

iii)
h
H3C N
| ™
\E<
CH, :
iv)



26 tent-butyl (C4). Non-limting exanples of this

aspect of R includes 3-nethyl[1, 2, 4] oxadi azol -5- yl,
w@2@Blgisfo 1, 2, 4] oxadi azol - 5-yl, PCT/US2007/014823

3-(n-propyl)[1, 2, 4] oxadi azol -5-yl, and 3-(iso propyl)]|

1, 2, 4] oxadi azol -5-yl. A further exanple of R units

i ncl udes conpounds wherein R4 is substituted or

unsubstituted phenyl, non-limting exanples of which

i ncl ude phenyl, 2-fluorophenyl; 2- chlorophenyl,

2- met hyl phenyl , 2-net hoxyphenyl, 3-fluorophenyl,

3-chl orophenyl, 3- nethyl phem/l, 3-nethoxyphenyl,

4-fl uorophenyl, 4-chl orophenyl, 4-nethyl phenyl, and 4-

met hoxyphenyl . A yet further exanple of Runits

i ncl udes conpounds whgt ej (ahsu ut ecb@ ;s

unsubstituted heteroarﬁf [imti LS}an%?es of

whi ch i ncl ude thi ophene¥2xYyI , hloph 3-ylo

t hi azol -2-yl, thiazol-4-yl, thlazol 5-yl,

2yﬁ-dinethylthiazol 4-yl, 2, 4- dlnethylthiazoI-S-yI, 4-

et hyl.t hi azol - 2-yl, o§ggol 2-yl, oxaaql -4-yl,

oxazol -5-yl, and 3- }Q¥Lﬁ 4 oxad - -yI

Furt her non- IlnltlngNexa of 5 \\/E&%;;éaryl

rings include: i) O\ CIN

CH3 iii) H3C N CH3; |v) ~\ C2H5 N" N'N°ON O

vyiiMO 2008/ 002570 PCT/ US2007/ 014823

-g_ IN:.N o 'g—N/Na o
N\/K)l\ =
OCH, ,
"}m

OCaHs; and

Viii)
T N
N |
D—CH:; H3C /E) '

3

R units can comprise S-member heterocyclic rings. Non-limiting examples of 5-member

heterocyclic rings include:

i)

OO
ii)

4 ; HN 3 HN 5

iii)

s M

\Q'NH

iv)

H
s _N
e

b



27 NH3 S' C2Hs N:) _~N NON.O vi) > ~NNN" ~
-OCHNOCHs as, vii) NNNON O N/ ~ NOCH,
wogdswe2sand  viii) 7 7L NQ__CH3 i / H3C ReamU$z07/014823
can conprise 5-menmber heterocyclic rings. Non-limting
exanpl es of 5-menber heterocyclic rings include: i) H

NSI S/NH ii) w N~yOO. HNHN, iii) H croO,
i V)
28
v)
<Y
o)
e
vi)
’é II% S g
~ o O .
ir 5 \ng ; and.
vii)

g_ o
=~
sT

R units can comprise 6-member heterocyclic rings. Non-limiting examples of 6-member
heterocyclic rings include:

1)
H __ H i
L0
i1) |
MG -
(70O 00"
iii)
Ji?, o ~&_N__o N._o NH N0
{;j : K/\( ;%Lj ;%&o;%;and
iv)

: i .
SRe
H, F .
R units can comprise 6-member heteraryl rings. Non-limiting examples of 6-member
heteroaryl rings include;



HL-r 0 NH W 2008/ 002570 PCT/US2007/014823 28 v) N
O=<vi) HOS HN\~and. vii) NO S==< S Runits can

W@ oiwpl02se0 6- nenber heterocyclic rings. Non-Ii nPCT/mg2007/014823
exanpl es of 6-menber heterocyclic rings include: i) H

~S Nc:. J~) ii) HH NN s NOH iii) NO~ SN
ONONO Cv/. . NHO and iv) (N ;~srH HH

29
i)

O 0

ii)
EN Na
1010
iif)
N
[NJ/ ; and
iv)

Y

N\/N.

A example of 6-member heteroaryl rings includes pyrimidin-2-yl units having the

formula:

3L Ny R*
154
R2

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

i) hydrogen;

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

iv) substituted or unsubstituted C;-Co heteroaryl; or

R? and R? or R? and R* can be taken together to form a saturated or unsaturated ring having from

5 to 7 atoms.

Another example of R units includes units having the formula: -

:SJ N\H

T

N/H
RZ



R units can conprise 6-nmenber heteraryl rings.
Non-1imting exanpl es of 6-menber heteroaryl rings

W0 paBues70 WO 2008/ 002570 PCT/ US2007/ 014823 29PCT/PSN67/014823
NN jii) NC IY_NN%Niii) (Nand iv) ,,NL N~/N
A exanpl e of 6-nenber heteroaryl rings includes
pyrimdin-2-yl units having the formula: R4 N CR3
R2 wherein R2, R3 and R4 are each i ndependently chosen

from i) hydrogen; ii) substituted or unsubstituted
Cl1-C6 |inear, branched, or %§|IC al kyl; iii)
substituted or unsubstltuted henyl ; 1v) substituted

unsubstituted Cl-C9O heteroaryl; or R2 and R3 or R3
Whefe%?ﬁbﬁ 8l B s e it %o?‘enifré%irﬁ’ie%i?%& ethyl (G2, n-
propyl e(m):ﬁﬂoepmbyﬂcawnt&ggnm Ge8-biy1 (0. RYL6MyI'(RD), bRE Bhr Buryl (C).

"Furt rer examples of R units include units wherein R? and R? are chosen from methyl
(C1), ethyl (Cy), n-propyl (C3), iso-propyl (Cs), n-butyl (Cy), sec-butyl (C,), iso-butyl (Cy), and
tert-butyl (C4); and R* is hydrogen. Non-limiting examples of this aspect of R includes 4,5-
dimethylpyrimidin-2-yl, 4,5-diethylpyrimidin-2-yl, 4-methyl-5-ethyl-pyrimidin-2-yl, and 4-ethyl-
5-methyl-pyrimidin-2-yl.

A yet further example of R units include units wherein R? is hydrogen and R? and R? are
chosen from:

i) halogen: —F, —Cl, —Br, and —I;

i)  -N@R'"),; and

iii) —OR'%:
wherein each R'! is independently hydrogen or C,-C; linear or branched alkyl.

Non-limiting examples of units comprising this embodiment of R includes: —CH,F, -
CHF3, —CF3, —~CH,CF;, ~CH,Cl, —~CH,0H, ~CH,OCHj, ~CH,CH,0H, —CH,CH,0OCHj3, —
CH>NH,, ~CH,NHCH3;, —CH,N(CH3),, and —CH;NH(CH,CH3).

A yet further example of R units includes units wherein R? or R? is substituted phenyl
and R* is hydrogen.

A still further example of R units includes units wherein R? is hydrogen and R? or R? is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-yl »1,2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl,
[1,2,3]triazol-5-y1, [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]Joxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-
yl.

The following are non-limiting examples of R units wherein R? is thiophene-2-yl and
wherein R? is thiophene-3-yl thereby providing R units that are 4-(thiophene-2-yl)pyrimidin-2-
yl, 5-(thiophene-2-yl)pyrimidin-2-yl, 4-(thiophene-3-yl)pyrimidin-2-yl, and 5-(thiophene-2-
yDpyrimidin-3-yl.

Non-limiting examples of 6-member heteroaryl rings include:



WO 2008/ 002570 PCT/ US2007/014823 30 wherein R3 and R4
are both hydrogen and R2 is a unit chosen from net hyl
w@ abp/oosrhyl (C2), n- propyl (C3), iso-propyl PCBYS2007/014823

n- butyl (C4), sec-butyl (C4), iso-butyl (C4), and
tert-butyl (C4). Further exanples of R units include
units wherein R2 and R3 are chosen fromnethyl (C),
ethyl (C2), n-propyl (C3), iso-propyl (C3), n-butyl
(C4), sec-butyl (C4), iso- butyl (C4), and tent-butyl
(C4); and R4 is hydrogen. % limting exanpl es of
this aspect of R includes 4, di met hyl pyrim di n-2-yl,
4, 5-di et hyl pyri m di n-2-yl,
4;nethy|-5-ethy|-pyrinidin-2-y|, and 4-:ethyl -
SQnEthyI pyrimdin-2-yl. A vyet further exanple of R
units include units wh R43£ gewpnd R2 and
R3 are chosen from ?ﬁﬁgl #?%ﬁ -Br and -1;
i) -N(R')2; and iii) - mherelm'e is
I ndependent |y hydrogen or CI C4 linear or branched
alkyl. Non-limting exangftes of ,unit £Hsonpriiagting thi s
%gagdinent of R includes: -CH2F, - CHF2, -CF3,
- CF3, -CH2C1, -CH20H, -CH2QOCH3, - CH2CH2CH,
- CH2CH20CH3, - CH2NH2, b
- CH2NH( CH2CH3) . A yet urdher exanpl 4 R units
i ncl udes units wherek Hs .80k ‘
and R4 is hydrogen. A still Xurther exanpl{ of Runits

i ncludes units wherein R4 is hydrdgen and R2 or R3 is

&R ulnits earnalsy bomprise fiise siRP hbtedoarH, whil, Ndrelimddsy extmples of R units

1,2,3,4-tetrazol -5-yl, [1,2,3]triazol-4-yl,
includ$:) " 5" 3] triazol -5-yl, [1,2, 4]triazol -4-yl,
[i§, 2, 4] triazol - 5-y|, inidazol-2-y|, inidazol-4-y|,
pyrrol-2- yl, pyrrol-3-yl, oxazol-2- yI oxazol 4-yl,

oxazol - Eiyl |soxazol 3- yI |soxazol H )

isoxa .xadl N A
[1, 2 JJ g% zo§r2 <

furan 2 yI uranNé thlo heng yl N

t hi ophene- 3- yl, |soth|azol 3-yl, W§oth|azol 4- yI, :

i othiazol-5-yl, t hi azol -2-yl, thiazol-4-yl,
thiazol -5-yl, [1,2,4]thiadiazol -3-yl,
[1, 2, 4]th|ad|azol 5 yl, and [1, 3, 4]th|:e'azol 2- yl.

hQn- | i MvELronexanples
o ) el “E“@r
gy spr dVI g ;R & thMSm

4 (th|ophene 2- yI)pyr|n1d|n 2vvyl,

fthlophene 2-yl)pyrimdin-2-yl,
it t hi ophene-3-yl ) pyrinidin-2-yl, and 5-(thi ophene-2-
.
N N :
+ 10 <3© SRS ORa O
o} ;O ,J‘r\ ;O
iv)

S - H 8 X H 2
ReSKe e SRR



yl)pyrimdin-3-yl. Non-limting exanples of 6-nenber
heteroaryl rings include: W 2008/ 002570

WEMBBBA07/ 014823 31 i) CH3 OH N/ N CH3 CrGr/psanto14823
i) OCH3 \ OCZHS 0, O Runits can also conprise fuse
ring heteroaryl units. Non-limting exanples of R
units include: i) If* H1L:.0 H< <1l O<~<N ii)
INN S,~0 S iii) NNN,- NJ]::) ~lj o<C O/; <ib;
ccr jyl_ iv) NCNNIT \ NI\ v) W 2008/ 002570
PCT/ US2007/ 014823 32 39

vi)
NS J\I\?‘ x NN N
T <1 +< 10 <j@
e sand
vii)
Hoongs g SRS NG N N
<\NU; <\NI); -§_<\N | Z ; <\N | /

LA'Ad

R units that are fused heteroaryl rings can be optionally substituted by one or more

independently chosen substitutes for hydrogen as described herein above.

Z Units

Z is a unit having the formula:

— (L) R
wherein R' is chosen from:

i) hydrogen;

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

iii) substituted or unsubstituted C¢ or Cg aryl;

iv) substituted or unsubstituted C;-Cs heterocyclic rings; or

V) substituted or unsubstituted C,-Cy heteroaryl rings.

One example of R! units includes substituted or unsubstituted phenyl (C¢ aryl) units,
wherem each substitution i is independently chosen from: halogen, C;-C4 linear, branched alkyl,
or cyclic alkyl, -OR'!, -CN, -NR'"),, -CO,R !, -C(O)N(R' N, NR“C(O)R“ —NO,, and -
SO,R! l, eachR'!is independently hydrogen; substituted or unsubstituted C,-C;4 linear, branched,
cyclic alkyl, alkenyl, or alkynyl; substituted or unsubstituted phenyl or benzyl; or two R'! units

can be taken together to form a ring comprising from 3-7 atoms.



Nom NN NNNN NI \NI ", N\ 1C NN N _ |

.nn. vi) N<l NNV NV NV I I NNiINNiN "a
w@ps/owsr) <Dcy N~ N~ ~ 1 \\ NI / NN R uni PET/UBZIT/014823

are fused heteroaryl rings can be optionally

substituted by one or nore independently chosen

substitutes for hydrogen as descri bed herein above. Z

Units Zis a unit having the formula: -(L)am RE

wherein R is chosen from. i) hydrogen; ii)
substituted or unsubstituted Cl1-C6 |inear, branched or
cyclic alkyl; iii) substituBdd or unsubstituted C6 or

Cl0 aryl; iv) substituted or unsubstituted Cl-C9
heterocyclic rings; or v) substituted or
uAsaothst ¢xtantid oCR @itk iatchrd@a sybstitited)€s aGr enix ahgres figfim phenyl, 2-

Suoro Ly G HE S RS o A BSIRSL) L S RRE My, 3.5

dxﬂuoﬂo@ﬂ&ﬂﬂf @GHIbi’d’pHéH?lS Sfbhidrﬁﬁﬁenbwllo@ﬂ@nopﬁfénﬁ;@ Bld’k&ﬂbr,ophenyl 3,4-

br anched alky , clic al kyl
dichlonqphenylo3.5-icBimopheny SynirRxPheny) @mq@ﬂyl fdyy drogyghenyl, 2-

meth“@%%utfg%%wﬁgkﬁsf@%?ﬁ%ﬁ%%" AR
dimethoxyphenyh| aogl3,5-dirkethgkyphenylal kynyl ; subst i tuted or

SRR e RER e R o Rl B B s chosen
from pheR¥S 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 2,4-
diﬂuorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl, 2,3,4-
triftuorophenyl, 2,3,5-trifluorophenyl, 2,3,6-trifluorophenyl, 2,4,5-trifluorophenyl, 2,4,6-
trifluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 2,4-
dichlorophenyl, 2,5-dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 2,3,4-
trichlorophenyl, 2,3,5-trichlorophenyl, 2,3,6-trichlorophenyl, 2,4,5-trichlorophenyl, 3,4,5-
trichlorophenyl, and 2,4,6-trichlorophenyl.

A yet further example of R' units includes substituted Cs aryl units chosen from 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2,3-dimethylphenyl, 2,4-dimethylphenyl, 2,5-
dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 2,3,4-trimethylphenyl, 2,3,5-
trimethylphenyl, 2,3,6-trimethylphenyl, 2,4,5-trimethylphenyl, 2,4,6-trimethylphenyl, 2-
ethylphenyl, 3-ethyl-phenyl, 4-ethylphenyl, 2,3-diethylphenyl, 2,4-diethylphenyl, 2,5-
diethylphenyl, 2,6-diethylphenyl, 3,4-diethylphenyl, 2,3,4-triethylphenyl, 2,3,5-triethylphenyl,
2,3,6-triethylphenyl, 2,4,5-triethylphenyl, 2,4,6-triethylphenyl, 2-isopropylphenyl, 3-
isopropylphenyl, and 4-isopropylphenyl.

Another still further example of R! units includes substituted Cg aryl units chosen from
2-aminophenyl, 2-(N-methylamino)phenyl, 2-(N,N-dimethylamino)phenyl, 2-(V-
ethylamino)phenyl, 2-(V,N-diethylamino)phenyl, 3-aminophenyl, 3-(V-methylamino)phenyl, 3-
(N,N-dimethylamino)phenyl, 3-(N-ethylamino)phenyl, 3-(V,N-diethylamino)phenyl, 4-

" aminophenyl, 4-(N-methylamino)phenyl, 4-(V,N-dimethylamino)phenyl, 4-(V-
ethylamino)phenyl, and 4-(V,N-diethylamino)phenyl.
R! can comprise heteroaryl units. Non-limiting examples of heteroaryl units

include:

1)
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of R wunits includes substituted C6 aryl units chosen
wo e@sopsenyl , 2- fl uorophenyl, 3-fluorophenyl , PCT/US2007/014823

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

3, 4-di fl uorophenyl, 3,5- difluorophenyl,

2-chl or ophenyl, 3-chl orophenyl, 4-chl orophenyl,

2, 3-di chl orophenyl, 3,4- dichl orophenyl,

3, 5-di chl orophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl,

4- hydr oxyphenyl , 2- nethoxypg nyl, 3-nethoxyphenyl,

4- met hoxyphenyl , 2, 3-di net ho §phenyl, 3, 4-

di met hoxyphenyl, and 3, 5-di net hoxyphenyl. A further

exanple of R wunits includes substityjed or

unsubstituted C6 aryl unitsnghosen Qmn phenyl,

2-fluorophenyl, 3-fluor nylj 4% uonbphenyl

2, 3-di f I uor ophenyl , 2, 4- dﬂbFﬁdrophenyT,,
Zjy-difluorophenyl, 2,6-difluorophenyl,
3,’4-di fl uor ophenyl, 2,3, 4- trifluorophenyl
2,3,5-trifluorophe 2,3, 6Htr|fluorophenyl H
2,4,5-trifluor ph€P§NH 2, ?rl IuaFﬁphgglqﬁ
2-chl or ophenyl , 3-§hNor QL ph
2,3 dlchlorophenyl 2, 4- dlchlorophenyl
aik. di chl or ophenyl, 2, 6- dlchlorophenyl
3, 4-di chl orophenyl, 2,3,4- tri orophenyl
2,3, 5- trlchlorophenyl 2 ﬁi}hloro
2,4,5-trichl orophenyl, enyI and
2,4,6-trichl orophenyl . A yet ﬂhrbher eNaane of R
4@ ts includes substituted C6 aryl units chosen from
2- net hyl phenyl, 3-nethyl phenyl, 4- nethylphenyl,
2, 3- dlnethylphenyl 2, 4-di net phenyl
di et hyl phenyl , 2, 6- di net | / Rir”
3, 4- dlnethylphenyl 2,3,4-tri hylph 32,3, 5-
R@lnethylphenyl 2,3, 6-trinmet hyl phenyl ,
274,5- trlnethylphenyl 2 4 6- trinethylphenyl 2-
et hyl phenyl, 3-ethyl - et ghenyl
2,3-d|ethylphenyl 2, :ﬂykﬁhE%yL ,
di et hyl phenyl , 2, 6 dlethythenyI I} 4rd|et Hhen
2i)3, 4- trlethylphenyl 2,3, 5- trlethylphenyl
2,3,6-triethyl phenyl, 2,4, 5- trlethylphenyl
2,4,6-triethyl phenyl , __g“ﬁz 0y|
I sopropyl phenyl , and poop p gn I Aﬁ@%ﬂﬁr stil
further exanple of R wunits Includés substituted C6
¥yl units chosen from 2-ami nophenyl,
2- (N- net hyl am no) phenyl, 2- (NNN-dlneth¥4an1no)phenyl
2- (N et hyl am no) phenyl , é¥¥<? I‘ho)phenyl
3-am nophenyl, 3- (N—nethy
(N N-dlnethylanlno)phenyl 3 (N—ethylanlnd)phenyl
SUQN N- det hyl anmi no) phenyl, 4- ami nophenyl,
4- (N- et hyl am no) phenyl , 4- (N, N-di thylanlno)phenyl
4- (N- et hyl am no) phenyl, and —3 dﬂa
4- (N, N-dlethylanlno)phenyl R ca €¥mpri se heteroaryl
i%ylts. Non-limting exanples of heteroaryl units
o]

: 0

1+
X)

+— 1+

X1)



include: i) WD 2008/ 002570 PCT/ US2007/014823 34 H N

--N,,N-<N,N ii) NWNI N N NN,? NN\ J . , N
WO pdop/ox370 N N6 iv) H N v) N) +-c- 0 0-11 PI/PS200M014823
No ~ ° wvii) ---<N---<J NN, wviii) NN , ix)

35

<+l <

Xii)
< 3+,
xiii)
' N§| S~N
A I
X1v)

+=< 1
N7
R' heteroaryl units can be substituted or unsubstituted. Non-limiting examples of units
that can substitute for hydrogen include units chosen from:
1) C,-Cs linear, branched, and cyclic alkyl;
i) substituted or unsubstituted phenyl and benzyl;
iii) substituted of unsubstituted C;-Cy heteroaryl;
iv)  —C(O)R’; and
v) —NHC(O)R?;
wherein R’ is C;-Cs linear and branched altkyl; C;-Cg linear and branched alkoxy; or -
NHCH2C(O)R]°; R'% is chosen from hydrogen, methyl, ethyl, and zert-butyl.
An example of R! relates to units substituted by an alkyl unit chosen from methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl.
Another example of R! includes units that are substituted by substituted or unsubstituted
phenyl and benzyl, wherein the phenyl and benzyl substitutions are chosen from one or more:
1) halogen;
i1) Ci-Cs alkyl;
iif)  C;-C; alkoxy;
iv)y -CO;R'; and
v)  —-NHCOR'S;
wherein R'' and RS are each independently hydrogen, methyl, or ethyl.
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NN 2 "~ xii) SS11 S N-~N xiii) N; Nand xiv) \
WO dbosmb257R  heteroaryl units can be substit ut eBCDDS2007/014823
unsubstituted. Non-limting exanples of units that can
substitute for hydrogen include units chosen from i)

Cl-C6 linear, branched, and cyclic alkyl; ii)
substituted or unsubstituted phenyl and benzyl; iii)
substituted of unsubstituted Cl-C9 heteroaryl; iv)
-C(OR9; and v) -NHC(O R9; wherein RO is Cl-C6 |inear
and branched al kyl; Ci1-C6 | i #8ar and branched al koxy:;
or - NHCH2C(O) R10; R 0 is chosen from hydrogen,

nmet hyl, ethyl, and tert-butyl. An exanple of R

r ngihesexamplnof &' seibtos te phestyl wyd benzal wyiks swbstitutsddsemcarboxy unit
i SETIRIRL OO0 MR ol RSB s iy
oA fRtthémmatésof Rl irkhidespharyd asdiberzyl uhieslsubgtituted by an amide unit
novng Tl S RO G S BSTN, B0 BBl e e uy,
and tefrituid,gne or nore: i) halogen; i) CL-C3 alkyl; iii)
Cl- C3_al koxy; . i .
A yet further example of R' includes phenyl and benzyl units substituted by one or more
fluoro or chloro units.
L is a linking unit chosen from:
i)  —C(O)NH[CR’*R*)],—;
i)  —CO)NCR™R®)]
iii)  —C(O)[CR™R™)],C(0)
iv)  —SOJ[CR™R™)]~
wherein R™, R®, R R®, R, R, R%, and R® are each independently:
i) hydrogen,;
ii) C,-C4 substituted or unsubstituted linear or branched alkyl;
iii) substituted or unsubstituted aryl;
iv) substituted or unsubstituted heterocyclic rings;
V) substituted or unsubstituted C;-Cy heteroaryl rings;
and the indices w, X, y, and z are each independently from 1 to 4. The linking group may be
present, i.e. when the index n is equal to 1, or absent when the index n is equal to 0, for example,
the linking unit is absent in Category V compounds further described herein below.
One example of L units includes linking units having the formula:
~C(O)[CR* R~
wherein R® is hydrogen, substituted or unsubstituted phenyl, and substituted or unsubstituted
heteroaryl, said substitutions for phenyl and heteroaryl are chosen from:
1) C,-Cg linear, branched, and cyclic alkyl;
i)’ substituted or unsubstituted phenyl and benzyt;
iii) substituted of unsubstituted C;-Cy heteroaryl;
iv)  —C(O)R'S; and
v)  —NHC(O)R'S;



iv) -CO2R'; and vVv) -NHCOR 6; wherein R®" and R 6 are
each independently hydrogen, nethyl, or ethyl. WD

wQe®8Hh@32670 PCT/ US2007/ 014823 36 Anot her exami/esSmh7/014823
R relates to phenyl and benzyl units substituted by a
carboxy unit having the formula -C(O R9; R9 is chosen
fromnethyl, nmethoxy, ethyl, and ethoxy. A further
exanpl e of R includes phenyl and benzyl units
substituted by an amde unit having the formula
-NHC(O R9; R9 is chosen fro t hyl, met hoxy, ethyl,
et hoxy, tert-butyl, and terT-butoxy. A yet further
exarrpl e of R includes phenyl and benzyl units

whereuﬁ lI@S 'né? ﬁag%ﬁa]na%& gg% l?qyb];{:l}] (Q,(,r l)me? ! Ch%&x%&%& S|OR -

NHCH:; C(a)R)” -F( @ EHaE8 8B dfogen, ethyl, eth
) 2C(O) [ ERIAR D T3 O )} %ev tet yl, etc\('l andteg ﬁ)utyl the index x is 1 or
: wherein Rsa, Rsb, R6a, R6b R7a, R?b R8a, and Rsb are
othdrRASRBRAST I
Substi t ufgngg or u{ﬁﬁ‘ﬁ stputdg%/glél‘?%%ﬁeerglrn %Prcskv}{an‘&ﬂgﬁhoéleﬂﬁom phenyl,
2-fluorpphepyk Guludrophenyl, ct-flusrsphatyl t23-@diflaoryphieny), 3,4- dlﬂuorOphenyl 3,5-

oton St bR SHO A, RIS S AR 5.0

dichlorapitbnyh 8, 3-dithesplnyk 2-hudréidhendl &hg&‘?ﬂyi)]'ﬂsgﬁp Qﬂﬁ‘fd}&%henyl 2-

: I|nk|n group resent
meth""\m@?wi h”e“ﬁeﬁlﬂ’é‘)‘(l’hli‘ﬁqyé 4e’t!|'€r Oxmlepyl 3 éb@@gwxmhenylt Bn,é-
dimethb>3$B¥nyl, Akl £ 94Rn a ki bt

IS ab?e]nt i n Cat 33%?‘8‘”1{/ grarlpe%u sﬁf l}lrnygglr&%’%g g%éjg units are
hydroggte (ariexpaptse lidkiog eritiphimgdhe foromida:s i ncl udes | i nki ng
units having the fornmul ao C(O)[C(R6aR6b)]X wher ei n

R6a i s hydrogen, substi t _%substituted phenyl ,

and substituted or uns bstl %2 heteroaryl, said

substitutions for phenyl eteroaryl are chosen

from i) CL-C6 |linear, br d, and cyclic al kyl;
OCH; |

A further example of L includes a first R% unit as depicted herein above that is a
substituted or unsubstituted heteroaryl unit as described herein above.
A yet further example of L includes units having the formula:
~C(O)[CR™R*®) ]k~
wherein R% and R are hydrogen and the index x is equal to 1 or 2; said units chosen from:
i) ~C(O)CHz—; and
ii) —C(O)CH,CH,—.

Another example of L units includes units having the formula:

~C(O)[CR™R™)],C(0)-;
wherein R™ and R are hydrogen and the index x is equal to 1 or 2; said units chosen from:
i) ~C(O)CH2C(O)—; and

ii) —C(O)CH>CH,C(0)-.
A still further example of L units includes units having the formula:
—C(O)NH[C(R™R™)}w~
wherein R** and R are hydrogen and the index w is equal to 0, 1 or 2; said units chosen from:
ii) —C(O)NH—;
ii)  —C(O)NHCHy—; and



ii1)'" substituted or unsubstituted phenyl and benzyl;
iii) substituted of unsubstituted Cl-C9 heteroaryl;

WO 20080Q5@) R16; and v) NHC(O R16; WD 2008/ 00257BCT/US2007/014823
PCT/ US2007/ 014823 37 wherein RR6 is Cl -C6 |inear and
branched al kyl; Cl-C6 |inear and branched al koxy; or -
NHCH2C(O) R17; R 7 is chosen from hydrogen, nethyl,
ethyl, and tert-butyl; the index x is 1 or 2. Another
exanple of L units includes units wherein a first R6a
unit chosen from phenyl, 2-fFuorophenyI,
3-fluorophenyl, 4-fluorophenyl’, 2,3-difluorophenyl,

3 4 di fl uorophenyl, 3,5- difluorophenyl,

hl or ophenyl, 4-chl or ophenyl,
dlEﬁWﬁgﬁéﬁ ‘3, 4- dichl orophenyl

3A5‘ed$tﬂhﬁﬁﬂﬂpbﬁﬁxylble o2 1Rl qw@a@.mm havid Qﬁ«Qi‘%ﬂﬁﬁFy'
4- hydr oxyphenyl, 2- met hox enyl net oxyp en
4- et hoxyphenyl , 2, 3- drﬁﬁhﬁgﬁyﬁ% eyt , 3, 4-
whereifl RFe LAPRY'P | &
unit i sRiy%r%oggwggﬁgn%g% IHH Bﬂ%;bld rloor?h Sall(éd\nd(s cR6sen from:
dlanpl €S@%i nki ng unit haV|ng the formula: O
QOCH' OCQ@ A further exanple of L includes a
first 2 udif as depicted herein above that is a
diipst |+mﬁ{ﬂHmsubst ituted heteroaryl unit as
q§§0r| hereln above. A yet further exanple of L

FfERE ﬁﬁet%a‘r%'\‘?uth@ccelﬂ%ow@ﬁ (9fi g Presant @Veatin irbis)eh !l
pharmiceWAGISi R diab1g At RiihsR ot I AN ?&éﬁlgex X is
chosen om

equal to 1 2; said units
-C(O CH2-; and||) - C( O CH2CH2- .
units includes units havj ng th
[ A(R7aR7b)] YC(O) opeer g R
the index x is éﬁgﬁf%t:

from i) -C(O

Cl

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

N
H
cl
; and
B S S |
L=<
Q. 0 N
) §¥ HN o 2@
2 O/ \N Ca
H
cl

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



i) -C(OCH2CH2C(O -. A still further exanple of L
units includes units having the fornul a:

WO GpdddrC( R5aR5b) ] w ; wherein Rya and R5b ar ePdiytismgeon4823
and the index wis equal to 0, 1 or 2; said units
chosen from ii) -C(ONH; ii) -C(ONHCH2-; and WO
2008/ 002570 PCT/ US2007/ 014823 38 iii)

-C(O NHCH2CH2-. A yet still further exanple of L units
i ncludes units having the fornula: -S02[C(RsaRsb)]z ;
wherein Rsa and Rsb are hydrggen and the index z is
equal to O, 1 or 2; said uni chosen from ii)
-SQ2-; i) -SR2CH2-; and iii) -S02CH2CH2-. A

descri bed herein above the conpounds of the present

i nvention includes all pharnacegtheal J§~accept abl e
salt forns. A conpound ' or my| Ss 1rr \
I % HO S~ / HNQ <b-| rmBalts, for exanpl e,
a salt of the smL}&wn ; Qr)rF ' PO NH4 (r)
e0"S NHNOH®E ad¥ /-6‘}‘;~ H NN O ]Ca2(r)
c , or

S s
=
H’Iﬁ@
© H

as a salt of a strong acid, for example:

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

The first aspect of Category I of the present disclosure relates to 2-(thiazol-2-yl)

compounds having the formula:

R2
N
I/%7R3
S
\ A° A
Ho’ ‘Ilq H™ “L—R!
H

wherein R', R?, R®, and L are further defined herein in Table I herein below.

TABLE 1
No. L R' R* R’
1 —C(O)CH2— phenyl —CH; —H
2 —C(O)CHx- - 2-fluorophenyl . —CH; : ~-H
3 —C(O)CHo— 3-fluorophenyl —CH3 -H
4 ——C(O)CHg— 4-fluorophenyl —CH; -H
5 —C(O)CHy— 2,3-difluorophenyl —CH; ~H
6 —C(O)CHy— 3,4-difluorophenyl —CH; —H




The conpounds can also exist in a zwitterionic form
for exanple: WO 2008/ 002570 PCT/ US2007/014823 39 S S

wo do8l02506- 0 OOH S., | / H-NF NHHor as BCPEF100D614823
a strong acid, for exanmple: s(>s On~ ONIlizo JO

HOB S ~-NHNF HCE) H/ The anal ogs (conpounds) of
the present disclosure are arranged into several

Cat egori es
rationa
anal ogs
arr angenent

whi ch

into categories

to assist the fornul ator

synthetic strategy for the preparation of

are not expresgly exanpl ed herein.
d8es not

i mply

in applying a

The

I ncreased
or decreased efficacy for any of the conpositions of

tter descrihed herein  The first aspect of tegory
7 || of ARMCHresdnt3.didilwarephanyt el at es +6Hs T -H
N A T T T S T
9 R3, -G0)dHzar e |f ur3hklorsigHehpled her ei n—Cp;Tabl e [l her eyn
10 1 2¥0)Che = [ chloropheny] —CH, “H
11 —C(O)CH— 2,3-dichlorophenyl —CH3; -H
12 —C(O)CH»— 3,4-dichlorophenyl ~CH3 -H
13 —C(O)CH— 3,5-dichlorophenyl —-CH3 -H
14 —-C(O)CH,— 2-hydroxyphenyl —CH3; -H
15 —C(O)CHy—~ 3-hydroxyphenyl —CH; —-H
16 —C(O)CH»— 4-hydroxyphenyl —CH; —-H
17 ~C(O)CH,— 2-methoxyphenyl —CHj3 -H
18 —C(O)CH,— 3-methoxyphenyl —CH3 -H
19 —C(O)CH2— 4-methoxyphenyl ~CH3; -H
20 —C(O)CH»—- 2,3-dimethoxyphenyl —CH; —H
21 —C(O)CH,— 3,4-dimethoxyphenyl —CH3; -H
22 —C(O)CH,—- 3,5-dimethoxyphenyl —CH; -H
23 ‘ —C(O)CHy— phenyl —CH,CHj ~-H
24 —C(O)CH»— 2-fluorophenyl —CH,CH; —-H
25 —C(O)CH— 3-fluorophenyl —CH,CH3 ~H
26 —~C(O)CH,—~ 4-fluorophenyl —CH,CH3; ~-H
27 —C(O)CH,— 2,3-difluorophenyl —CH>CHj; -H
28 —C(O)CH,— 3,4-difluorophenyl —CH,CHs -H
29 —C(O)CH,— 3,5-difluorophenyl —CH,CHj; -H
30 —C(O)CH— 2-chlorophenyl —CH>CH3 -H
31 -C(O)CH— 3-chlorophenyl —CH,CH; ~-H
32 —C(O)CH,— 4-chlorophenyl —CH,CHs; -H
33 ~C(O)CH,— 2,3-dichlorophenyl —CH>CH3; -H
34 —C(O)CH,— 3,4-dichlorophenyl —CH,CH; -H
35 —C(O)CH,—- 3,5-dichlorophenyl —CH>CH; -H
36 —C(O)CH2— 2-hydroxyphenyl —CH,CH,3 -H




WO @8/002370 4 - C( O) CH2- 4-f | uor ophenyl

No. LRRR 1
2-fl uorophenyl

-C(O CHz2- 2, 3-
3, 4-di fl uoroph

-C(O CH2- phenyl

SCH3 -H 2

- C( O) CH2-

-CH3 -H 3 -C(0O CH2- 3-fluorophenyl

di f 1 uor ophenyl
enyl

-CH3 -H
SCH3 -H 6 -
- CH3 - H WD 2008/ 002570

BCT/US2007/014823
O CHe-

PCT/ US2007/ 014823 40 7 -C(O CH2- 3, 5-di fl uor ophenyl

S50, s qane, 2 a8 S

4-chl orophenyl -CH3 -H 11 - GO CH2-

2, 3-di chl orophenyl -CH3 -H - ( O) CHz-

oo 1 agaD
37 O rong: - SRBONERER. (] O o:ﬁCHacﬂydroxyegenyH
55 [scecns KO GRI PRS0
? § retialgin] Smdieiter o ot oy
40 %%C 3, 4td| ner??]g?(‘yyﬁﬁ ﬁ’lﬁ}ilc ICIZI\:IIS:W 2 21'113 - (O CH2-—H
4 :;r‘?‘:ﬁrj‘l[gml-ﬂhexyphe%ﬂ;ﬁgﬁ M;ll ﬁwr nnhp CIF—){?_]?}-IS H _135
21 Hag £ | Boi éHﬁ@hyrypl@mlCHg , A[-rgfgﬂﬂac( O ¢He-
3 t! 2 difl lmreg%/)I]eﬁM%w-ﬁﬂ SU{_%%' H
44 3 4= Q)GkbrophemydimEhaGhhenyl ~CH,CH; —H
45 | -C(O)CH,CH,— phenyl —CHj; -H
46 | —C(O)CH,CH,— 2-fluorophenyl —CH; -H
47 | -C(O)CH,CH,— 3-fluorophenyl —CH; -H
48 ~C(O)CHCH,~ 4-fluorophenyl —CH3; —H
49 —C(O)CH,CH,— 2,3-difluorophenyl —CH;, -H
50 —C(O)CH,CH,— 3,4-difluorophenyl -CH; -H
51 —C(O)CH,CH,— |  3,5-difluorophenyl —CH; -H
52 | -C(O)CH,CH,~ 2-chlorophenyl —CH; -H
53 | -C(O)CH,CH,— 3-chlorophenyl —CHj; —-H
54 | -C(O)CH,CH,— 4-chlorophenyl —CH; -H
55 | =C(O)CH,CH,~ 2,3-dichlorophenyl —CH; -H
56 | -C(O)CHCHy— | 3,4-dichlorophenyl ~CH; -H
57 | =C(O)CH:CHa~ | 3,5-dichlorophenyl —~CH; -H
58 | -C(O)CH,CH,— 2-hydroxyphenyl —-CH; -H
59 | -C(O)CH,CH,— 3-hydroxyphenyl -CHj; —-H
60 | —C(O)CH,CH,— 4-hydroxyphenyl —CH; -H
61 —-C(O)CH,CH,— 2-methoxyphenyl —-CH;3; -H
62 | —C(O)CH,CH,— 3-methoxyphenyl —CHj3; —H
63 —C(O)CH,CH,—- 4-methoxyphenyl —-CHj; -H
64 | —-C(O)CH,CH,— 2,3-dimethoxyphenyl ~CH; -H
65 ~C(O)CH,CH,— 3,4-dimethoxyphenyl —CHj; -H
66 | —-C(O)CH,CH,~ 3,5-dimethoxyphenyl —CHj; -H




29 -C(O CH2- 3,5-difluorophenyl -CH2CH3 -H 30

-C(O CH2- 2-chl orophenyl -CH2CH3 -H 31 -C(O) CHz2-
w@2@bklasophenyl -CH2CH3 -H 32 - C(O) CH2- PCT/US2007/014823

4-chl orophenyl. -CH2CH3 -H 33 -C(O CHz-

2, 3-di chl orophenyl -CH2CH3 -H 34 -C(O CH2-

3, 4-di chl orophenyl -CH2CH3 -H 35 -C(O) CHz2-

3, 5-di chl orophenyl -CH2CH3 -H 36 -C(O) CH2=

2- hydr oxyphenyl -CH2CH3 -H WD 2008/ 002570

PCT/ US2007/ 014823 41 37 -C(Q).CH2- 3-hydroxyphenyl

-CH2CH3 -H 38 -C(O CHz- 4-h)4 roxyphenyl -CH2CH3 -H

39 -C(O CH2- 2-nmet hoxyphenyl -CH2CH3 -H 40 -C(O CHz-

3-net hoxyphenyl -CH2CH3 -H 41 -C(Q CHP-
67 4 —r@(ﬁj@‘l—yﬁlﬁhﬁyl CI—|2ﬂh¢31y1 H 42 C( OTHECH; —H
9 di it haovv Al |_nr\|_|o 1 Fa il o Wa o)
ya I IUI I I \Z >, 1 I "I‘\) = =
68 44 @)ﬁ'ﬁzﬁgfi\ dhen fluogg L _H| 44 *&‘E?%:E —H
69 3 %@)@izm;tlc henylfyd | - H[ 45 €@ 2CHa- phenpl
- -H 46 - Q) CH? - 2-fluqrophenyl -CH3 -IH 47
70 - G(Qﬁ)(hﬂiﬁﬂi{ - 11 ddhuoporhepyl - O3 - HCHECHO( O drocrp-H
= =R A A (O CH2C =
g 3¢@Wf§%ph erfp-digpropenyl s C( 0)%% H
72 3,4c@)CHiomph errylor dlfr»h&oplhbnﬁl -H
~5-difl uorophenyl C( O\ C'—EZO'—'Q
73 -GS BRERy| %ﬁﬁi‘ﬂ‘PPmBl?;enyt( 0 el B2CHs chi dr ophen
74 [E&OCHeH,~H Y Sddnldrisphenyf N 9T OPNEBMICH AR
u_%)(%I-QéI-QZ 3-di cwlgroeoKean - CH3 %—| %gﬁ
75 -|G(OYOORHGRH-Y, 4- mwmroptmphb nyI CI—EﬁHirCH57 -H
Lol LA
76 [ 2ClOJCHCH—| ~ éf-c‘ﬁiéirb’ﬁﬁ’ nyF' BA ISR TS -H
77 | —=C(O)CH,;CH,— | 2,3-dichlorophenyl —CH,CH3; -H
78 —C(O)CHCH,— 3,4-dichlorophenyl —CH,CH; -H
79 —C(O)CH,;CHy— | 3,5-dichlorophenyl —CH,CH; —-H
80 | -C(O)CH,CH2—- 2-hydroxyphenyl —CH2CHj; -H
81 —~C(O)CH,CH>—- 3-hydroxyphenyl ~CH,CH; -H
82 —C(O)CH,CH2— 4-hydroxyphenyl —CH,CH; -H
83 —C(O)CH,CH,—- 2-methoxyphenyl —CH,CH3; -H
84 | ~C(O)CH,CHy— 3-methoxyphenyl —CH,CH; -H
85 —C(O)CH,CHo— 4-methoxyphenyl —CH,CHj3; -H
86- | —C(O)CH,CHy— | 2,3-dimethoxyphenyl ~=CH,CH; -H
87 | —-C(O)CH,CH>— | 3,4-dimethoxyphenyl -CH,CH; -H
88 | —-C(O)CH,CH2— | 3,5-dimethoxyphenyl —CH,CH3; -H

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.

Scheme 1



58 -C(O) CH2CH2- 2- hydr oxyphenyl

-C( O CH2CH2- 3- hydr oxyphenyl
wa20vgdosry phenyl -CH3 -H
2- met hoxyphenyl -CH3 -H
3- met hoxyphenyl -CH3 -H
4- met hoxyphenyl -CH3 -H
2, 3-di met hoxyphenyl
3, 4- di nmet hoxyphenyl

3, 5-di et hoxyphenyl -CH3 -

PCT/ US2007/ 014823 42 67 -
-H 68 -C(0O CH2CH2- 2-fl uorophenyl
-CH2CH3 -H 70

-CH2CHB -H 71 ?

3-f 1 ugr ophenyl
4-f1 ugrophenyl

-CH3 -H 59

“CH3 -H 60 - C(0) CH2CH2-
61 - C(O) CH2CH2-
62 - C( O) CH2CH2-
63 - C( O) CH2CH2-
64 -C()) CH2CH2-
“CH3 -H 65 -C(0) CH2CH2-
“CH3 -H 66 - C(0) CH2CH2-

PCT/US2007/014823

2008/ 002570
CH2CH2- phenyl -CH2CH3
-CH2CH3 -H 69

-C(O CH2 rophenyl -CH2

-C(O CH2 di f1 uorophenyl -CH2

- (O uor optrenyt>- ‘ﬁf\(

- C(O) CH2CH2- 2. chI ophenyl -CH2 -H 75

-C(O) CH2CH2- 3-chl or yl -CH2CH3 -H 76 CH,
-C( O CH2CH2- 4-chl egopB@&nyl -CH2CH3 -H 77 H,C CHs
-C(O CH2CH2- 2, 3-di chl orophenyl -CH2CH3 - H 78

-C( O CH2CH2- 3, 4-di chl orophenyl -CH2CH3 -H! 79

CR@)@M%CO%dﬂr&kC '@zb@iz @W%GWI&Q(%@WW DRfF; 0 °C, 20 min.

-C(O CH2CH2 r ox
- C( O CH2CH2-
- C( O) CH2CH2-
- C( O) CH2CH2-
- C( O CH2CH2-

4- hydr oxyphenyl
2- met hoxyphenyl
3- met foxyphenyl

3- hydroxygN&ayWC@!zmlnH 82
-CH2CH3 -H 83
-CH2CH3 -H 84
-CH2CH3 -H 85

-C(O CH2 IT@fxphenyl - CH2CH3 - 8 N
-C(O CH2 2, 34di hoxyphenyl - CH2 H 2
N HNYO — > oN HNYO
O —CH, O ~CH,
H,c CHs ¢ CHs
1 2

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

Mr

C CH3

SN\
ol
O,N NH, - HBr

3

Reagents and conditions: (¢) CH3CN; reflux, 2hr.

SM
NHz‘I'IBT
O,N

2
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O,N



87 -C(O CH2CH2- 3, 4-di met hoxyphenyl -CH2CH3 -H 88

- (O CH2CH2- 3, 5- di met hoxyphenyl - CH2CH3 - H The
weowpowsds enconpassed within the first aspectP@f/US2007/014823

Category | of the present disclosure can be prepared

by the procedure outlined in Schenme | and described in

Exanple 1 herein below Schene I W 2008/ 002570

PCT/ US2007/ 014823 43 0 0 \ OH NH2 02N/ HNyO 02N

RI CO 0~CH3 O-CH3 H3C CH3 H3C CH3 1 Reagents and

conditions: (a)(i) (iso-buty!&OCOCl, NwW DMF, 0 C, 20

mn. (ii) NH3; O Cfor 30 mMin. os \ NH2 | \ NH

2N '/ HN~O ON 02N / HN~O 0cCH3 Oc CH3 H3C CH3 H3C

N O2N Br O/ NH2HBr CH3 2N H3C CH3
i -
0O,N —>  Ho” ‘Iﬁr

4 5
Reagents and conditions: (e) (i) Ho:Pd/C, MeOH; (i) SOs-pyridine, NH40H, rt, 18 hr.

EXAMPLE 1
{4-[2—(S)—(4-Ethylthiazo]~2—yl)—2-(2-phenylacety1amido)ethyl]phenyl}sulfamic acid (5)

(8)-tert-butyl 1-amino-3-(4-nitrophenyl)-1 -oXopropan-2-
ylcarbamate

Preparation of [1 -(8)-carbamoyl-2-(4-nitrophenyl)ethyl|carbamic acid tert-butyl ester (1):
To a 0 °C solution of 2-(.S)-tert-butoxycarbonylamino-3 -(4-nitrophenyl)-propionic acid and N-
methylmorpholine (1.1 mL, 9.65 mmol) in DMF (10 mL) is added dropwise iso-butyl
chloroformate (1.25 mL, 9.65 mmol). The mixture is stirred at 0 °C for 20 minutes. after which
NH3 (g) is passed through the reaction mixture for 30 minutes at 0 °C. The reaction mixture is
concentrated and the residue dissolved in EtOAc, washed successively with 5% citric acid,
water, 5% NaHCO3, water and brine, dried (NazS0y), filtered and concentrated in vacuo to a
residue that is triturated with a mixture of EtOAc/petroleum ether to provide 2.2 g (74% yield)

of the desired product as a white solid.

Preparation of [2-(4—nitrophenyl)-1-(.S)-thiocarbamoylethyl]carbamic acid terz-butyl ester
(2): To a solution of [1-(S)-carbamoyl-2-(4-nitrophenyl)ethyl-carbamic acid tert-butyl ester, 1,
(0.400°g, 1.29 mmol) in THF (10 mL) is added Lawesson’s reagent (0.262 g. 0.65 mmol). The
-reaction mixture is stirred for 3 hours and concentrated to a residue that is purified over silica to
provide 0.350 g (83% yield) of the desired product. 'H NMR (300 MHz, CDCl3) § 8.29 (s, 1H),
8.10(d. /= 8.4 Hz, 2H), 8.01 (s, 1H), 7.42 (d, J = 8.4 Hz, 2H), 5.70 (d, J=17.2 Hz, 1H), 4.85 (d,

J=7.2 Hz, 1H), 3.11-3.30 (m, 1H), 1.21 (s, 9H).



2 3 Reagents and conditions: (c) CH3CN;, reflux, Z2hr.

S SNHVO 02N/ NH2 HBr 02N 3 4 WO 2008/ 002570
wWOEOmBBA0D 7/ 014823 45 Preparati on of PCT/US2007/014823

[-(S)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl

am ne hydrobromde (3): A mxture of

[2-(4-nitrophenyl)-1-(S)-thiocarbanoyl ethyl]-carbamc

acid tert-butyl ester, 2, (10g, 30.7mol) and

1- brono- 2- but anone (90% 3.8nL, 33.8mmol) in CH3CN

(500 nm.) is refluxed for 18 hours. The reaction

m xture is cooled to roomtenperature and di et hyl

ether is added to the solution and the precipitate

which fornms is renoved by filtration to afford 7.47g

of the desired product. ESI+ M5 278 (Mtl).

PPl?BﬁraﬁEh 89 19K) M Ethylthlazol % Xl) -2-(4 nlt{']Oé) ?)51 tthK} laTmﬂe h}/]drobromldc

hyl t hi'azol - 2- rop
3): Aynuc@@'gtoé‘lﬁz-dé-némgphenmla(SQ{b]not:arbamoleethyl] carbamic acid tert—butyl ester, 2,

(10g, %Orérﬁ%lo#la %ylot';ﬁl?d- %6&%2 ,35 gm?.lt.%%%%}mw 13 SE-P&IN (500 mL) is

reﬂuxefﬂhﬁenyB Aoetsi CThE tdicﬁ&h &Q)Qtuga is todledH® kdond Béperature and diethyl ether is
droxyben otriazole (HOBt), (0.094 g, 0.70 mmol ) in
added e(sci tltcm)an ttheoprepygltg@dgl&ch forms is removed by filtration to afford 7. 47g of

the deslfeﬁ vkt mgk,,am@@’pg ENHL'I? 3- ethyl carbodiinm de (EDCl)
(0.268g, 1.4 mmol) followed by triethylam ne (0.60 ni,

4. Znnol) The m xture is stirred at 0 C for 30
t
r@#t Igtz%ﬁ QFRI §4reQH@hé% RSL eﬂ Er(?hol%g{;lgep gﬁt&yg%})]é%}yé &cetaxmde @:
To a swlptldm f DQS) (4Fhlbyhmmbmlrﬂa§}1)€ﬁ-g®mmpbél@8ﬁth}8 aitfisdIRgtirobvoltide, 3,

0393 2, L IGFED: Bt hiasBema WS s LAVeRON & Chubawmeomiszole (HOBY
(0.094 \gao a0 ntncﬁogflﬁ OMFQ. 126ALY at((ﬁols%ubié&hq}s &ﬁleﬁ@ﬁmﬁﬁgﬂ[ﬁos%a-

duct which is used ~without further gurlflc i on.

ethylcqglg}dpxwgc gB@C(I}VQOQGSgp} Spamal) feHowed by triethylamine (0.60 mL, 4.2mmol).
The mi{xﬁer:?ﬁ {trrl'}eé]af’t Wr3 P'n%g €s %h%’xl % égor{aﬁfrgggrg%rg 8%1%1&‘1?‘ Iitge reaction

sultfam c aci
mlxturb 4S(diltetd1yflnhhvam¢nd2@xyda):teﬂ with BiQAaphkaybdhbineit bl gadi ppteRe is washed

with 14 40835 A G4 tteshit NEHRbpitpie” e Bl deied SogeidesSOn The

solventi8 @lerh eedinsladne td Sff&ii0.2600g (B0RY vidld Mﬂﬁl@%@ir@i PRARASK B ch is used
The reaction mxture is |tered through a

Wlthoubgdﬂ’dglr’;iﬁi’#’@"m%ﬂdMﬁe"%&Wéﬁt is rem)ved under

reduced pressure. The

Preparation of {4-[2-(5)-(4-ethylthiazol-2-yl)-2-(2-phenylacetylamido)ethyl]-
phenyl}sulfamic acid (5): N-[1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl]-2-phenyl-
acetamide, 4, (0.260 g) is dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is
added and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction mixture is
filtered through a bed of CELITE™ and the solvent is removed under reduced pressure. The
crude product is dissolved in pyridine (12 mL) and treated with SO;-pyridine (0.177 g, 1.23).
_The reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH;OH
(10 mL) is added. The mixture is then concentrated and the resulting residue is purified by
reverse phase chromatography to afford 0.136 g of the desired product as the ammonium salt. 'H
NMR (CDsOD) & 8.60 (d, 1H, J = 8.1Hz), 7.33-7.23 (m, 3H), 7.16-7.00 (m, 6H), 5.44-5.41 (m,
1H), 3.28 (1H, A of ABX, obscured by solvent), 3.03 (1H, B of ABX, J = 14.1, 9.6Hz), 2.80 (a,
2H, J =10.5, 7.8Hz) 1.31 (i, 3H, J = 4.6Hz).



crude product is dissolved in pyridine (12 nL) and
treated wiwth S03-pyridine (0.177 g, 1.23). The

WO e@8nIsm i s stirred at roomtenperature for 5PEI/NSL08T014823
after which a 7% solution of NHAOH (10 nL) is added.
The m xture is then concentrated and the resulting
residue is purified by reverse phase chronmatography
to afford 0.136 g of the desired product as the
ammoniumsalt. '"H NWR (CD3OD) S 8.60 (d, IH, J =
MHz), 7.33-7.23 (m 3H), 7.16-7.00 (m 6H), 5.44-5.41
(m 1H), 3.28 (1H A of ABX46obscured by sol vent),
3.03 (1H, B of ABX, J = 14.1, 9.6Hz), 2.80 (q, 2H, J
= 10.5, 7.8Hz) 1.31 (t, 3H, J = 4.6Hz). WO 2008/ 002570
PCT/ US2007/ 014823 46 The follomﬁng s a genera

gt}?egp g&g‘bﬁfﬁ%{ﬁ %%g ¢ I dlérle fnt ﬁ?@bgg g}rg)ﬁlbaq cor%i)o%n LEE free acid.

Ak dRtiod efﬁuepaylrmms@wgﬁwkéwmmsel i's charged the
nitro conpound [for exanple, internmedi ate

4
aFria Par Gydiqgengtimn vaesel, is shergediibe nitre gorspaund, cher me‘e intermediate
Q 9 - 9 0
4] (1.o§§éié}gd tﬁgﬁg ® A)(]ﬁi M %o %weﬁ%ég‘%%a %QHléilﬁlw @)%sné 15 wt %) as

OVI e a suspensi6n. The vessel is put
solids. FMeDH hypsdmbgonsadded tappavide asuspthgonedbevesssl 1§Lm1m>tl adiur

a fill/vacuum evacuat th N2 (3 x .
hydrogggaior, tPreRRiRT | o1 TpRdn Ry (LA AT PR frAep Frbeess with Na 0 x

20 psi)Xt3 iderf,FoRSwed bSF ae s)éﬁ&slﬁjocd:cﬁlré wmhedz (31 40 pﬁx anei vedsel is filled with
vessel is shaken under 40 3ﬁg-40

Ha and e yg1sel i& Dok pRdsn 0 ms i tor ~é9ﬂi*ess VESSE 18;?1}{?@1@6“\/&"(%‘“6
atrnos;glx%ré R p)ﬁr%éh With N, (3% #J béi}l OAn lfiqhdtlis | ﬁl’t@x@d%ﬁd aBRFLIZOEHPLC to

I nsure conplete conversion. uspensi-on
insure pgmpldtq eqrevgrsion- o lgghsusppesiorofs fiteredrimongha pw\@gum to remove
e SR b BB RIS, YL raporsion t afton
the degirglipredhap mdditicis wabd ehithiost firsthedr purifivationf ur t her
purification. Preparation of free sulfamc acid: A 100
nmL RBF is charged with the free amne (1.0 eq)
afh bP kO SuIslRiR A6 CAI1DOGMINRIBH B cﬁb@é@ w1th the free amine (1.0 eq)
Acetonitrile (5 nl/g) is added and the
prepared inptdia steprdesprited heseipybpya | Agetgrifrile ks rreﬁ//s} ’éﬁ’g‘ée‘il and the yellow
I 4SSt
susperiRR A SRt LTINS A S g pmgure. A scond
3-neckad $0aael BREBR isicherged with §Ps-qryd (1.theq) mmmmhe (%mL/g) and the
stirred at r erat ur, Bot h _sus enS|o
suspergic SRR PUROTHETIPeE s Biest Por SUREF P ORPA g the reaction
solutidn®nédihiAg thesniRDcabmeg Grahge f&&d&fraﬁmnlcﬂlmqt)@ically at about 40-45
ically at about 40-45 This substrate

°C). This AFFRR §oRBiFRE SN HAREA PG ROr I ERQIT EdPg fspension of

SOs p§t b 39 9 '?h@fé@ﬁ‘l%hg%{)ﬁﬁue mfBuiME siredvighroulRBwhEs hﬂ']éwaﬂto slowly
Opaque m xture is stirred vigorously while allowed t

cool tostoow fgmpepatiret d\ﬁqrofﬁrmm@é ﬁétrumeor aqedhe Eqaction rﬁgdert@fmned to be

compléltg n_g'I-'ﬂPL@ " wilde 8t rlﬂ V\é)elgg(? &%ﬁgg%}%gsﬁ)g 18 ﬁ)rowde a

homogmbmls@ihﬁuﬁﬂmvmgmpchfp,\ppmxdaaialy 2.4. Concentrated H3PO4 is added slowly

to lower the pH to approximately 1.4. During this pH adjustment, an off-white precipitate
typically forms and the solution is stirred at room temperature for an additional hour. The
suspension is filtered and the filter cake is washed with the filtrate. The filter cake is air-dried
overnight to afford the desired product as the free acid.



honbgeneous sol uti on having a pH of approximately 2. 4.
Concentrated H3PO4 is added slowy to lower the pHto
wappsosxismat ely 1.4. During this pH adj ust ment, P@nus2007/014823

off-white precipitate typically forns and the
solution is stirred at roomtenperature for an

addi tional hour. The suspension is filtered and the
filter cake is washed with the filtrate. The filter
cake is air-dried overnight to afford the desired
product as the free acid. W0,2008/ 002570

PCT/ US2007/ 014823 47 The following are non-limting
exarrpl es of the first aspect of Category | of the

HNO HF

( S ﬂql%yll?%gr%tr}%%qfrﬁmng examp es of e ﬁIQSt aspe?t of Category I of the present
disclosmr®| - 2- yl ) - 2- (2- (2- f 1 uor ophenyl ) acet am do) et hyl ) phenyl

-sulfamc acid: "HNW (CD30D) S 8.65(d, 1 H J =

8.4Hz), 7.29-7.15 (m 1H), 7.13-7.03 (m 7H), 5.46-

5.42 (m 1 H), 3.64-3.51 (m 2H),.-k.29 (1 H, 3.04 (1

H B of ABX, J = 13.8, 96)2. q, 2 H J =

15.6, 3.9Hz), 1.31 (tQ/8H -8Mz) . ' 9F NMR (CD3CD)

8 43.64. (S)-4-(2- (et hyl |a§‘6
2-Yl)-2-(2-(2-fluorophenyl)aceta et hyl ) phenyl - sul f
amc acid ~ N g~ HO-S NI / HN

- (2-(4-Et hyl thi
gé%ﬂ +(2-(§{Bthylthigzo] < a-ylnae(ae(;zhtwwb;)mgal)aéstﬁﬁbd%éw&%ﬂkﬁwéulfmm

acid: 'BIMIERS,0BS bE6s(qh YT B RDULIDHNS (ry 150, §1057 Qhm, TED, 5.46-

5.42 (nBH:IH) 511547#'}518(&12]c I?lezdi)m)?a 63(1(1-? B%E)Z B}%f dﬁ %sqb')éﬂfh 2.81 (q, 2H,

T=15.6 39 3191@61 314t By = 7.88k).( IF MR (caﬂp)s&la} 64195)-MYR (S Ethylthiazol-
2-y1)-2-?is~)(gl4_ pgxun%ligé%kaaﬁpﬂj:thryo)lgﬁgl}x}ﬁ}lg@@{%?ﬁl‘a 0) - 2- (4-et hyl t

hi azol - 2 y1l) ethyl)phenyl-sul fam c

/\>_/
QP N
Ho” S N m\i;
H
F
(S)-4-(2—(4—Ethylthiazol-2-y1)-2—(2-(3-ﬂuoropheny])acetamido)ethyl)phenyl—sulfamic
<. 1
acid: 'H NMR (CD30OD) § 8.74 (d, 1H, J = 8.4Hz), 7.32 (q, 1H, J = 6.6, 14.2Hz), 7.10-6.91 (m,

8H), 5.47-5.40 (m, 1H), 3.53 (s, 2H), 3.30 (1H), 3.11 (1H, Bof ABX, J = 9.6, 14.1Hz), 2.80 (q,
2H,J =6.6, 15.1Hz), 1.31 (t, 3H, J = 7.8Hz). 19F NMR § 47.42.

/\>_—/
q\/}) M\N
HO’S\N HN 0]

(S)—4-(2-(2-(2,3-Diﬂuorophenyl)acetamido)-2—(4—ethylthiazol-2-yl)ethyl)phenyl-sulfamic
< 9. ]
acid: "HNMR (CD;OD) § 7.16-7.05 (m, 5H), 6.85-6.80 (m, 1H), 5.48-5.43 (m, 1H), 3.63 (s,

2H), 3.38 (1H, A of ABX, obscured by solvent), 3.03 (1H), 2.80 (q, H, J = 15.1, 7.8Hz), 1.31 (1,
3H, J = 7.5Hz).

céf



acid: "HNWR (CD3CD) 8 7.16-7.05 (m 5H), 6.85-6.80
(m I H, 5.48-5.43 (m 1H), 3.63 (s, 2H), 3.38 (1H,
wo2@B/0#BX) obscured by solvent), 3.03 (1H), 2.BOr/{s00H)14823
J =15.1, 7.8Hz), 1.31 (t, 3H J = 7.5Hz). WO
2008/ 002570 PCT/ US2007/014823 48 N HOIS~-N MN H F
Ca F
(S")-4-(2-(2-(3,4-Difluorophenyl)acetam do) - 2- (4-et hyl
thi azol -2-yl)ethyl)phenyl - sulfam'c acid: '"H NWR
(CD30D) S 8.75 (d, 1H, J = § 7.23-7.04 (m 6H),
6.88-6.84 (m 1H), 5. 44- 546 | H, 3.49 (s, 2H),
3.34 (1 H, 3.02 (1 H B of ABX J =14.1, 9.9Hz),
2.80 (g, 2H, J = 15.1, 7.8Hz), 1.31 (t, 1H J =
7.5Hz). 19F NMR (CD30D) 5 22.18, 19.45. 0%.10 N S. /

HNO O HO H \
(S)-4-(2-(2-(2-Cnhl orophen cetaqydo) - 2- (4-ethyl t hi
azol - 2-yl ) et hyl ) phenyh#s md acid 'H NWR (CD30D)
S 7.39-7.36 (m 1H),Ho‘75.g 721 2H), 7.15-6.98 (m

5H), 5.49-5.44 (m 1H), 3.69 (d; g = 11. 7Hz),
3.32 (1H), 3.04 (1H, B of ABX, J , 13.9Hz), 2.80
.&%ZH J =7.8 15.3Hz), 1.31 (t, 3HFJ=75HZ)\

-&-(2R2+G§B»Niﬂuquphehyt)hcelam1ﬂo) 2- (4-ethylth1azol -2-ylethyl)phenyl-sulfamic

i SRR SHETU LTI G B o 1,5
5.40 (n? 1313) 3 42?(s (am), 3*3)41(1¥1)1§oi(f}$ IérasrA%ﬂi I_{)514?t é@le}Fi 8(9](q, 2H, J =

2
15.1 7&HZAB;<31gt )J,Hngqu)l 1951 IvLRQ@D@@D)ﬂ—P,Zl]S:IWLSB
15Hz), 1.31 (t, 3H, J = 7.8Hz).

/S_/
Ho~ S N HN o}
H I
Cl

(59-4-(2-(2-(2-Chlorophenyl)acetamido)-2-(4-ethylthiazol-2-y1)ethyl)phenyl-sulfamic
acid: '"H.NMR (CD30D) § 7.39-7.36 (m, 1H), 7.27-7.21 (m, 2H), 7.15-6.98 (m, 5H), 5.49-5.44

(m, 1H), 3.69 (d, 2H, J = 11.7Hz), 3.32 (1H), 3.04 (1H, B of ABX, J = 9.3, 13.9Hz), 2.80 (q, 2H,
J=17.8,15.3Hz), 1.31 (t, 3H, J = 7.5Hz).

/\>__/
QP "
H l
Cl

(S)-4—(27(2—(3-Chlorophenyl)acetamido)—Z-(4—ethylthiazol-2-yl)ethyl)pheny1~su1famic
acid: 'H NMR (CD30D) & 7.33-7.23 (m, 3H), 7.13-7.03 (m, 5H), 5.43 (q, 1H, J = 5.1, 9.6Hz),

3.51 (s, 2H), 3.29 (1H), 3.03 (1H, B of ABX, J = 9.9, 14.1Hz), 2.80 (q, 2H, J = 7.5, 15Hz), 1.31
(t, 3H, J = 7.8Hz).



WD 2008/ 002570 PCT/ US2007/014823 49 N g~ ~P ()_OH
HO N HN H

W@ 2008402520 ( 4- Et hyl t hi azol - 2-yl) - 2-(2- ( 3- hydr oxp@iTeszon’)/en4823
cet am do) et hyl ) phenyl -sul famic acid: 'H NVR (CD3OD) 6
7.16-7.08 (m 3H), 7.03-7.00 (m 3H), 6.70-6.63 (m
2H), 5.42-5.40 (m 1H), 3.44 (s, 2H), 3.28 (1H, A of
ABX, obscured by solvent), 3.04 (B of ABX, J = 14.1,
9.6Hz), 2.89 (g, 2H, J = 15, 7.5Hz), 1.31 (t, 3H J =
7.5Hz). | 0% N HO-SN / HN O 4§ HO
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(2-(2-nmethoxyphenyl)
acet am do) et hyl )phenyl -sul fam c aci d: '"H NWR

(CD30D) 8 8.00 (d, 1H, J = 7.8Hz 26 (t, 1H J =
13.2Hz), 7.09-7.05°(m 4 7.01 1H) 6.91-6. 89
(m 4H), 5.44-5.39 (RAL1 Y1 Us, 3.52 (s,

OH), 3.26 (I H, A ofuo AR~ =M1 5.1Hz), 3.06 (1H B

of ABX, J = 13.8, 8.4H7), 2.80 %HJ = 8.1,

15.6Hz), 1.31 (t, 3H, J = 1.2H) | NI FIN O OCH3

(1) -4-

| é”l“llczEﬁ"h?WHh@Z@W-ﬂ)yZ 42-3- bﬁdrbﬁym&hmme?daﬂwj&@%ﬁé@g%] -sulfamic
acid: ““W“"ﬁm@e@ 167599 G5 5. 305%.0\mg3 ), 6 BRERS (o, 21D, 5.42-5.40

(m, 1Hy, 31494 3, DH), (328 QK A oB ABIK (o‘bsa?rk& by §013EB.4) ch o%gl'a 813 A%J =14.1,

9.6Hz),2. %@fﬁ,sjﬁ1€f7mﬂ§5§él§r}bd=b?5ﬁabvent) 3.08 (1 H,
B of ABX J = 11.8, 5.1 Hz), 2.80 (q, 2H J = 15,
7 BHz). 1.31 (1, 3H 3 = 6. 6Hz) . WD 2008] 002570

PCT/ US2007/ 014823 50 I\ N /w
QP /O/\KL "
HO/S\N HN o)
S
HO

(8)-4-(2-(4-Ethylthiazol-2- yD-2-(2- (2-methoxypheny1)acetamxdo)ethy])phenyl sulfamic
acid: 'H NMR (CDsOD) & 8.00 (d, 1H, J = 7.8Hz), 7.26 (t, 1H, J = 13.2Hz), 7.09-7.05 (m, 4H),
7.01 (s, 1H), 6.91-6.89 (m, 4H), 5.44-5.39 (m, 1H), 3.71 (s, 3H), 3.52 (s, 2H), 3.26 (1H, A of
ABX,J=14.1,5.1Hz), 3.06 (1H B of ABX, J =13.8, 8.4Hz), 2.80 (9, 2H, J = 8.1, 15.6Hz), 1.31

(t, 3H, J = 1.2Hz).
M
QP MN
Ho" S~y HN\EO
H

(8)-4-{2-(4- -Ethylthiazol-2-yl)-2- [2-(3-methoxyphenyl)acctam1do]ethyl}phenyl sulfamic
1
acid: "H NMR (CD;0D) & 8.58 (d, 1H, J = 8.1Hz), 7.21 (4, 1H, J = 7.8Hz), 7.12-7.02 (m, 4H)
6.81 (s, 2H), 6.72 (d, 1H, J = 7.5Hz), 5.45-5.40 (m, 1H), 3.79 (s, 3H), 3.50 (s, 2H), 3.29 (1H, A

of ABX, obscured by solvent), 3.08 (1H, B of ABX, J = 11. 8,5.1Hz), 2.80 (q, 2H, J = 15
7.5Hz), 1.31 (t, 3H, J = 6.6Hz).



HO-S~ /~ H
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-phenyl propanam do)
weeduglodshenyl sul fami c acid: '"H NVR (CD30OD) S BCB6S1007/014823
IH J = 8.4Hz), 7.25-6.98 (m 9H), 5.43-5.3 8 (m 1H),
3.26 (1H, A of ABX, J = 14.1, 9.6Hz), 2.97 (1H, B of
ABX, J = 10.9, 3Hz), 2.58-2.76 (m 3H), 2.98 (g, 2H, J
= 13.8, 7.2Hz), 1.29 (t, 3H, J = 8. 7Hz). HO-"N/ HN O
H OCH, OCH3 _
(S)-4-(2-(2-(3,4-D net hoxyph§§yl ) acet am do) - 2- (4- et hyl
thi azol-2 -yl)ethyl) phenylstlfamc acid: '"H NWR
(CD3OD) S 7.12-7.03 (m 3H), 6.91 (d, 1H, J = 8.4Hz),
.82 (s, IH, 6.66 (d, 1H, J = 2.1 Hz), 6.63 (d, | H,

= 2.1 Hz), 5.43 (m IH), 3.84 §5)-3#), 3.80 (s, 3H)
.45 (s, 2H), 3.30 (1h)o SNB of ABX, J = 14.
. 6Hz), 2.79 (g, 2H, = ¢z 1.30 (t, 3H, J

7.2Hz). N g~~P HO° NBHN O CH [H /
( -4-(2-(2-(2, 3-D nmet hoxyphenyl ) aCetam do) - 2- (4- et hyl
563-(%- h»l@wz;oll R-ylpRdByihsuylpeopacamiodethylppidiRsulfamic acid:

e (B s i, b B i B 80 6 o,

ABX, 3H)14.B.9/6H£)5 2.93H)1 H, B&SABX,JEH)M%P&? 13812 75 @, 3&@(2 98 (q, 2H, J =

II©Oowao

ured by solv nt 3.06 (1 H B of ABX, J =
13-8’784%60) 1.25 (33H ﬂH)Z) = 14.8, 7.5Hz), 1.31 (t, 3H ']
= 7. 5Hz) . V\D 2008/ 002570 PCT/ US2007/014823 51 -' O\
N H

=N

W O/?mfi
OCH,
OCH,

(S)-4-(2-(2—(3,4-Dimethoxyphenyl)acetamido)—.’l-(4-ethylthiazol-2-y1)ethyl)—
phenylsulfamic acid: 'H NMR (CDs0D) 6 7.12-7.03 (m, 3H), 6.91 (d, 1H, J = 8.4Hz), 6.82 (s,
1H), 6.66 (d, 1H, J = 2.1Hz), 6.63 (d, 1H, J = 2.1Hz), 5.43 (m, 1H), 3.84 (s, 3H), 3.80 (s, 3H),
3.45 (s, 2H), 3.30 (1H), 3.03 (1H, B of ABX, J = 14.1, 9.6Hz), 2.79 (q, 2H, ] = 15.1, 7.2Hz),

1.30 (t, 3H, J = 7.2Hz).
/\>_/
=N
2% W ;
HO N

CH,
H
OCH;

(S)—4-(2-(2-(2,3-Dimethoxyphenyl)acetarnido)—2-(4-ethylthiazol-2-yl)ethyl)—
phenylsulfamic acid: '"H NMR (CDsOD) 6 8.31 (d, 1H, J = 7.8Hz), 7.11-6.93 (m, 6H), 6.68 (d,
1H, J = 7.5Hz), 5.49-5.40 (m, 1H), 3.87 (s, 3H), 3.70 (s, 3H), 3.55 (s, 2H), 3.26 (1H, A of ABX,

obscured by solvent), 3.06 (1H, B of ABX, J = 13.9, 9Hz), 2.80 (q, 2H, J = 14.8, 7.5Hz), 1.31 (t,
3H, J = 7.5Hz).



(S)-4-(2-(3-(3-Chl orophenyl ) propanam do) - 2- (4- et hyl t hi
azol -2-yl) ethyl)phenyl-sulfamc acid: 'H NVR (CD3CD)
WG 2008802570 18 (m 3H), 7.13-7.08 (m 5H), 7.01 ¢cT/US4dp7/014823
5.39 (g, 1H, J = 5.1, 9.4Hz), 3.28 (1H A of ABX J =

5.1, 14.1Hz), 2.97 (1H, B of ABX, J = 9.3, 13.9Hz),
2.88- 2.76 (m 4H), 2.50 (t, 2H, J = 8.1Hz), 1.31 (t,
3H, J = 7.8Hz). ON 42 HO's-N1 / HN O/ H OCH,
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(2-nmethoxyphenyl)p
r opanam do) et hyl ) phenyl - sul famc acid: 'H NVR (CD30D)
8 7.18-7.08 (m 6H), 6.92 (d311 H J = 8.1 Hz), 6.82
(t, 1 H J=. 7.5Hz), 5.40-5.35 (m IH), 3.25 (1H, A
of ABX, J = 15, 5.4Hz), 3.00 (1H, B of ABX, J = 10.5,
7.5Hz), 2.88-2.76 (m 4H), 2.47 H J =9.1, 6Hz),
1.31 (t, 3H J =7.8 . N5/ HN O HOH/ \
OCH, (S)-4-(2-(4-Ethy¥t @o - Yd ) -2-(3-(3

- met hoxyphenyl ) pr og®nari do) et hyl]) pfieny!l - sul fam ¢
acid: "HNWR (CD3CD) S 7.19-7.00 h, 6.75 (s,

1 24(2-(32 1 i 2-(4-= - (- - i
Y- BB ey eerdnefi o byt ot ecifihens-sufamic
acid: XBXMB. (EDBOD) & 9.26+2) 8 (m23HE-721 3.0816m, SH), 7.01 48 1, 5.39 (q, 1H, J =

5.1, 9.@@%4@ 807.4 oflﬁﬁg,)JE 44314 Ui, 37 A B oPhBX, 1N 0911 Poriz), 2.88-

2.76 (FaS¥HH A £ (4218} 1y I8t HAZ 0131 2t, BIH), 72-1.8HE3# - met hoxyphenyl ) p
r opanam do} et hyl ) phenyl - sulfam c acid: 'H NVR ( CD30OD)
8 7.13-6.99 (m 7H), 6.82-6.78 (m 2H), 5.42-5.37 (m
1H), WD 2008/ 002570 PCT/ US2007/ 044823/ 52 3.33 (s,
3H), 3.23 (1H), 2.97 (1H, R AR 13.3, 11.4Hz),
2.83-2.75 (m 4H), 2.%59’ (

oCH;

(S)-4-(2-(4-Ethylthiazol-2-y1)-2-(3-(2-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid: '"H NMR (CD:OD) & 7.18-7.08 (m, 6H), 6.92 (d, 1H, J = 8.1Hz), 6.82 (t, 1H, J =
7.5Hz), 5.40-5.35 (m, 1H), 3.25 (1H, A of ABX, J =15, 5.4Hz), 3.00 (1H, B of ABX, J =10.5,
7.5Hz), 2.88-2.76 (m, 4H), 2.47 (q, 2H, J = 9.1, 6Hz), 1.31 (t, 3H, J = 7.8Hz).

/§_/
.
N
O\\S//O HN o]
H
OCH,

(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(3-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid: 'H NMR (CD3;OD) & 7.19-7.00 (m, 5H), 6.75 (s, 1H), 6.73 (s, 1H), 5.42-5.37 (m,
1H), 3.76 (s, 3H), 3.25 (1H, A of ABX, J =13.9, 5.4Hz), 2.98 (1H, B of ABX, J = 14.1, 9.6Hz),
2.86-2.75 (m, 4H), 2.48 (q, 2H, J = 11.7, 1.2Hz), 1.31 (t, 3H, J = 7.5Hz).

=N
HO” N
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(4-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid: "H NMR (CD3;OD) & 7.13-6.99 (m, 7H), 6.82-6.78 (m, 2H), 5.42-5.37 (m, 1H),



J =6.4, 3.3Hz), 1.31 (t, 3H, J = 7.5Hz). s-N \ N
HO~-SN / HNv-\O H N O~ Nomi O (S)-4-
wd@ 200BA02546 Et hyl - 2, 3- di oxopi per azi n- 1-yl ) acet anPdDPsSDo{/d14823

-ethyl thiazol -2- yl)ethyl}phenylsulfamc acid: 'H NWR
(CD30D) 6 7.14 (s, 4H), 7.08 (s, 1H), 5.56-5.51 (m
1H, 4.34 (d, 2H, J = 16.2Hz), 3.88 (d, 2H, J
17.6Hz), 3.59-3.40 (m 3H), 3.26-3.14 (m 3H),
H B of ABX, J = 10.8, 13.9Hz), 2.82 (q, 2H, J
15Hz), 1.32 (t, 3H, J = 7.5Hz), 1.21 (t, 3H, J =
7.2Hz). \ N HO S NI / HNHG2H~N NOH(S)-4-
{2-(4-Ethylthiazol -2-yl)-2-[2-(5-nethyl -2, 4-di oxo- 3, 4-
di hydr opyri m di n- 1( 2H) -

3.33 (y BHc22ard Hy] 29 h(liH, dhefix B3 If=ahi .3, be#dz), 283203 0D, ¥H),22.49 (q, 2H,

1=643,3187 Ao I35 15 o, o0 92716 5 b,

3.24-2.93 (m 2H), 2.74-2.69 (g, 2H, J=7.3 Hz), 1.79
(s, 3H), 1.22 (t, 3H J=7.5 Hz). N / O HO SAN HN O
O-0O (S)-4-[2-(benzo[d] [ 1,3] §

di oxol e- 5- car boxan d@) p2-
phenyl sul fani ¢ aci di;- ( ) 5 7.25 (d, 1H,
J=6.5 Hz), 7.13 (s, 1H)H¥ 7.06 (d ;% WO 2008/ 002570
PCT/ US2007/ 014823 53 J=8.5 Hz), ¥.00 (d, 2H J=8.5
Hz), 6.91 (s, 1H), 6.76 (d, 1H Jd=8I~E), 5.90 (s,
2H), 5.48 (q, 1H, 0

(S)-4-{2-[2-(4-Ethyl-2,3-dioxopiperazin-1-yl)acetamido]-2-(4-ethylthiazol-2-
ylethyl} phenylsulfamic acid: 'H NMR (CDsOD) & 7.14 (s, 4H), 7.08 (s, 1H), 5.56-5.51 (m, 1H),
4.34 (d, 2H, ] = 16.2Hz), 3.88 (d, 2H, J = 17.6Hz), 3.59-3.40 (m, 3H), 3.26-3.14 (m, 3H), 2.98
(1H, B of ABX, J = 10.8, 13.9Hz), 2.82 (q, 2H, J = 6.9, 15Hz), 1.32 (t, 3H, J = 7.5Hz), 1.21 (4,

3H, ] = 7.2Hz).
M
=N
W O}i ;
HO N

H +

(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[2-(5-methyl-2,4-diox0-3,4-dihydropyrimidin-1(2H)-
yhacetamido]ethyl}phenylsulfamic acid: 'H (CD;0D ): 6 7.13 (s, 1H), 7.06-7.02 (m, 4H), 6.95
(s, 1H), 5.42-5.31 (m, 1H), 4.43-4.18 (dd, 2H, J=16.5 Hz), 3.24-2.93 (m, 2H), 2.74-2.69 (q, 2H,
J=7.3 Hz), 1.79 (s, 3H), 1.22 (t, 3H, J=7.5 Hz).

/\>_/
N
O\\S//O HN (0]
HO™ ~

N

.98 (1
6.9,

NI

hi azol - 2-yl ) et hyl ] -

~

o]
o—/
(S)-4-[2-(benzo[d][1,3]dioxole-5-carboxamido)-2-(4-ethylthiazol-2-yl)ethyl]-
phenylsulfamic acid: 'H NMR (CDs0D) 8 7.25 (d, 1H, J=6.5 Hz), 7.13 (s, 1H), 7.06 (d, 2H,



J=5.0 Hz), 3.32-3.24 (m 2H), 3.07-2.99 (m 2H), 2.72
(g, 2H, J=7.5 Hz), 1.21 (t, 3H, J=7.5 Hz). O, a, \ N
woiedeBBeaN70 HN O H N S (S)-4- {2-[2-(2, PCT/US2007/014823

5-Di net hyl t hi azol - 4-yl ) acet am do] - 2- (4- et hyl t hi azol - 2-

yl)ethyl } - phenylsulfamc acid: "H (CD30OD): S

7.10-7.01 (m 5H), 5.41 (t, IH J=6.9 Hz), 3.58 (s,

2H), 3.33-3.01 (m 2H), 2.82-2.75 (q, 2H, J=7.5 Hz),

2.59 (s, 3H), 2.23 (s, 3H), 1.30 (t, 3H J=7.5 Hz).

ao N HO\S ,HNHN S (S5)-4-_{2-

[2-(2, 4-Di nethylthiazoI-5-y|f?cetanido]-2-(4-nethy|th

azol -2- yl)ethyl }phenyl sulfamc acid: ;H (CD30D): 8

8.71-8.68 (d, IH J=8.4 Hz), 7.10-7.03 (m 4H), 7.01
J=8.5 Hg), 109 (d, 21 I=B 4 Ha)ip.9145,5G1) 6,764y 1H3I=%1 Hzp65.90xs, 2H), 5.48 (g, 1H,

J=5.0 fifz') mg%\z;((?n@?% g)o_%:g% bR 28, 7222 Fers 1), 1.31 0, B, 175 1o,

{2-(4-Ethyl thiazol -2-yl)-2-[3-(thiazol-2-yl)propanam d
o] ethyl} phenyl -sul famc acid: '14 (CD30OD): 8
7.67-7.65 (m 1H), 7.49-7.47 (m 111), 7.14-7.08 (m

4H), 7.04 (s, 1H), 5.46-5.41 (q, d=5.1 Hz), 3.58
(s, 2H), 3.30-3.25 (m_3H) 02-2,67 (m 5H), 1.31

(t, 3H, J=7.5 Hz). \Aﬁs@oogmopcw US2007/ 014823
54 HO'S~ HN, O N (S)u9- '}

{2-(4-Ethylthiazol -2-yl)-2-]2-(4- l | t hi azol -2-yl)ace
tam do] ethyl) phenyl-sulfamc agi " H(CD3OD ): S

7.04- 6 5.32 (t, 1 H J=5.4 Hz),. 3.25-2.90

(D% 042 P gricmiga? S tpmieet 23 ehyy-
phenyfiifamic acid: 'H (CDsOD): 6 7.10-7.01 (m, 5H), 5.41 (t, 1H, J=6.9 Hz), 3.58 (s, 2H),
3.33-3.01 (m, 2H), 2.82-2.75 (q, 2H, J=7.5 Hz), 2.59 (s, 3H), 2.23 (s, 3H), 1.30 (t, 3H, J=7.5

Hz).
/S—
=N
Q0
1% O/\N} o
Ho” N
N
[ >—
S

(S)-4-{2-[2-(2,4-Dimethylthiazol-5-yl)acetamido]-2-(4-methylthiazol-2-
yl)ethyl} phenylsulfamic acid: 'H (CD;0D): & 8.71-8.68 (d, 1H, J=8.4 Hz), 7.10-7.03 (m, 4H),
7.01 (s, 1H), 5.41 (m, 1H), 3.59 (s, 1H), 3.34-2.96 (m, 2H), 2.59 (s, 3H), 2.40 (s, 3H), 2.23 (s,

3H).
/S_.\
HO’S\H HN.__O /S
=N
(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[3-(thiazol-2-yl)propanamido]ethyl } phenyl-sulfamic
acid: 'H (CD;OD): § 7.67-7.65 (m, 1H), 7.49-7.47 (m, 1H), 7.14-7.08 (m, 4H), 7.04 (s, 1H),

5.46-5.41 (q, 1H, J/=5.1 Hz), 3.58 (s, 2H), 3.30-3.25 (m, 3H), 3.02-2.67 (m, 5H), 1.31 (t, 3H,
J=17.5 Hz).



The second aspect of Category |I of the present

di scl osure relates to 2-(thiazol-4-yl) conpounds
whamwsngeesthe formula: | S >-R4 N/// | HO S~1NPCT/US2007/014823

H-N,L--RI  H wherein R, R4, and L are further defined

herein in Table Il herein below TABLE Il No. L R R

89 -C(O CH2- phenyl nethyl 90 -C(O CH2- phenyl ethyl

91 -C(O CH -. phenyl phenyl 92 -C(O CH2- phenyl

t hi ophene-2-yl 93 -C(O CH2- phenyl thiazol-2-yl 94

-C(O) CH2- phenyl oxazol-2-yl _ 95 -C(O) CH2- phenyl

i soxazol -3-yl 96 -C(O CHz- 34chl or ophenyl nethyl 97

-C(O CH2- 3-chl orophenyl ethyl 98 -C(O CH2-

3-chl orophenyl phenyl 99 -C(O CH2- 3-chl orophenyl

t hi ophene-2-yl 100 -C(O CH2- 3 Ebl-egophenyl

t hi azol -2-yl WD ZOO%QDWZO 7/ 014823 55 101

- C(O CH2- 3-chl or opfiem az ﬁgg 102 - C( O CH2-

3-chl orophenyl isoxazoH-3-yl 1Q3 -

3- met hoxyphenyl nethyl 104 -C(O - 3- et hoxyphenyl

Sy {2-(B EthyBhBraH2-y1 )32 2 ( heshyithezyl-2 phecsthmidd)éthyl  phenyl-sul famic

acid: '}@f:g@%)} s%%@ﬁg@gﬁ%ﬁ i Zﬁgﬁ%@;)ﬂ' 3.23%%90 (m, 2H), 2.71-2.61 (m,

4H) 1.93 (s, 2H) 1.22-1.14 (m, 6H).

The second aspect of Category I of the present disclosure relates to 2-(thiazol-4-yl)

compounds having the formula:

QAL
~

S
4
| )—=®
N
S _N
HO” ™ ™N H ~I—R!
B

wherein R', R*, and L are further defined herein in Table II herein below.

. TABLE II
No. L R' R’
89 ~C(O)CH— phenyl methyl
90 —C(O)CH— phenyl ethyl
91 ~C(O)CHy— phenyl phenyl
92 —C(O)CH,— phenyl thiophene-2-yl
93 —C(O)CH— phenyl thiazol-2-yl
94 ~C(O)CHy— phenyl 0xazol-2-yl
95 —C(O)CH,— phenyl isoxazol-3-yl
96 . —C(O)CH,— 3-chlorophenyl methyl
97 —C(O)CH»— 3-chlorophenyl ethyl
98 —C(O)CH— 3-chlorophenyl phenyl
99 —C(O)CH>— 3-chlorophenyl thiophene-2-yl
100 —C(O)CH,— 3-chlorophenyl thiazol-2-yl




108 -C(O CH2- 3-net hoxyphenyl oxazol-2-yl 109
-C(O) CH2- 3-net hoxyphenyl isoxazol-3-yl 110 -C(O CHz-
w@2dosasephenyl nethyl 111 -C(O CH2- 3-fl uor optiEny1007/014823

ethyl 112 -C(O CH2- 3-fluorophenyl phenyl 113

-C(O CH2- 3 -fluorophenyl thiophene-2-yl 114
-C(O CH2- 3-fluorophenyl thiazol-2-yl 115 -C(O CHz2-
3-fl uorophenyl oxazol-2-yl 116 -C(O CH2-
3-fl uorophenyl isoxazol-3-yl 117 -C(O CH2-
2,5-dinmethyl thiazol-4-yl nethyl 118 -C(O CH2-
2,5-dinethyl thiazol-4-yl et hf 119 - C( O CHz2-
2, 5-di met hyl t hi azol -4-yl phenyl 120 -C(O CH2-

2 S5-dimethylthiazol-4-yl thiophene-2-yl 121 -C(Q) CH2-
2 191di rreth(}(Q}GP&zm -§-yl t Brehloppheny 122 F(n\ﬁ)}\ﬁolﬂ—iz-yl
, aifrret [_UI -+-y| 123 :
2192 i et hl%{dt)jnq azol -f-yl i goﬁggph%n_y)l” 124 &%f@-‘? v

2, 143difmet-hg{d)orazol - b-yI  meiBiHox yt A O) QHZ- " pethyl
2’ 4-diimet hvl thiazol -b- fh\l| 126 -(Y()\ -
2194 neth?(Q)ﬂ%zzm -yl prsoxyaiEnyl () G Gro- cthyl
Z19sdifmet hyid Zol-p-yi [3%(3&% yl T S
2 4-dilnet hv{ t)%}gzzol b-yl thi azosy@’@ 129 C( O)pé{gﬁ
2,1@5d| netWGQ)IGP&zoI -b- yI mezﬁiox?phdny] 130 -|C(@Ridgtiene-2-y1
2 A=diret azot—b— i SEXQZO o W-—WO-2008/002570
TR sk 131 3-Bebpemh i thiazo]-2-y]
4ie8hyl t Nle@®CIR-YyT et hy|3- etho - 1-2-yl
| 4- ot h\yl thiazol .H;z- yl et hyl I’?’%’% X}EISKC%-IZ 'oxazo Y
4189 hy t h"r%@ﬂ‘@*yl pheny B-mitbaxynt(e@)/blﬂ _ isoxazol-3-yl
4 nyllnl = i opn 35— u;um
AR h.%@@? i oo @‘“?gh‘% - 0) CHp- methyl
41t hyl t h+(2(1):)k:%&-—yl oxazol 331erophenyl ethyl
112 —C(O)CH,— 3-fluorophenyl phenyl
113 —C(O)CH— 3-fluorophenyl thiophene-2-yl
114 —C(O)CH»— 3-fluorophenyl thiazol-2-yl
115 —C(O)CHx— 3-fluorophenyl oxazol-2-yl
116 —C(O)CH,— 3-fluorophenyl isoxazol-3-yl
117 —C(O)CH,— 2,5-dimethylthiazol-4-yl methyl
118 —C(O)CH,— 2,5-dimethylthiazol-4-yl ethyl
119 —C(O)CH,— 2,5-dimethylthiazol-4-yl phenyl
120 —C(O)CH,— 2,5-dimethylthiazol-4-yl thiophene-2-yl
121 —C(O)CH,— 2,5-dimethylthiazol-4-yl thiazol-2-yl
122 —C(O)CH»— 2,5-dimethylthiazol-4-yl oxazol-2-yl
123 —C(O)CH,—- 2,5-dimethylthiazol-4-yl isoxazol-3-yl
124 —C(O)CH3— 2,4-dimethylthiazol-5-yl methyl
125 —C(O)CHp— 2,4-dimethylthiazol-5-y1 ethyl
126 —C(O)CH>- . 2,4-dimethylthiazol-5-yl phenyl
127 ~C(O)CH»— 2,4-dimethylthiazol-5-yl thiophene-2-yl
128 —C(O)CH,— 2,4-dimethylthiazol-5-yl thiazol-2-yl
129 —C(O)CH,—- 2,4-dimethylthiazol-5-yl oxazol-2-yl
130 —C(O)CH,— 2,4-dimethylthiazol-5-yl isoxazol-3-yl




137 -C(O) CH2- 4-ethylthiazol-2-yl isoxazol-3-yl 138
-C(O CH2- 3-nethyl-1,2,4-oxadi azol -5-yl nethyl 139
wWO0 g®paiize 3- et hyl - 1, 2, 4- oxadi azol - 5-yl et hyl PCT/W82007/014823
-C(O CH2- 3-nethyl-1, 2, 4-oxadi azol -5-yl phenyl 141
-C(O CH2- 3-nethyl-1, 2, 4-oxadi azol -5-yl thi ophene-2-yl
142 -C(O CH2- 3-nethyl -1, 2, 4-oxadi azol - 5-yl
thiazol -2-yl 143 -C( O CH2-
3-net hyl -1, 2, 4- oxadi azol - 5-yl oxazol -2-yl 144
-C(O CH2- 3-nethyl-1, 2, 4- oxadi azol -5-yl isoxazol - 3-yl
145 - C( O) CH2CH2- phenyl nethyP 146 - C( O) CH2CHz-
phenyl ethyl 147 -C(O CH2CH2- phenyl phenyl 148
-C(O) CH2- phenyl thiophene-2-yl 149 -C(O) CH2CH2-
pHéhyl| t htGECIR—y| 150 4- etlﬁ(lfh)a@ldlz-@%jﬂ phe nyI methyl
ey | Lo TS | 11 Ta'll e Wa. HoYa N NN 2 V-V~ W1 BN W-V-S VT 2 /1
BY; Uri= 2=y A }\/IIL IIUII | o\.u\ou_\.n O y1
18924 L=3-chl or o%??mé‘ﬁg}ff‘ R 15" ethyl
- @39) ¢H2 or Dphen?ﬂet 1#hY¥dzol- é ) CHZ(Seny
3-chl drophenyl pheny 155 - C(Q) CH? hl or ophenyl
t H8ph ene—QQ(?)CH?rl% - O)‘@HB@JNZ&OBZQHI or 0|c heﬁg{bphene- -yl
thRazgi—=—2= (O CHZCH2 or;ophetyd p
ogggol 4}‘(@%@ (D CHzé\ﬁgfylg‘ ale %r Bphenyi thiazol-2-yl
i 408aZ oI 3c«1>)c:}1259 - C( O ClegiydthiazonRishoxy phenybx47el-Dyi
160 f,( O}QHQCLIZ 3-—net-hoxvphenvl—et hyl \AD ’008/ 002570
pd37 udo 00 EDSBRS  5f7 1614-'?@0@'@42@1211 3- gt héseyprin vl
phigpyl} L O -T/-Bancthy IUFQQQ&%Q&% 5. thyl
t hi ool‘ene_t%( v)l 163 ?C}:Q >2’VE henyl o>
t ﬂB%zc | - 2~=-C9(]O)CTE;4r C( DR arD2, 439xwtdmoley'fyﬂ|e nyI ethyl
e - -CLID LD reihearaher }
rggg;lz ol —éﬁgﬂ)) A F3-methyl-1,2 4—oxadiazof' § vl ¥ phenyl
141 ~C(O)CH— 3-methyl-1,2,4-oxadiazol-5-yl thiophene-2-yl
142 —C(O)CH— 3-methyl-1,2 4-oxadiazol-5-yl thiazol-2-yl
143 —~C(O)CH»— 3-methyl-1,2,4-oxadiazol-5-yl oxazol-2-yl
144 —-C(O)CH»— 3-methyl-1,2,4-oxadiazol-5-yl isoxazol-3-yl
145 —C(O)CH,CH,— phenyl methyl
146 -C(O)CH,CH,— phenyl ethyl
147 —C(O)CH,CH,— phenyl phenyl
148 —C(O)CH,CH,— phenyl thiophene-2-yl
149 —C(O)CH;CH»— phenyl - thiazol-2-yl
150 ~C(O)CH,CHy~ phenyl oxazol-2-yl
151 ~C(O)CH,CH,— phenyl isoxazol-3-yl
152 —C(O)CH,CH>— 3-chlorophenyl methyl
153 —C(O)CH,CH,— 3-chlorophenyl ethyl
154 —C(O)CH,CH3— 3-chlorophenyl phenyl
155 —C(O)CH;CHZ— 3-chlorophenyl thiophene-2-yl
156 —C(O)CH,CH;— 3-chlorophenyl thiazol-2-yl
157 —C(O)CH,CHy— 3-chlorophenyl oxazol-2-yl
158 —C(O)CH,CH;— 3-chlorophenyl isoxazol-3-yl
159 —C(O)CH,CHy— 3-methoxyphenyl methyl
160 —C(O)CH,CH,— 3-methoxyphenyl ethyl




166 -C(O CH2CH2- 3-fl uorophenyl nethyl 167
-C(O CH2CH2- 3-fl uorophenyl ethyl 168 -C(O CH2CHz-

w@2dosa@sophenyl phenyl 169 - C(O CH2CH2- 3-f | upcDphmnyd14823

t hi ophene-2-yl 170 -C( O CH2CH2- 3-fl uor ophenyl
thiazol -2-yl 171 -C(O CH2CH2- 3-fl uor ophenyl
oxazol -2-yl 172 -C( O CH2CH2- 3-fl uorophenyl

i soxazol -3-yl 173 -C( O CH2CH2-

2, 5-di net hyl t hi azol -4-yl nethyl 174 -C(0O CH2CH2-
2, 5-di net hyl t hi azol -4-yl ethyl 175 -C(O CH2CH2-
-di met hyl t hi azol -4-yl phemyl 176 - C( O CH2CH2-

CHPCHP- 2 5-dinpthylthiazol-4-yl thiazol-2-yl

di met hyl t hi azol - 4-yl thi ophene-2-yl 177
)
- Q( @(EEQCH%CHE— 5 di net%yiethﬂmmnyll yI oxazol phenyl

LM O\ LD OLIND

e P HaCHe B O croegosphenyl 7 | thiophene-2-yl

2,143di metdp)Ch,eERl - b- Y1 me{riaﬂ{ox Byt C( O CH2%Bazol-2-y1

2 4-dilmet hyl thiazol-5-yl et hyl 2 -C(O CH

2,184di Q)QHzGHaf- 5- vl - rﬁh@swmoxmls@yl oLe) gmopzazol-z-yl
fg?ggncne%&?)bgi gﬁol : et hyl tThi azol 2 lilyy t hi azlo -iiquafzom'yl

18566- C( @)(EEBCHZCI-B—- - di met Byfladrophealy 5- vyl oxazolmathyl

1048 ( O\ CL2CLID r~|| et hy tJnl 2zl B \l|

“sjg%az\ V'CKW 2?5"}*& o) CH?@ r"Rﬁeé’(ylﬁyl t hi gzol - 2.5l

maRYy| c @H%HZ Z- 43efRdrobhé Z2-yI et
1189 - __1‘%_';(% -ethylthiazol - vl?ﬂnhenvl 19 enyl

- ¢69) Ckﬁ@@)cﬂlzﬁﬂzyl hi azol3- ﬂugﬂophm}’d)phene- 2- thiophenc-2-yl

Fo HlaWea llal

4 Ie;§h34| f héu aE gﬁg le: ;;gl%f;“‘”f’sh 5 a 5; Spipzol-2-yl

4@t hyl tJG(e)z)oH»zeﬂyL pxazol 32flydropH&h3a - C(O) (GH2 CbRazol-2-yl

1-_et hyil CH2CHR-

318t iy I—Ci%iz_gmaz ol - 53yfluorephgayl isoxazol-3-yl
173 —C(O)CH;CH,— 2,5-dimethylthiazol-4-yl methyl
174 —C(O)CH,CH>—- 2,5-dimethylthiazol-4-yl ethyl
175 —C(O)CH,CH»— 2,5-dimethylthiazol-4-yl phenyl
176 —C(O)CHCH,— 2,5-dimethylthiazol-4-yl thiophene-2-yl
177 —C(O)CH,CH,—- 2,5-dimethylthiazol-4-yl thiazol-2-yl
178 —C(O)CH;CH>~ 2,5-dimethylthiazol-4-yl oxazol-2-yl
179 —C(O)CH;CH,— 2,5-dimethylthiazol-4-yl isoxazol-3-yl
180 —C(O)CH,CHy—~ 2,4-dimethylthiazol-5-yl methyl
181 ~C(O)CH;CH>—- 2,4-dimethylthiazol-5-yl ethyl
182 —C(O)CH,CH2— 2,4-dimethylthiazol-5-yl phenyl
183 —C(O)CH,CH,— 2,4-dimethylthiazol-5-yl thiophene-2-yl
184 | —C(O)CH;CHp— |  2,4-dimethylihiazol-5-y1 thiazol-2-y1
185 —C(O)CH,CHy—~ 2,4-dimethylthiazol-5-yl oxazol-2-yl
186 —~C(O)CH,CH>— 2,4-dimethylthiazol-5-yl isoxazol-3-yl
1 87 —C(O)CH,CH>— 4-ethylthiazol-2-yl methyl
188 —C(O)CH,CH,— 4-ethylthiazol-2-yl ethyl
189 —C(O)CH,CH>— 4-ethylthiazol-2-yl phenyl

190 -C(O)CH,CH3—- 4-ethylthiazol-2-yl thiophene-2-yl




195 -C(O CH2CH2- 3-net hyl -1, 2, 4- oxadi azol -5-yl et hyl
196 -C(O CH2CH2- 3-nethyl -1, 2, 4-oxadi azol -5-yl phenyl
wa208/0Q5@ CH2CH2- 3- net hyl - 1, 2, 4- oxadi azol - 5- yPCT/US2007/014823
t hi ophene-2-yl 198 - C( O CH2CH2-
3-net hyl -1, 2, 4- oxadi azol -5-yl thiazol-2-yl 199
-C(O CH2CH2- 3-nethyl -1, 2, 4- oxadi azol -5-yl oxazol - 2-yl
200 -C(O CH2CH2- 3-nethyl -1, 2, 4- oxadi azol - 5-yl
i soxazol -3-yl  The conpounds enconpassed within the
second aspect of Category | of the present disclosure
can be prepared by the proced8re outlined in Schene 11
and described in Exanple 2 herein below Schene Il 0
O "J(:)" OHt N2 HNyO 2N HNYO - QzN k 00 O--<H3
O40H3 | HITOYHR,EB-CH3 6 4Rehgtidml-and condi ti dtiszol-2-yl
(o) i (so~-butyl)-Oc0C—Et3N—TH-——0 G 20--A—r~Ai+)
CHORD r‘&f@?@ﬁ@%‘dr 3 hodrethylhiggol2-yl. - . \pf By oxggol2ryl
A ZN O 1T . C CH
6Y?§)Reaqedr¥t E)gé H(:’lonzliti %@1%%&) Br, THF!-]%X%EEB Y
1.194hr|. MPOICEBCHR25Y G-MRaEhylLUE2003x4la82-35-y159 0 SnghyBr

—S—1|§|§|2— —C(O)CH,CH>— | 3-methyl-1,2, -oxadiazoq—Silfor ethyl
196 —C(O)CH;CH2—~ | 3-methyl-1,2,4-oxadiazol-5-yl phenyl
197 —C(O)CHzCHz—~ | 3-methyl-1,2,4-oxadiazol-5-yl thiophene-2-yl
198 —C(O)CH>CH>~ | 3-methyl-1,2,4-oxadiazol-5-yl thiazol-2-yl

199 —C(O)CH3CH3~ | 3-methyl-1,2,4-oxadiazol-5-yl oxazol-2-yl
200 —C(O)CH;CHy—~ | 3-methyl-1,2,4-oxadiazol-5-yl isoxazol-3-yl

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

herein below.

Scheme II
0 ' 0
N,
O/\IJ\OH O/\A)V
HN o) HN o)
OZN \( OzN \(
T T

6
Reagents and conditions: (2)(i) (iso-butyl)OCOC], Et;N, THF; 0 °C, 20 min.
(ii) CH;,Ny; room temp for 3 hours.

O 0O
- HN O ; HN O
O,N \‘/ ™ O\ \lf
(@) O
A <

Hs
H3C CH3 H3C CH3
6 7
Reagents and conditions: (b) 48% HBr, THF; 0 °C, 1.5 hr.



O-x CH3 H3C CH3 7 8 Reagents and conditions: (c)
CH3CN;, reflux 5 hr. SS 5SS\ 1 N\ 1 | / HNO O2N
wWORDS/06MBro 02N C 8 9 Reagents and condi ti ons: P€TYS2007/014823
(3-C1) C6H4CO2H, EDCI, HOBt, DI PEA, DMF;, rt, 18 hr. S
S >0\ 1 I I N/ HNO- OO0/ HNO 02N HOB S NH
ad d 9 10 Reagents and conditions: (e) (i) Hz2:Pd/C,
MeOH, (ii) SO3-pyridine, NHAOH, rt, 18 hr. EXAMPLE 2
4-((S)-2-(2-(3 -chl orophenyl)acetam do)-2-(2-(thi
ophene-2-y1)thi azol -4-y1l)ethyl)phenyl sul fam c
acid (10) WD 2008/-:002570 PCTPFPUES2007/014823 60
Preparati on of
(S)-[3-diazo-I-(4-nitrobenzyl)-2-o0xo-propyl]-carbamc
acid tert-butyl ester (6): To a O C solution of
2-(9)- tert but oxycar bonyl am no- 3- (4-ni trophenyl ) -propi g
oni ¢ ac:ld (1.20 g, 4.0 mol) in THE (20 ni) |
) eBhy| afneNHp. 61 L, 4.4 pasd

Iso- utyI chl orof prmate (0.57 nmL, 4 . The
O,N ctlgﬁ\r]a?ﬂ uré isStigrred at U o 2° HBr
O<cH;
m,¢ CHs ;
8

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

S S
(<) Q/YD_@I
o HN._ O

NHz « HBr
O,N

8 9
Reagents and conditions: (d) (3-C1)CsH4CO,H, EDCI, HOBt, DIPEA, DMF; rt, 18 hr.

O,N HN © \\ //

9 10
Reagents and conditions: () (i) H2:Pd/C, MeOH; (ii) SO;-pyridine, NH4OH, rt, 18 hr.

EXAMPLE 2
4-((5’)-2—(2—(3-chlorophenyl)acetamido)—2-—(2-(thiophene-2—y1)thiazol—4-y1)ethyl)pheny1sulfamic
acid (10)



Cfor 20 mnutes and filtered. The filtrate is treated
Wi th an ether solution of diazonmethane (-16 mmol) at
W@©®2@@8/0T4520 r eacti on m xture is stirred at room PCT/US2007/014823

tenperature for 3 hours then concentrated in vacuo.
The resulting residue is dissolved in Et CAc and washed
successively wth water and brine, dried (Na2S04),
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 yell ow
solid. "H NWR (300 MHz, CDC189 8 8.16 (d, J= 8.7 Hz,
2H) 7.39 (d, J=8.7 Hz, 2H), 5.39 (s, IH, 5.16 (d,

6.3 Hz, IH), 4.49 (s, 1H), 3.2 5 (dd, J = 13.8 and
ﬁ’r@parith‘l)n OB(S)QB(didzo J-(4-nitBotenz@dhd-& Rprdpyl) kathamit adid zers-butyl

ester (& e ci%ﬁf’ﬁi%? a5 ﬁf/lf§’ %Wﬁ@%&?ﬁﬁ?%?éﬁ%ﬁ%@@yl) -propionic acid

(1.20 Z)() mm-[)g’) i PHE( Q@Hﬂ i @Bd Rl dropwise triethylamine (0.61 mL, 4.4 mmol)
I azo- I-$_4 mtrobenzyl - 2- 0X0- _Eropyl -car bam c

followed: ¥ zspelmtylmmw argradg (0.5mly 6.438m0). Theowasias mixtyresiptirred at 0
° d
C for éé nﬂﬂteg %cf‘ﬂijtgx%d r’IgI%\%r%]&gttcﬁrg é’eiﬁgd Sw’\{ﬁr (éghér%ogﬂtgngvofr%ﬁafo?ethane

(~16 nimoeli) at @ I’@n Thh eedotiag igture i sifireedcih enbra terBpdatmre for 3dmturs then

xturelsetra e i I c (3x .25 nm.) .
concenaed Haag sSSP BT ey ISR E Uy ECYAR Fstvgyteg sucdossively
with wlafetk Rfd bﬁlﬁé %&m%ﬁ)), ﬁftbﬂea %.h@ doﬂmh%acwn& g@tmtls urified over

obtain . i S use L n

silica (h@g@ne@:}t@ﬁ\c\,@ ﬂ}]mffqrg rlt ‘hg KSQp@rﬁqlqi):g{tpg gesirgd IZNWC(t 49 slightly yellow
solid. gt'{'qu}qzﬁf{%ﬁgwig ég%‘(?g(sd%li (& -7 H %J)d) 73548, J?q(sdGH% 3H), 5.39 (s,

1H), 5863dHZ+= 6.3 HE) 1HX1.449 (ss 1HRH)25 ([dddZ < 63.8 anil 6.6P1 EPAT.84 (dh /= 13.5
0
and 6'51%)Zz SHY. A4 ¢ 8heny! ) - 1- [ (t hi ophene- 2-yI ) t hi azol - 4-yI ]

et hanam ne hydrobrom de salt (8): A mxture of

(S)-tert-butyl 4-brono-I-(4-nitrophenyl)-3-oxobutan-2-
yirepaBHEemeE( -,tert(bpty,mgbrogm-rhgfl-)mtr%nyl) -3-oxobutan-2-ylcarbamate (7):
b Ot4C -
ToaOl &%@%@%&%ﬁg’ﬂr P%tz{)] el ; 4ur)1(1e gbgnz?'m iij& %r&p@g_r%(éérggg? z?c:ld Fert-butyl ester,
6, (0.350 gt LO¢ mreol) oo [T&LF ¢MWM®edﬁmlw é8%6mldH@ré0HﬂrlmL 1.25 mmol).

et her O nm).is t 0
The refHA BIRE L RN bt < Bt P Le Ryl it pupeg at 0 °C with
sat. NaJ0©; S Thk ¢hikfurél i @dradtedarity Beoaa3 }OZﬂfrf[Qreﬂhd Thd oribin8&d opanic
extracty g bed PO ARSI PR fRGETBIT df Dbtain D400 g of the

product Widc - RhREPRI@R ekt Nep w1thout further purification. '"H NMR (300 MHz, CDCl;)
S)-2-(4-nitrophenyl’)-1-[2-(thi ophene-2-yl)thiazol -
6 8.20 4d,yf T 8et iyl JHaTS0Ad A& §-9¥1z, 38).8-Qo(divioh8dfz, 1H), 4.80 (q,/=6.3 Hz,
e | - (2-thi ophene2-ylthiazol -4-
1}0’4éﬁ) anlﬁgqﬁg (0.41 g, 1mmol) 3-chl orophenyl acetic
aC|d (O 170g, I'mmol) and 1- hydroxybenzotri azol e
(HOBt) (0. 0. 50mol ) i 5 at 0, Js .
dage a&&a of (Gt ﬂwogtwwébi-ﬁﬁggphéﬂ%?rn@ft@a%%%ﬂlﬁ%@mm
hydrotr&R%de saltq8): ORUnixbRERIF).S)-feftl iy bRdnd -1 L @LAMbAENIH-3-0xobutan-2-

ylcarbamate, 7, (7.74g, 20mmol), and thiophene-2-carbothioic acid amide (3.14g, 22mmol) in

CH;CN (200 mL) is refluxed for 5 hours. The reaction mixture is cooled to room temperature
and diethyl ether (50 mL) is added to the solution. The precipitate which forms is collected by
filtration. The solid is dried under vacuum to afford 7.14 g (87 % yield) of the desired product.
ESI+MS 332 (M+1).



(0.42m., 3mmol). The m xture is stirred at 0 C for 30
m nutes then at roomtenperature overnight. The
WO @8Im0 m xture is diluted with water and exPCHUS®A7/014823
with Et OAc. The conbined organic phase is washed with
1 N aqueous HCl, 5 % aqueous NaHCO3, water and bri ne,
and dried over Na2SO4. The solvent is renoved in
vacuo to afford 0.290 g (60 %yield) of the desired
product which is used without further purification.
ESI- M5 482 (M1). Preparation of
{4-]2-(3-chl orophenyl)acetyléﬂnno] 2-(2-thi ophen-2-ylt
hi azol -4- yl)ethyl]phenyl} sulfamc acid (10):
2-(3-chl orophenyl)-N {(S)-2-(4-nitrophenyl)-1-[2-
( Piepanatien ©22y(B)dhluragludnyt)-1 {{ &k 24 - nitcogthanylold - [ 29(thibphG@e2-y)thiazol-

+meBipeSemitaiey T altin ra CHr RS C e fpRdg izl 4

1ethyAd e, 8, (A" ©08AmoD BIEHPIPhEnylcehie WEid. (0.170g! Rakiol d 1-
Y }Irqn Xt ur e dF)s f?l tereg thrg{iﬁﬁ };lbed of CELI TETM an

hydroxybegegiriazale (HRBIH@-Qdgep-S bin BMES6 R mL) afRe ig P@@‘é‘ 1-(3-
dimetl'%{lﬁqfﬁgggdpgil)ﬁ 3&%&‘5?&&5 gfl}ﬁé{ Eﬂq;pg(oglgg %rgxo@”ﬁélh@vr‘é?gg%ethylmine

(0.42nalt, Inoopd)t gﬂﬂp ematu:c 3 #tmedt'at Or?mfsvt 88 mzifvates thydni athoranxemperature

overmggth ulte}hetrcg? g)&l rg re 1% gﬁ § lemT%gtexrm X& é’l Ltgac:te:d ur :%ft bT)}le combined
organit q:hes"ese vkeaEwithnaragegia !, 5046 aﬁxﬁ@md r&m@;,gwér dridebrine, and
des

dried qyey | 'gt?ﬁ Oqc_igo tﬁenetl?s\gltregr?g&\/)% 14 glg%{cr)](tgalfgfﬁl 0?90'\/%%%1&%)3) of the
desired pfoluét which T u%d)wﬁl?ot&&’u&h&%uﬁ@cam. ESI-A3S QSQ%M—

6F), 5.33 (t, I H J =6 6F), 3.70 (d, 2H J =

3.9Hz), 3.23 (1H A of ABX, J = 6.6, 13.8Hz), 3.07

g%#r_]elpfu%ng{\ 526 42 33 cP?or&%l}e]’%ggQg%}a Hb gi- h?(\gélﬂ% 2&?&1&0]—4-
ylethyllphea @l ﬁlﬂﬁamla&ipﬁb(l())f 2q3t—ﬁgﬁxlrlolphén}d))‘ Nt {’(é‘) pr(dasrdbphenyl)-1-[2-
(thmplg%%%p%fg“r < opxﬁp@gg\ege};@ﬂ}g 9a ((’)\'gQO N Qissolved'ih MYOH L), A

catalyﬁlc blaShntZof(Par € 31 Matvyor P Redudl hagrd Amtde) s3titrdd ﬂlhbét%’lhﬁﬁo gen
t hi azol -4-yl)ethyl)- phenyl sulfamc acid

atmosle}m @%)}wgsgﬂg,g rqagtion mixtyre-isdiltepgd thronghyia tredsof (@E,{JIT%-.%N and the

solven i szxgmfz{eggpéépfe&wjd lez%ﬁr {THS %.lgla p?(}?uc\tj?s dio &e%l;l.'fbyndme (12 mL)

and tr@t@llw(thl SOp-paridine<(071.55Hp)  The r@actips is $tirkhd at5o8D- tgmgsra(urp for 5

minut er XV%IChGa %g/'o ﬁ %{fﬂf 15% é%l lf il@édB?’f}\[e %cg?xre 'js ﬁleéx Cfncentrated and

the reshﬁlriﬁ'}éildue is purified by reverse phase chromatography to afford 0.078 g of the desired
product as the ammonium salt. '"H NMR (CD30D) 6 7.61 (d, 1H, J = 3.6Hz), 7.58 (d, 1H,J =
5.1Hz), 7.41-7.35 (m, 1H), 7.28-7.22 (m, 2H), 7.18-6.98 (m, 6H), 5.33 (t, 1H, J = 6.6Hz), 3.70
(d, 2H, J = 3.9Hz), 3.23 (1H, A of ABX, J = 6.6, 13.8Hz), 3.07 (1H, B of ABX, J = 8.1, 13.5Hz).

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

aspect of Category I of the present disclosure. .

S

L3
AP

s HN.__0
OCH;



ss \ NHO-s.. HNO ORI \ 4-
{(S)-2-(3-Phenyl propanam do) - 2-[ 2- (t hi ophene2-yl)thi az
wW@bkeogo9isyo et hyl } phenyl -sul fam ¢ acid: 'H NVR PCDBED)7/614823
8.30 (d, 1 H J =9Hz), 7.61-7.56 (m 2H), 7.26-7.14
(m 7H), 7.12 (d, | H J = 1.5Hz), 7.09 (d, I H J =
2.1 Hz), 6.89 (s, 1H), 5.28-5.26 (m IH, 3.18 (1 H A
of ABX, J = 6.2, 13.8Hz), 2.96 (1H, B of ABX, J =
8.4, 13.6Hz). s s\ I N\ . HOBS.. / HNO\ C 4-
{(5) 2- (3- (3- Chl orophenyl ) prgpanam do) - 2-[ 2- (t hi ophene
2-yl)thiazol-4- yl]ethyl}phenylsulfamc acid: 'H NWR
(CD3OD) 5 7.61-7.56 (m 3H), 7.22-7.14 (m 6H), 7.08

(4j &(g’}-’(’% (|37Iﬁg8xj)g(yphfngﬁésietargldfé-Z(s(gh(fqmlo&mqsgxég ’ialgol_lqél’:yl)ethyl)-
h lﬁalﬁi.mi:&&HZ NMR HAS;
pheny %18 o ZH’HJ lyﬁ{(d:ﬂ;b'bﬂ}z@g f@fi{é 18 8.8/Hz§ Egz'f'z?ﬂ (. 2H), 7.25-
7. 20( ,2 357 28 (m, RH), ’|Z||Q9|-QS,QH): 7405 (d, 2H J = 4.2Hz), 6.99 (d 1H J = 8.7Hz),

6.81 (d{(lﬁg,tjllg%&? 477‘?&}9?1:1 ?%ib%}% ‘E’mﬁ ﬁ]%ﬁ%?g hj op MH) 320 (1H, A

OfABXGDs®B)156Hz5,13065m(mfAJﬂx 7%~ 83; 738Bm 1H), 7.19
WO 2008/ 002570 PCT/ US2007/ 014823 63 7.16 (m 2H),
7.08 (t, 1H, J = 4.5Hz), 7.02-6.95 (m 6H), 5.29 (t,

1H, J = 8.1 Hz), 3.53 (s, 2H), 22 41 H, A of ABX, J
= 6.6, 13.9Hz), 3.06 (1 Bof lagx{J/= 8.4, 13.6Hz).
S I N HOS-l ,0HRS ‘
4-{(5)-2-(3-Phenylpropanamido)-2-[2-(thiophene2-yl)thiazol-4-yl]ethyl} phenyl-sulfamic
I |
acid: 'H NMR (CD30D) & 8.30 (d, 1H, J = 9Hz), 7.61-7.56 (m, 2H), 7.26-7.14 (m, 7H), 7.12 (d,

1H, ] =1.5Hz), 7.09 (d, 1H, J = 2.1Hz), 6.89 (s, 1H), 5.28-5.26 (m, 1H), 3.18 (1H, A of ABX,J
= 6.2, 13.8Hz), 2.96 (1H, B of ABX, J = 8.4, 13.6Hz).

%gf HN O
a
4-{(8)-2-(3-(3 -Chlorophenyl)propanamido)-z-[2—(thiophenez-yl)thiazol-4—
yllethyl} phenylsulfamic acid: '"HNMR (CD;0D) § 7.61-7.56 (m, 3H), 7.22-7.14 (m, 6H), 7.08
(d, 1H), 7.00 (d, 1H, J = 77.5Hz), 6.870 (s, 1H), 5.25 (t, 1H, J = 7.8Hz), 3.18 (1H, A of ABX, J

= 6.6, 13.8Hz), 2.97 (1H, B of ABX, J = 7.8, 13.8Hz), 2.87 (t, 2H, J = 7.5Hz), 2.51 (t, 2H, J =
7.2Hz).

N
QP

HO/S\ HN (o)
\fi[:::r;F

4-{(S)-2-[2-(3 -Fluorophenyl)acetamido]-2-[2-(thiophene—2-y1)thiazol-4-
yllethyl} phenylsulfamic acid: 'H NMR (CD30D) & 7.61-7.57 (m, 2H), 7.32-7.28 (m, 1H), 7.19-

TZ



N (S)-4-
{2-12-(3-Methyl -1, 2, 4- oxadi azol -5-yl )acet am do] - 2- (2-p
whesvglodsi@zol - 4- yl) et hyl } phenyl sul fam ¢ aci d: PCFUS2007/014823

(CD3OD): 6 7.98-7.95 (m 2H), 7.48-7.46 (m 3H), 7.23
(s, 1 H, 7.09-7.05 (m 4H), 5.33 (t, 1H J=7.2 Hz),
3.33-3.06 (m 2H), 2.35 (s, 3H). N I / xrr o HO ~ O
&N--/ 4-
{(S)-2-[2-(4-ethyl -2, 3-di oxopi perazi n-1-yl)acet am do] -
2-[2-(thi ophene-2-yl)thiazol -4-
yl ] et hyl } phenyl sul fanm ¢ aci d63 H NVR (CD30D) 6 7.62
(d, I'H J = 3Hz), 7.58 (d, 114, J = 15.6Hz), 7.27 (s,
IH, 7.16 (t, 11, J = 1.5Hz), 5.42-5.32 (m 114),

7.16 (#h, 2H),(7d08 (t| 1H, I==4.55z)6 FOR6.95 @i, 6K)],5.20 (¢, 1H, F=85.1)73.53 (s, 2H),

.22 (il of A, B 6 6 13030 5 96 Sl For i < 8¢s ggfir

third aspect of Category | of the present disclosure
relates to conpounds having the fornula: R2 N\N R3

SHO\S,NI / HEN | H Réa wher ||F1inking unit L
conpri ses a phenyl ugi}, i r ikl ng—¢fr oup havi ng t he
formula: C(O] (%a%}ﬂﬁg 2008/ 002570

PCT/ US2007/ 014823 64 BSa i s phdnyl or substituted
phenyl and non-limting exanples ;}U:ve units R2, R3,
and R6a are further exenplified #feifein below in Table

. [ .
bR BELA D Bel SRDaRbbidon ES BRI BRSHIL.
yl)ethyl} phenylsulfamic acid: 'H (CD;OD): 8 7.98-7.95 (m, 2H), 7.48-7.46 (m, 3H), 7.23 (s,

1H), 7.09-7.05 (m, 4H), 5.33 (t, 1H, J=7.2 Hz), 3.33-3.06 (m, 2H), 2.35 (s, 3H).

s
o s
HO" N \ﬁN J\(o

L
4-{(S)-2-[2-(4-ethyl-2,3-dioxopiperazin-1-yl)acetamido]-2-[2-(thiophene-2-yl)thiazol-4-
yl]ethyl} phenylsulfamic acid: 'H NMR (CD30D) § 7.62 (d, 1H, J = 3Hz), 7.58 (d, 1H, J =
15.6Hz), 7.27 (s, 1H), 7.16 (t, 1H, J = 1.5Hz), 5.42-5.32 (m, 1H), 4.31 (d, 1H, J = 15.6Hz), 3.91
(d, 1H, J = 15.9Hz), 3.60-3.50 (m, 4H), 3.30-3.23 (m, 2H), 2.98 (1H, B of ABX, J = 9.9,
13.8Hz), 1.21 (t, 3H, ] = 6.9Hz).

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

formula;

.0\\¢o

S N 0]
H RGa

wherein the linking unit L comprises a phenyl unit, said linking group having the formula:
~C(O)[(CR"H)]I[(C Ha)}-



203 net hyl hydrogen 3-fl uorophenyl 204 nethyl
hydr ogen 4-fl uorophenyl 205 nethyl hydrogen

w@2eb8aodsrauor ophenyl 206 et hyl hydrogen 2- chl peDphm®ny014823

R*is

207 net hyl hydrogen 3-chl orophenyl 208 net hyl

hydr ogen 4-chl orophenyl 209 net hyl hydrogen

3, 4-di chl orophenyl 210 net hyl hydrogen

2- met hoxyphenyl 211 nethyl hydrogen 3-met hoxyphenyl

212 net hyl hydrogen 4-net hoxyphenyl 213 et hyl

hydr ogen phenyl 214 ethyl hydrogen 2-fl uorophenyl

215 et hyl hydrogen 3-f|uoropﬁ@hyl ‘216 et hyl hydrogen

4-fl uorophenyl 217 ethyl hydrogen 3, 4-difl uorophenyl

218 et hyl hydrogen 2-chl orophenyl 219 ethyl hydrogen

Bhenyl oF mhségwd plpenyl andhypon-HydingexamplehpHthopmia R, R228d R are

ﬁwme?&ﬂ%%ﬂﬁ%ﬁﬁﬁ¥S§P§k>'gi£¥%§p?phenyl 222 et hyl hydrogen

2- met'hoxyphen 2 ‘hydr ogen 3- nmet hoxyphenyl
224 et hyl hydrogen 4-net hoxyphenyl WO 2008/ 002570

PCT/ US2007/ 014823 65 The onﬁggnds enconpassed w thin
the third aspect of Catng§§B H the pr esent

di sclfostjpe dan Dbr? pregar ed gy the proceduge outtimned

in Sghene 11}l and desqribed in Exanple 3 herein

bel o. #hene mpdthd \ | shidrogen \ |- N phenyl
202 methyl hydrogen 2-fluorophenyl
203 methyl hydrogen 3-fluorophenyl
204 methyl hydrogen 4-fluorophenyl
205 methyl hydrogen 3,4-difluorophenyl
206 methyl hydrogen 2-chlorophenyl
207 methyl hydrogen 3-chlorophenyl
208 methyl hydrogen 4-chlorophenyl
209 methyl hydrogen 3,4-dichlorophenyl
210 methyl hydrogen 2-methoxyphenyl
211 methyl hydrogen 3-methoxyphenyl
212 methyl hydrogen 4-methoxyphenyl
213 ethyl hydrogen phenyl
214 ethyl hydrogen 2-fluorophenyl
215 ethyl hydrogen 3-fluorophenyl
216 ethyl hydrogen 4-fluorophenyl
217 ethyl hydrogen 3,4-difluorophenyl
218 ethyl hydrogen 2-chlorophenyl
219 ethyl hydrogen 3-chlorophenyl
220 ethyl hydrogen 4-chlorophenyl
221 ethyl hydrogen |  3,4-dichlorophenyl
222 ethyl hydrogen 2-methoxyphenyl
223 ethyl hydrogen 3-methoxyphenyl
224 ethyl hydrogen 4-methoxyphenyl




2N/ HNONH2 HBr I O2N'" I \ 3 11 Reagents and
condi tions: (a) diphenylpropionic acid, EDClI, HOBt,
waRagosF) OC tort, 18 hr. N 1\ "N ~\% S HN EETUS007/014823

02N/ ----- n“ HOB NHN O H 11 12 Reagents and

conditions: (b) (i) H2:Pd/C, MeOH;, (ii) SO3-pyridine,

NHAOH, rt, 18 hr. EXAWPLE 3

(S)-4-(2-(2, 3-Di phenyl propanani do) - 2- (4- et hyl t hi azol -

-yl )ethyl) phenylsulfamc acid (12) Preparation of

(9)-N[ 65 |

I-(4-ethy|th|azoI-2-y|)-2-(4-ﬁ|trophenyl)ethyl]-2,3-d

phenyl - propanani de (11) To a solution of

-(S) - (4-ethyl thiazol ) - 2- (4 ni trophenyl ) et hyl

l‘ﬁé%‘)e‘mg BBPQRW%SC%W“{’@ the thyrd gspget Qﬁﬁﬂtggory I of the present
disclostrPEBIHH

hydr oxy blgﬁg%}tbg :ngtgl?gﬂo@e&@e @Qt eigbgéléﬁi@gg ?s)cnﬁed in Example 3
herein pghow. 10 ni) at 0, is added 1 (3 V\D 2008/ 002570

PCT/ U82007/ 014823 66

di met hyl am nopropyl ) - 3-et hyl carbodiim de (EDC) (0.502

g, 2.62 mml) followed bySchéhetlhyl anine (1.1 nL, 7.95

mrol ). The mi xture is stirred at 0 C for 30 m nutes

then at room tenperaturg overnight. The reacﬂrﬁﬁy_d/
mxture is dilute h/wat er and extr{gt '

Et OAc. e/ organic ppase | heq with 1 N
aqueous 0 aqueous NaHCQO3, ) o) D
dri ¢ a2 Hine sol vent is*renoved in vacud

afford 0.903 g (70%yield) of the desir
which is used without further purificati
Preparation of

(.S)-4-(2-(2,B-dipheny|propananido) 2-(4-ethyl thiazol -

"Rt BB L sy R oo PP ey T, BV

0°Ctort, 18 hr.

STN $7N\
3—/ A

11 12
Reagents and conditions: (b) (i) Ha:Pd/C, MeOH; (ii) SO3z-pyridine, NH,OH; rt, 18 hr.

EXAMPLE 3
(S)—4-(2-(2,3—Diphenylpropanamido)-2-(4-ethylthiazol—2—yl)ethyl)—
phenylsulfamic acid (12)

Preparation of (S)-N-[1 -(4-ethylthiazol-2-yl)-2-(4—nitropheny1)ethyl]—2,3-dipheny1-
propanamide (11): To a solution of 1-(5)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl amine
hydrobromide, 3, (0.95 g, 2.65 mmol), diphenylpropionic acid (0.60 g, 2.65 mmol) and 1-
hydroxybenzotriazole (HOBt) (0.180 g, 1.33 mmol) in DMF ( 10 mL) at 0°, is added 1-(3-



di phenyl - propanam de, 11, (0.903 g) is dissolved in
MeOH (10 nmL). A catalytic anount of Pd/C (10%wWw is
w@dwedoamndd the m xture is stirred under a hydrPQEDNS2007/014823

at nosphere 18 hours. The reaction mxture is filtered

t hrough a bed of CELITETm and the solvent is renoved

under reduced pressure. The crude product is

di ssolved in pyridine (30 nL) and treated with S03-

pyridine (0.621 g). The reaction is stirred at room

tenperature for 5 mnutes after which a 7% solution

of NH4OH is added. The mixtut€® is then concentrated

and the resulting residue is purified by reverse

phase chromatography to afford 0.415 g of the desired
dimetmdmﬂhwpr@gl)tmmmediiuﬁds GEDCI) (B ARR, eER3am0! )Followed by

triethy%’q?i%é %kﬁ é@é’ﬂ} %% %52 e msx%%é 15y ngH% I’?]t 8 1§)7f'or %(? gﬁl_x(ugt]e%g'len at room

tempe{amre biRrnight 29 he Hedctibn ‘iﬂlxﬁﬁé(ls dlsedwat water G410 ak@bled with EtOAc.
1H B of ABX, J = 5.4, 33.8Hz), 2.99-2.88 (Im

The cozlp.]’uSl OXgpniT 1@@5% mwgﬁ;d vqthglleaqgsouS(lﬁpl §|_‘pﬁ> aqugeus NaHCO3;, water and
brine, RAFEHES Bl Mzspanbthefsoltvgﬁtl i€ r&ﬂb&éﬂ WMaEho &P&%ﬂd%di‘g (70% yield) of

aspect not readily avail
the desited frofichwihich ;srusc@dmheut ftllrtlu@t pailesition. exanpl e of the
procedure which can be used to provide different R6a
units according to the present disclosure. Using the
pP&@adtibﬂ‘ oﬁ(lT)L4 =, Bmxﬁcdaglptoﬂa\éaamd))dza@penhpnﬁlazm 2-
he artisan ca i fications

Yl)ethld}iﬁiﬁéylé%&é?ﬁ%fﬂ de dé)%[la@hfﬂgvléhlﬁ?fé R %P%T@P%enyl)ethyll 2,3-

diph ﬂ&%ﬁié Ry, 30488 Biabo19eS & OROEL(10S60E MR daMil £
ipherfl pRoABK o S A ol R O O ) B agie amount o

Pd/C (@Q%]_\glw]qe ag@m andothg neisAue IS Siveed yngyr ariydrpeen atmosphere 18 hours. The
L. t 0

o BRSBTS O Al e

reducedqn‘$st1reo The c(‘thbe prEiGHVBLtEssblved in pyridine (30 mL) and treated with SOs-

pyrldnpgi, é)zﬁgr\{gé) edf:a H?/ Ftuegc? art]ty rogrrnot r%?)grla%ur% rd5 sn]iél.)ntes after which a 7%

solutiofr &f&qmbmg( HONRN Yine BHRRRNY tHh B AR d ahd)the fesaffiElresidue is

r ound-
purified by reverse phase chromatography to afford 0.415 g of the desired product as the

ammonium salt. '"H NMR (CD30D) & 8.59-8.52 (m, 1H), 7.37-7.04 (m, 9H), 6.97-6.93 (m, 1H),
6.89-6.85 (m, 2H), 5.36-5.32 (m, 1H), 3.91-3.83 (m, 1H), 3.29 (1H, A of ABX, obscured by
solvent), 3.15 (1H, B of ABX, J = 5.4, 33.8Hz), 2.99-2.88 (m, 2H), 2.81-2.69 (m, 2H), 1.32-1.25
(m, 3H).

The precursors of many of the Z units which comprise the third aspect of Category I are
not readily available. The following procedure illustrates an example of the procedure which
can be used to provide different R® units according to the present disclosure. Using the
procedure outlined in Scheme IV and described in Example 4 the artisan can make modifications

without undue experimentation to achieve the R> units encompassed by the present disclosure.

Scheme IV

CO,CH, CO,CH,



bottomflask is charged with nethyl

2- (2-nmet hoxyphenyl )acetate (8.496 g, 47 mmol, leq) and
wWapesp@B0n). The honbgeneous m xture i s cool eRCT/OSHOTN14823

in an ice bath. Lithiumdiisopropyl amde (23.5nL of

a 2.OMsolution in heptane/ THF) is added, naintaining

a tenperature less than 3C. The reaction is stirred

45 mnutes at this reduced tenperature. Benzyl brom de

(5.6, 47mmvol, 1 eq) is added dropw se. The reaction

is allowed to gradually warmto room tenperature and

is stirred for 18 hours. The6Feaction is quenched with

IN HO and extracted 3 tines with equal portions of

Et OAc. The conbi ned extracts are washed with H20 and

brine, dried over Na2SO4, filter@d8, and concentrat ed.

Th residue is ur|f| d ove to af 4 3

s anbconelfions: (9 ﬂr?da‘ﬁ'gf wa@ez’y@ %ﬁtﬁa}ﬁ’ tHE;

Preparat| on of 2-(2-net h@w&hﬁmglﬂr 3- phenyl propanoi c

acid (14): I\/Ethyl 2-(2-

nmet hoxyphenyl ) - phenyl pr opanoat e (4 4339 | 6ol , 1

eq) is dissol yed Xorcapf a 1: : cojaur e of
THF and net h i um hydr oxi df 28g] 82mml ,
5eq) i s addeb g&d reactiog 4 A Stirred 18

hours at room [ enpf
into HO and ‘?‘Fﬁa ' s adj usted too‘QHM A
INHC . A vvhltE3preC| pitate fornms whi %h is renoved by
filtration. resul ting sol ution |s extracted with 3
portion of diethyl &dageénts dibcaditiant @)are pool ed,
washed with H2O and brine, dried over Na2SO4,
filtered, and concentrated in vacuo. The WD

2008/ 002570 PCT/ US2007/ OJ43RARIPIOBA N esul ti ng residue is
purified over silica to afford 2. 1079 of the
desi r ed con'pbmmetE@i}‘Phwl)EﬂDh@MlpyopaEQ@ ac)

Internmedi ate 14 can be carried forward accord| ng to

the procedure outlined in Schenme Il and described in
ER&ma)ﬂaeoB off engpliyd AZemtthexiHengi)i 3 phaylpopatatd@d):di 500mL round-
bottonp_l at he Dullgreg vfalfcipec -Ca ! g)%erllyl)a]é%t%te @0496Sg">l7lmr/nol leq) and

THF (ﬁé’@rﬁﬂ) Etripg b Qémjg'tﬂllx}urg i cbol ot toRS q@?ﬂ’ﬁhi%ﬁ%ht}l 3-ih@R diisopropyl
opanam bylz ethyl }phenylsulfamc acid: 'H N
amxde((@%én:ﬂ;) ofn 7.0Nbsatution imhepyasge/ THE pis addeh maintairipg a@erg]gprature less
than 3€b S?hé %gﬁ%h %Beg ﬁg %g“u?t@ at glﬁ} red% g tegnp?%at(n[g Ii‘ } bromide
(5.6m2 4Radoll4 eqnis adHid dibp82sel . Te reagtiopHy allowed to gradua]ly warm to room
temperature and is stirred for 18 hours. The reaction is quenched with 1N HCl and extracted 3
times with equal portions of EtOAc. The combined extracts are washed with H,O and brine,
dried over Na;SOy, filtered, and concentrated. The residue is purified over silica to afford

4.433g (35%) of the desired compound. ESH MS 293 (M+Na).

Preparation of 2-(2-methoxyphenyl)-3-phenylpropanoic acid (14): Methyl 2-(2-
methoxyphenyl)-3-phenylpropanoate (4.433g, 16mmol, leq) is dissolved in 100mL of a 1:1 (v v)
mixture of THF and methanol. Sodium hydroxide (3.28g, 82mmol Seq) is added and the
reaction mixture is stirred 18 hours at room temperature. The reaction is then poured into H,O
and thc; pH is adjusted to 2 via addition of 1IN HCl. A white precipitate forms which is removed
by filtration. The resulting solution is extracted with 3 portion of diethyl ether. The extracts are

pooled, washed with H,O and brine, dried over Na,SO,, filtered, and concentrated in vacuo. The



The follow ng are further non-limting exanples of
conpounds according to the third aspect of Category I
wo@ooshespr esent disclosure. O 1 N HN O H S. ..PEI/BS2007/014823

(S)-4-

{2-(4-Ethyl thiazol -2-yl)-2-[2-(3-fluorophenyl)-3-pheny

| propanam do] - ethyl } phenyl sul fam c acid: 'H NWR

(CD3OD) S 7.33-6.87 (m 14H), 5.39-5.25 (m 1H), 3.95-

3.83 (m 1H), 3.31-3.10 (m 1H), 3.05-2.88 (m 2H),

2.80-2.70 (m 2H), 1.32-1.23 (m 3H). 19F NWMR 5

47.59. WD 2008/ 002570 PCT/ US®907/014823 69 HO s i HN

o H3CO (S)-4-

{2-(4- Ethyl thiazol -2-yl)-2-[2-(3-net hoxyphenyl) - 3-phen
resulting pesigeriapudfipd oeervjilidqtoatiord @1102g(£1 %k ofithe'desilddR-ompound. ESI-

) . Gel, TH J =8.4Hz), 7.25-7.20 (m 1H),

MS zg,ﬁﬁ?g;d; @*ﬁ%ﬁﬁ- 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 gm 2H), 1.10 (s, 9H). The fourth aspect of

Clintegsdiate 14 pan he cyried dervagd aedosdipe do the prpeadugeoutlined in Scheme III
ond o BTG % blfges Mg B EyorbhaunfFcelianta 8 he third aspect of
Categomyrdpr i ses a phenyl unit, said |Iinking group having the

formula: -C(O[(CR6aH)] [(C H2] R5a is substituted or

unsubstituted heteroaryl and the units R2, R3, and Rya

are further exenplified herein e‘r\}zw in Table IV.

=N

Vs

Ho’S‘H HN.__0 O

(S)-4- {2-(4-Ethylthiazol-2-yl)-2-[2-(2-methoxyphenyl)-3-phenylpropanamido]-
ethyl }phenylsulfamic acid: 'H NMR (CD30D) § 7.32-7.12 (m, 7H), 7.05-7.02 (m, 1H), 6.99-
6.83 (m, 4H), 6.80-6.75 (m, 2H), 5.35-5.31 (m, 1H), 4.31-4.26 (m, 1H), 3.75 (s, 3H), 3.20-2.90
(m, 4H), 2.79-2.74 (m, 2H), 1.32-1.25 (m, 3H).

OCH,

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

aspect of Category I of the present disclosure.

(S)-4- {2-(4-Ethylthiazol-2-yl)-2-[2-(3-fluorophenyl)-3-phenylpropanamido]-
ethyl }phenylsulfamic acid: 'H NMR (CD30D) & 7.33-6.87 (m, 14H), 5.39-5.25 (m, 1H), 3.95-
3.83 (m, 1H), 3.31-3.10 (m, 1H), 3.05-2.88 (m, 2H), 2.80-2.70 (m, 2H), 1.32-1.23 (m, 3H). p
NMR b 47.59.



TABLE [V No. RR . R a 225 nethyl hydrogen
3-net hyl -1, 2, 4- oxadi azol -5-yl 226 nethyl hydrogen
wo baospbesne- 2-yl 227 et hyl hydrogen thi azol - 2PgT/US2DRB014823
met hyl hydrogen oxazol -2-yl 229 net hyl hydrogen
i soxazol - 3 yI 230 et hyl hydrogen
3- net hyl - , 4- oxadi azol -5-yl 231 ethyl hydrogen
thlophene 2. yI WO 2008/ 002570 PCT/ US2007/014823 70
232 ethyl hydrogen thiazol-2-yl 233 ethyl hydrogen
oxazol -2-yl 234 ethyl hydrogen isoxazol-3-yl 235
ethyl nethyl 3-methyl-1, 2, 4- &Radi azol -5-yl 236 et hyl
nmet hyl thiophene-2-yl 237 ethyl nethyl thiazol-2-yl
238 ethyl nmethyl oxazol-2-yl 239 ethyl nethyl
i soxazol -3-yl 240 thi ophene- 2- yI ogen
3-nethyl -1, 2, 4- oxadi agqj - =y ‘ phene- 2- yl
hydr ogen t hi ophene- 2- Y. /,-2-yl hydr ogen
thiazol -2-yl 243 t H%pH en oxazol - 2-yl
244 t hi ophene-2-yl hydrogén ma;» yl 245
| soxazol - 3- yI hydr ogen 3- et hy#- 1, 2, 4- oxadi azol - 5-yl

e Rl o F e B oo phen g mhetyinspanamidol-
ethyl} P RABBMIXAAS! ' NUR &S OBPE a7 @31l ) B»sdmﬂ)eﬁ 25-7.20 (e, TH),

i soxazol - 3-yl The conpounds enconpassed wit hi

7.11-710@m, #Hhs pod t(s,0fHCaO8efTY (th, DHT), tSh- ﬁﬂ@ientlH)d‘i Q% K&;ﬂiﬂ)é 79 (s, 3H),

3123%%3ﬁ§§g r?qaégq%gy ggglgrgcedure outlined in Schene V

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

formula:

wherein the linking unit L comprises a phenyl unit, said linking group having the formula:
~C(O)[(CR®H)][(C Ha]-
R is substituted or unsubstituted heteroaryl and the units R? R?, and R>® are further

exemplified herein below in Table IV.

TABLE IV
No. R’ R’ R*
225 methyl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl
226 methyl hydrogen thiophene-2-yl
227 methyl hydrogen . thiazol-2-yl
228 methyl hydrogen oxazol-2-yl
229 methyl hydrogen isoxazol-3-yl
230 ethyl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl
231 ethyl hydrogen thiophene-2-yl




herein below. Schenme V.~~~ S\ 3 N-~ N JIOHLV O

2N/ GCaN NHa 1iBr C2H50 \ O 3 15 WD 2008/ 002570
WEMBBBA07/ 014823 71 Reagents and condi ti onsSPCT/E$2007/014823

2- benzyl - 3- et hoxy- 3- oxopr opanoi ¢ acid, EDCI, HOBt,

DIPEA, DMF;, rt, 18 hr. \ QI HN O~/ O 02N/ QZN (

[/ CZH50 0O HN\ / NN O H3C 15 16 Reagents and

conditions: (b) CH3C(=NOH) NH2, K2C03, toluene; reflux,

18 hr OON I s HNO /- HNO/ - HO- NQOZNH O\ |

ONN NN H3C H3C

70
232 ethyl hydrogen thiazol-2-yl
233 ethyl hydrogen oxazol-2-yl
234 ethyl hydrogen isoxazol-3-yl
235 ethyl methyl 3-methyl-1,2,4-oxadiazol-5-yl
236 ethyl methyl thiophene-2-yl
237 ethyl methyl thiazol-2-yl
238 ethyl methyl oxazol-2-yl
239 ethyl methyl isoxazol-3-yl
240 thiophene-2-yl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl
241 thiophene-2-yl hydrogen thiophene-2-yl
242 thiophene-2-yl hydrogen thiazol-2-yl
243 thiophene-2-yl hydrogen . oxazol-2-yl
244 thiophene-2-yl hydrogen isoxazol-3-yl
245 isoxazol-3-yl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl
246 isoxazol-3-yl hydrogen thiophene-2-yl
247 isoxazol-3-yl hydrogen thiazol-2-yl
248 isoxazol-3-yl hydrogen oxazol-2-yl
1249 isoxazol-3-yl hydrogen isoxazol-3-yl

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

herein below.

Scheme V .
S M S:I>—/

P . N
O,N
NH, « HBr 2
ON". C,H;0



16 17 Reagents and conditions: (c) (i) H2:Pd/C, MOH;
(ii) SO03-pyridine, NHAOH, rt, 18 hr. EXAMPLE 5 4-
w@ ¢@po@s(0t- Et hyl t hi azol - 2-yl) - 2-[ 2- ( 3- net hyl - 1PQT/USIIRACH 4823
i azol -5-yl)-3 - phenyl propanam do] et hyl
}phenyl sul famc acid (17): Preparation of
et hyl - 2-benzyl -3-[(S)-1-(4-ethylthiazol-2-yl)-2-(4-nit
rophenyl ) ethyl am no] - 3-oxopropanoate (15): To a
solution of 1-(S)-(4-ethylthiazol-2-yl)-2-(4-
ni trophenyl)ethyl am ne hydrobrom de, 3, (0.406 g,
1.13 mmol ), 2-benzyl -3-ethoxyl3- oxopropanoic acid
(0.277 g) and 1-hydroxybenzotriazole (HOBt) (0.191 g,
1.41 mmol) in DMV 10 nL) at 00, is added
ReadenSantl cariditydrania) @psamayl- 3~eﬂaoay¥9fbnmrbmdlonm@¢, EIEDCII—)OBt DIPEA,

(0.240 g, 1.25 mmol) f

di i sopropyl et hyl am ne (gﬁgﬁﬁ§t€8¥506 g). The m xture
is stirred at 0 C for WO 2008/ 002570 PCT/ US2007/ 014823
72 30 mnutes then_at rpomtenperature overnlght The
reaction mixtureSTs\dil/uted with water and

with Et QAgG. eendi ned organi c phase '

I N aq : % aquequs NgHCOB, [@
mhlch is bkt

aan 8284 e sol vent, | o0V edNip-Qack
yiel d) of “the desired rod
rther purification,©

Preparation N |

gfford 0.169 g (3
. \
of N-[(S)-1-(4- ethylthlazol 2-y|)-2-(4-n|tr6ﬁﬁgnyl)ethy

[]1-2-(3- methyl H,C
oxadi azol - 3 phenylpropananlde (16): E&?yl
2- benzyl - 3- (( -1-(4-ethylthiazol-2-yl)-2-(

Ni Respneudd)@nbitonsi ) CHB OR<NOH)PELY KL € O; stotlicasplefiad, 18 hr

in toluene (5 nL) and heated to reflux. Potassium
carbonate (80 ngy) and acetani de oxime (43 ng) are

added. and tre d with 80 ny potaSS|un1carbonat§/a§9_J/
43 ng acetam dg o at reflux. The reaction m xqur

o

i's oom t enperature, fihteyed N
conc Thg residue is chromayogr dphe o
So,INI"C 3 v 6 T 92 ﬁbthg de pryduc
as a yello atlon of

A-{(9)- ng -7 iazol -2-yl)-2-[2-(3- neth%y 142 4- 0x
adi azol

phenylproiiLan1do]ethyl}phenylsulfan1c aC|d )
N-[(S)- 18 4 et hyl t hi azol - 2-yl) - 2 (4-
ni trophenyl et hyl ] - 2- ( 3- net hyl - , 4- oxadlazov 5-yl)-3

RApEGRb AR CaOTORES: O O HrBNiC iﬁg@%p S Qe 1 b

m.) and the solution is brought to reflux 4 hours.
The solvent is renoved in vacuo and the resulting
residue is dissolved in HEX&MPLESsaturated sol ution

Of | N4 90 )00 200t 1N 90L 914 O Pl 8

aqueous | ayphemrptpropanauidoiutind } plichilseif@ai acihé Yonbi ned

Preparation of ethyl-2-benzyl-3-[(S)-1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)-
ethylamino]-3-oxoproi)anoate (15): Toa solution of 1-(S)—(4-ethy1thiazoi-2—yl)—2-(4—
nitrophenyl)ethyl amine hydrobromide, 3, (0.406 g, 1.13 mmol), 2-benzyl-3-ethoxy-3-
oxopropanoic acid (0.277 g) and 1-hydroxybenzotriazole (HOBt) (0.191 g, 1.41 mmol) in DMF (
10 mL) at 0°, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.240 g, 1.25
mmol) followed by diisopropylethylamine (DIPEA) (0.306 g). The mixture is stirred at 0 °C for



organic layers are dried (Na2SO4), filtered and
concentrated to a residue which is dissolved in
w@oosaoaseo (0. 143 g) and treated with SO03-pyri dP@EUS2007/014823
(0.143 g). The reaction is stirred at room
tenperature for 5 mnutes after which a 7% sol uti on of
NHACH i s added. The m xture is then concentrated and
the resulting residue is purified by reverse phase
chromat ography to afford 0.071 g of the desired
product as the armoniumsalt7 H (CD3OD): S 7.29-6.87
(m | OH), 5.38- 5.30 (m 1H)” 4.37-4.30 (m 1H),
3.42-2.74 (m GFD 2.38-2.33 (m 3H), 1.34-1.28 (m
Cat e of the present disclosure relates to

30 milgr%si then 2 Oréy Sﬂ“}PCE%H’ﬁdIYﬁHggIHaWWgCM@H mhityralisdilmel with water and
extracZd GAHDBAPA O, Egéﬁg%a/o%ﬂ%%er I8 \?}gs&ehl vé&l} %%thﬁ%gs ﬁCl 5%

O %HOBS*, NH
aqueoys NaHGOshwhter and hrine, ad dried |0|qer'l'lﬁbjS@4V Therselvenbislremioved in vacuo to

25 th dro en thi.op . .
afford %5??'9% @%}Pﬁﬁﬁ? ﬁgfetﬁe td sllgezde O uc‘sy 1% uéF(& 1t%ﬂ9{j£:6ﬁﬁhzunﬁcanon.
oxazol - 2-yl 253 et hyl hydrogen |soxaﬁo: ﬁ él 254
hyl 255 et rogen
horaids o &%g(‘gfﬂwt%ml\?%g@@ SaiEIRhengleth gl - (3-methyl-1,2,4-
diagblhsilyl h&ﬁ@;}ﬁk SRRAL (1637 Eihyl 2RneNYL (ST YOI N thiazol-2-y1)-2-(4-
o 1th|%bggﬁg 2 Ob259 etgyﬁ grogeﬁs%2¥§ig q; ﬁﬁlﬂgﬁ) -2+
mtropl@pm&);thm?q)) frexpplopanoate is dlSSOlVCd in toluene (5 mL) and heated to reflux.
Potassium carbonate (80 mg) and acetamide oxime (43 mg) are added. and treated with 80 mg
potassium carbonate and 43 mg acetamide oxime at reflux. The reaction mixture is cooled to

room temperature, filtered and concentrated. The residue is chromatographed over silica to

afford 0.221g (94%) of the desired product as a yellow oil.

Preparation of 4- {(S)—Z—(4-ethy1thiazol—2~yl)—2-[2—(3-methyl-1,2,4—oxadiazol-5-yl)-3-
phenylpropanamidojethyl} phenylsulfamic acid (17): N-[(8)-1-(4-ethylthiazol-2-y1)-2-(4-
nitrophenyl)ethyl]-2-(3—methy1—1,2,4-oxadiazol-5-yl)-3-phenylpropanamide, 16, (0. 221 g) and
tin (IT) chloride (507 mg, 2.2 mmol) are dissolved in EtOH (25 mL) and the solution is brought
to reflux 4 hours. The solvent is removed in vacuo and the resulting residue is dissolved in
EtOAc. A saturated solution of NaHCOs (50 mL) is added and the solution is stirred 1 hour.
The organic layer is separated and the aqueous layer extracted twice with EtOAc. The combined
organic layers are dried (Na;SO,), filtered and concentrated to a residue which is dissolved in
pyridine (0.143 g) and treated with SO;-pyridine (0.143 g). The reaction is stirred at room
temperature for 5 minutes after which a 7% solution of NH4OH is added. The mixture is then
concentrated and the resulting residue is purified by reverse phase chromatography to afford
0.071g of the desired product as the ammonium salt. 'H (CD;0D): 6 7.29-6.87 (m, 10H), 5.38-
5.30 (m, 1H), 4.37-4.30 (m, 1H), 3.42-2.74 (m, 6H), 2.38-2.33 (m, 3H), 1.34-1.28 (m, 3H).

Category II of the present disclosure relates to 2-(thiazol-2-yl) compounds having the

formula:



261 ethyl nethyl ethyl 262 ethyl nethyl propyl 263
et hyl nmethyl iso-propyl 264 ethyl nethyl butyl 265
werdogloased hyl phenyl 266 ethyl nethyl benzyl PQRBUS2007/014823
et hyl nethyl 2-fluorophenyl 268 ethyl nethyl
3-fluorophenyl 269 ethyl nethyl 4-fluorophenyl 270
phenyl hydrogen nethyl WD 2008/ 002570
PCT/ US2007/ 014823 74 271 phenyl hydrogen ethyl 272
phenyl hydrogen propyl 273 phenyl hydrogen i so-propyl
274 phenyl hydrogen butyl 275 phenyl hydrogen phenyl
276 phenyl hydrogen benzyl 237 phenyl hydrogen
2-fluorophenyl 278 phenyl hydrogen 3-fl uorephenyl
279 phenyl hydrogen 4-fluorophenyl 280 thiophene-2-yl
hydrogen nethyl 281 thi ophene-2-yl Riydrogen et hyl
282 t hi ophene-2-yl hydrogen prop*& \?83 t hi ophene- 2-vyl
hydr ogen i so-propyl 284 thi opheng- 2>ytR’hydr ogen but yl
285 t hi ophene- 2-yl_ hydr g $286pt hi ophene- 2-yl

e[
hydr ogen benzyl é§49I1MﬂSB -yl _hydt ogen
2-fl uorophenyl 288 thi opfeneu2- hyef ogren
3-fl uorophenyl 289 thiophene-z-y hydr ogen

4- .l uer ophenyl
wherein R', RQ, 1%3? and)f, are further defined herein in Table V herein below.

TABLEV .
No. R* R’ R’
250 ethyl hydrogen thiophene-2-yl
251 ethyl hydrogen thiazol-2-yl
252 ethyl hydrogen oxazol-2-yl
253 ethyl hydrogen isoxazol-3-yl
254 ethyl hydrogen thiophene-2-yl
255 ethyl hydrogen thiazol-2-yl
256 ethyl hydrogen oxazol-2-yl
257 ethyl hydrogen isoxazol-3-yl
258 ethyl hydrogen thiophene-2-yl
259 ethyl ‘ hydrogen thiazol-2-yl
260 ethyl methyl methyl
261 ethyl methyl ethyl
262 ethyl methyl propyl
263 ethyl methyl iso-propyl
264 ethyl methyl butyl
265 ethyl methyl phenyl
266 ethyl methyl benzyl
267 ethyl methyl 2-fluorophenyl
268 ethyl methyl 3-fluorophenyl
269 ethyl methyl 4-fluorophenyl
270 phenyl hydrogen methyl




The conpounds enconpassed within Category Il of the
present disclosure can be prepared by the procedure
wo@ioioesdo i n Scheme VI and descri bed i n Exanpl BCBUS2007/014823
herein below. Scheme VI Ss NO HBO @N I / ' / NFI2
HN 2N 1 ~ O Y 3 18 Reagents and conditions: (a)
3-benzoyl propionic acid, TsCl, WO 2008/ 002570
PCT/ US2007/ 014823 75 N-nethyl im dazole, CH2C12; rt,
18 hr. SS NO-- O0ONO O02NHNI \ HOBS HHN OO
18 19 Reagents and conditions: (b) (i) H2:Pd/C, MOH;
(ii) S03-pyridine, NH4OH EXAHPLE 6
(5)-4-[2-(4-Ethylthiazol-2-yl)-2-(4-0xo0-4-phenyl but ana

m do)lethyl]- phenylsulfanmic acid (19) Preparation of
(S)]N-27i phenyl | hydrogen [ eyl
4~ Snch( buk anart 687 18) | 5 BRI b1 byt oniBFoRA 0 |
SR R s G ks L Py
sol itidftig coolmenylb 0 ¢ aflmkom chl a SE{PE@?”
o e o oot o) SHRRIF ¢
(S) 1-2716 etlhyl t ipheagdl - 2- W ) -Bydrdgeni t r ophen;ﬂehgylhanam n
£0-388—g)—-s—added|The reaction is stirred
forI 8 hburd at myEHYY enpdr atiHdEogEd t her?-d8atapherdt e
in Yyacssy N€ phenyl hydrogen 3-fluorophenyl
279 phenyl hydrogen 4-fluorophenyl
280 thiophene-2-yl hydrogen methyl
281 thiophene-2-yl hydrogen ethyl
282 thiophene-2-yl hydrogen propyl
283 thiophene-2-yl hydrogen iso-propyl
284 thiophene-2-yl hydrogen butyl
285 thiophene-2-yl hydrogen phenyl
286 thiophene-2-yl hydrogen benzyl
287 thiophene-2-yl hydrogen 2-fluorophenyl
288 thiophene-2-yl hydrogen 3-fluorophenyl
289 thiophene-2-yl hydrogen 4-fluorophenyl

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

prepared by the procedure outlined in Scheme VI and described in Example 6 herein below.

Scheme VI
. S/$_/
S =
=N —_—
O,N HN
L z ™0
O,N O
3 18

Reagents and conditions: (a) 3-benzoylpropionic acid, TsCl,



resulting residue is dissolved in Et CAc and washed
with INHCO and brine. The solution is dried over
wONaRS0#s7d i | t ered, and concentrated and t he credBEUS2007/014823
material purified over silica to afford 0.415 g of
the desired product. Preparation of
(S)-4-[2-(4-ethylthiazol -2-yl)-2-(4-0xo0-4-phenyl but ana
m do) - et hyl] phenyl sul fam c acid (19):
(S)-N-[1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl]
-2, 3- di phenyl - propanam de, 18, (0.2 g) is dissolved
in MeOH (15 ni). A catalytic 78mount of Pd/ C  (10% w w)
is added and the nmixture is stirred under a hydrogen
at nosphere 18 hours. The reaction mxture is filtered
through a bed of NaaethyERmdazvde,tCld>Glol .eldthi. s renoved
under reduced pressure. The crude product is
di ssolved in pyridine (5 nL) and treated with SO3-

pyr|d| ne (0.¢5%.9),/ The reaction is stirred at rgam&_/
re f.or m nutes after which a 7% sol uLi
of adHed 0The nixture i) tden entyated o
HN

ul ting Mesidue is WO 288/
021F>CT/ S2007/ 048 7 ifiedHy rdyerse phase
chromatogray to af RQre&¥ 0. 090 g of the desired O

product as the amoniumsalt. '"H NVMR (CD30OD) b 8. 68
(d, 1H, J38.2 Hz), 8.00 (d, 2H, J=7.2 Hz), 7.8 7.50

( m Rée?e%tg agéh %ﬁﬁfuloﬂg‘%&?) 6&93 gﬁﬁc d\éﬂé%)ﬂ §5f§o3-pg§§§@ NH,OH.

2H J=7.5 Hz), 2.69-2.54 (m 2H), 1.33 (t, 3H J75
Hz). The followi ng are n g exanpl es of
conmpounds enconpassed wmﬁegory Il of the

pr esengs)i-[2c(40E thiytthiaZ 6IE2 iyt 2 (41686 At ghenyIbu eana MRS BIhY B -
of the follow ng can he prepared b coupling the
appropri ate 4- oxo- cartisReyvitanicac (Gi%n i nt er nedi ate 3
under the conditions described herein above for the
formation of internediate e44 of schene |. HO S H/ HN

( Beparation Of (Dt Nyf[! t(H+eshrdthigzol2y P2 {(d-mtzophenyethy i Hescemd-

pheny@'u%)a% dcﬁy quh?néexizs%r%nl?ﬁf%%léj (0. %ag_'g) 1%@6*% 9539?} EPIzCIZ (5 mL), N-

methy]Jﬂ:ﬂxﬂa:EblHt() 335md)-iSadifed(aid theltdsultidg Idhuion 1s Edble@td) 0 °C after which a
2.97

solutha_ﬁf p—?lgﬁle%&orlgﬂ)chlogxﬂg %(_égﬁg;) l(nr%ng}_I% &%{?n frxlé ggge(;:l %(r)q“zisg After 0.5
hours ?2)1 (ﬂ%bﬂlﬂ(ltlﬂ@(ﬁ% &i)@tfmtréb)xcn[}%e(}@laﬁl]me 3, (0.388 g) is added. The

ro- benzo
reactiojig g@mgch foﬂ $ ftlpl):m -ab xS tEPRarR T argl.t@qn concentrated in vacuo. The

resulting residue is dissolved in EtOAc and washed with 1N HCl and brine. The solution is

dried over Na;SOq, filtered, and concentrated and the crude material purified over silica to afford

0.415 g of the desired product.

Preparation of (S)-4-[2-(4-ethylthiazol-2-y1)-2-(4-ox0-4-phenylbutanamido)-
ethyl]phenylsulfamic acid (19): (S)-N-[1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)ethyl]-2,3-
diphenyl-propanamide, 18, (0.2 g) is dissolved in MeOH (15 mL). A catalytic amount of Pd/C
(10% W/w) is added and the mixture is stirred uncier a hydi-ogen 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 (5 mL) and treated with SOs-
pyridine (0.153 g). The reaction is stirred at room temperature for 5 minutes after which a 7%

solution of NH4OH is added. The mixture is then concentrated and the resulting residue is



et hyl t hi azol - 2-yl ) et hyl } phenyl sulfam c acid: 'H
NVR(CD3OD) 5 8.64 (d, 1H, J=8.4 Hz), 7.60 (d, 2H,
wa208/0@s5Hr), 7.11 (s, 3H), 7.04 (d, 2H, J=5.5 P&ZI/PS2007/014823
5.42-5.40 (m 1H), 4.30-4.22 (m 4H), 3.20-2.98 (m
4H), 2.82 (g, 2H, J=7.3 Hz), 2.67-2.48 (m 2H), 2.23
(t, 2H, J=5.5 Hz), 1.32 (t, 3H, J=7.3 Hz). WO
2008/ 002570 PCT/ US2007/014823 77 0 i~ ~NHOS. | /
HN O &OCH3 (S) - 4-
{2-[4-(2, 3- D net hoxyphenyl ) - 4- oxobut anam do] - 2- (4- et hy
| t hi azol -2- yl)ethyl }phenyl s@bfam c acid: 'H NWR
(CD30D), 8 8.64.(d, 1H, J=8.1 Hz), 7.21-7.11 (m 7H),
7.02 (s, 1H), 5.42 (q, 1H, J=5.9 Hz), 3.90 (d, 3H,
purifiedb3. rdvéngd phé’se %Brdrﬁhto@’abhyﬂ t%?afﬁ)r&ll))0903g @2hd dﬂ:ﬁred(;ﬂ’pdﬁ’d‘tl)as the
3.07-2.99 H}) J&éﬁq b
ammor(upﬁngql}) P&NMR(@‘ 3@]2{)5 @IHZ}"S 2|I|@)58., D(ql,"\@I-Eg)—hf. Hz), 7.80-7.50

2 t AWl
i HRERGSIELON PG ShOES e s B 8 48t 0,
2.83 (260 J€6@.5 Ht), 2591258 (hizdH), 1. 3316, 3187 H2H) , 7.48- 7. 44
(m 1H), 7.22-7.21 (m 1H), 6.99 (s, 3H), 6.91 (s,
1H), 5.30 (g, 1H, J=5.4 HZ) 3.36 (g, 2H, J=7.0 Hz),
3Tl¥é‘-f6310$\5né e nbi)-lim#inglexdmPdes(dficodipghbunds eitofripassetwithin Category II
J=10.4 257 50 1.20 (t, 3H,..J=7.5
of the pﬁ:}sentqhsqbaspm npwqqg@tvltrogopg)ougds of the following can be prepared by

couph{lg ﬂie ;%)go;ﬁw% E%QBmgylelmh with 1ntermed1ate 3 under the conditions

XI'n-6-yl ) -4-oxobut anam do] - 2- (4-et hyl t hi azol -

descnlzedyhe)“eniajbb}f@meW fwiniation of mtérthediate ARRSGEDBUD) 6
752747(m2|—|),711(s4H)7 (s,1 H, 6.95 (d,
1 H J=8..4 Hz), 5.41 (q, J ), 4.31 (d, 4H,
J=5.5 Hz), 3.24-3.12 QR , o%zgs(m 2H), 2.83
(q, 2H, J=7.3 Hz), 629295 (M 1.33 (t, 3H,
J=7.3 Hz). WD 2008/ 002570 PCT/ US 4823 78 HO\/p
HNO

(5)-4-(2-(4-Ethylthiazol-2-yl)-2-(5-methyl-4-oxohexanamido)ethyl)phenyl-sulfamic acid:
'H NMR (CD;OD) & 8.59 (d, 1H, J=8.1 Hz), 7.14 (s, 4H), 7.08 (t, 1H, J=13.0 Hz), 5.40-5.35 (m,
1H), 3.37-3.27 (m, 2H), 3.04-2.97 (m, 1H), 2.83-2.61 (m, 4H), 2.54-2.36 (m, 3H), 1;33 (t, 2H,
J=7.3 Hz), 1.09 (dd, 6H, J=7.0, 2.2 Hz).

\
‘{\//

u@@

(S)-4-{2-[4-(3,4-Dihydro-2H-benzo[b][ 1,4]dioxepin-7-yl)-4-oxobutanamido]-2-(4-
ethylthiazol-2-y1)ethyl} phenylsulfamic acid: 'H NMR(CD;OD) § 8.64 (4, 1H, J=8.4
Hz), 7.60 (d, 2H, J=10.6 Hz), 7.11 (s, 3H), 7.04 (d, 2H, J=5.5 Hz), 5.42-5.40 (m, 1H), 4.30-4.22
(m, 4H), 3.20-2.98 (m, 4H), 2.82 (q, 2H, J=7.3 Hz), 2.67-2.48 (m, 2H), 2.23 (t, 2H, J=5.5 Hz),
132 (t,3H,J=7.3 Hz). ' '



[i O
(S')-4-[2-(4-tert-but oxy-4-oxobutanam do)-2-(4-ethylth
WO 2000l00287¢y/1 ) et hyl ] phenyl -sul fam c acid: 'H NMR/US2007/014823
(CD30D), 6 7.10 (s 4H), 7.02 (s, IH, 5.41 (q, IH
J=3.7 Hz), 3.30-3.25 (m 1H), 3.06-2.99 (m 1H), 2.83
(g, 2H, J=7.3 Hz), 2.52-2.40 (m 4H), 1.42 (s, 9H
1.33 (t, 3H J=7.3 Hz). HOs / HN O OCzH5
(S)-4-[2-(4-ethoxy-4-oxobut anam do) - 2- (4- et hyl t hi azol -
2-yl)ethyl]phenyl sul famc acid: 'H NVR (CD30D) 8 8.62
(d, 1 H J=8.4 Hz), 7.10 (s,7ZFD, 7.02 (s, 1 H, 5.40
(q, I H 3.7 Hz), 4.15 (g, 2H, J=7.3 Hz), 3.28-3.25
(m 1 H, 3.05-3.02 (m | H, 2.82 (g, 2H J=4.4 Hz),

2.54-2.48 (m 2H), 1.33 (t, /,y_—\z.as Hz), 1.24 (t,
3H, J=7.0 Hz). The pr - Nof tegory Il of the
pr esent disclosurgﬂﬂéﬁ tww- 2o (t hi gzol - 2-yl)

e

conpounds havi ng t ormul a: Ra ] "’aﬁgo S~0o! H

HON HYRL H O wherein non-limting anpl es of R-, R2,
and R3 are further described herein~elow in Table VI.

NEF AT o3 i mbadfon i) LRk Ol BHHHAPI N Atz 21

rogen benzy
yethyb heneaiitrmiocidao B SOSR (O D5 0D) LR IGSAOUH] DBIBE), 7701-7.11 (m, TH),

702 IR, IBICOUTE G RER R SAEL  5-2 i, 52051
(m, 2H); T07-CrWpleeBH), 2 36 qnEHNH7. h W), 096312 34qH], QEDPheAYl, 3H, J=7.69 Hz).

/.\>_\
=N
B W

N

®
/
(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[4-0x0-4-(pyridin-2-yl)butanamidoethyl } -
phenylsulfamic acid: 'H NMR (CD;0D) & 8.60 (d, 1H, J=12.8 Hz), 7.91-7.81 (m, 2H), 7.48-
7.44 (m, 1H), 7.22-7.21 (m, 1H), 6.99 (s, 3H), 6.91 (s, 1H), 5.30 (q, 1H, J=5.4 Hz), 3.36 (q, 2H,
J=7.0 Hz), 3.21-3.15 (m, 1H), 2.91-2.85 (m, 1H), 2.74 (q, 2H, J=10.4 Hz), 2.57-2.50 (m, 2H),
1.20 (t, 3H, J=7.5 Hz).

N
AP

S
Ho” S N HN._ 0
H
%Oj
O

(S)-4-{2-[4-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-4-oxobutanamido]-2-(4-ethylthiazol-
2-yl)ethyl}phenylsulfamic acid: '"H NMR (CDsOD) § 7.52-7.47 ( m,2 H), 7.11(s,4H), 7.03
. (s,1H), 6.95 (d, 1H, J=8.4 Hz), 5.41 (q, 1H, J=3.7 Hz), 4.31 (d, 4H, J=5.5 Hz), 3.24-3.12 (m,
2H), 3.06-2.98 (m, 2H), 2.83 (q, 2H, J=7.3 Hz), 2.62-2.53 (m, 2H), 1.33 (t, 3H, J=7.3 Hz).



297 nmet hyl hydrogen 4-chl orophenyl 298 ethyl hydrogen
phenyl 299 ethyl hydrogen benzyl 300 ethyl hydrogen
wQ2doBaeasephenyl 301 et hyl hydrogen 3-fl uor opheelyUS2080@14823
et hyl hydrogen 4-fluorophenyl 303 ethyl hydrogen
2-chl orophenyl 304 ethyl hydrogen 3-chl orophenyl 305
et hyl hydrogen 4-chl orophenyl 306 thiene-2-yl
hydrogen phenyl 307 thiene-2-yl hydrogen benzyl 308
t hi ene-2-yl hydrogen 2-fluorophenyl 309 thiene-2-yl
hydr ogen 3-fl uorophenyl 310 _t hi ene-2-yl hydrogen
" 4-fluorophenyl 311 thiene-27§l hydr ogen
2-chl orophenyl 312 thiene-2-yl hydrogen
3-chl orophenyl 313 thiene-2-yl hydrogen
4- chl orophenyl The conpounds en 6%pa§sed Wi thin
Category 11l of the vsure can be

prepared by the prqge \ th in Schenme VIII and
described in Exanple 7Herein b Io . heme VII S\
SJIJD-N_ NHN-O QZN O N NH2 \' WO
2893/ [R0A%éR- Hﬁ@ﬂm&?@ﬂﬁt@ﬂeﬂﬁﬁg) 284- e%ﬁﬂuaz%@-@%ﬁ}&ﬁyl?ﬂﬁnél -sulfamic
., ¢onditions: ]S nzyl isocyanat e,
acid: i NMR (CDs0OD), s 7 10 (s'4H), 7.02°(s, 1H), 5.41 (q, 1H, J=3.7 Hz), 3.30-3. 25 (m,

1H), 3.06-2.99 (m, 1H), 2.83 (g, 2H, J=7.3 Hz), 2.52-2.40 (m, 4H), 1.42 (s, 9H), 1.33 (t, 3H,

J=7.3 Hz).
/§—\
({\s"’ /O/\‘j\w
S HN._ O
HO™ Ty

&S

OC,H;

(5)-4-[2-(4-ethoxy-4-oxobutanamido)-2-(4-ethylthiazol-2-yl)ethyl Jphenylsulfamic acid:
'H NMR (CD30D) 6 8.62 (d, 1H, J=8.4 Hz), 7.10 (s, 4H), 7.02 (s, 1H), 5.40 (q, 1H, 3.7 Hz),
4.15 (q, 2H, J=7.3 Hz), 3.28-3.25 (m, 1H), 3.05-3.02 (rr;, 1H), 2.82 (q, 2H, J=4.4 Hz), 2.54-2.48
(m, 2H), 1.33 (t, 3H, J=7.3 Hz), 1.24 (t, 3H, J=7.0 Hz).

The first aspect of Category III of the present disclosure relates to 2-(thiazol-2-yl)

compouﬁds having the formula:

wherein non-limiting examples of R!, R?, and R? are further described herein below in Table VI.

, TABLE VI ‘

No. R’ R’ . R’

290 methyi hydrogen phenyl
291 methyl hydrogen benzyl
292 methyl hydrogen 2-fluorophenyl




NNOO%Y%/ jo HWO/ HOS\NHN.N-O/ QZN H [/ HEN I

H\ 20 21 Reagents and conditions: (b) (i) H2:Pd/C,
wORMOBI05T0 ) SO03- pyridi ne, NHAOH EXAMPLE 7 PCT/US2007/014823

(S)-4-(2-(3-Benzyl ureido)-2-(4-ethylthiazol-2-yl)ethyl

)phenyl sul fam c acid (21) Preparation of

(S)-1-benzyl -3-[1-(4-ethylthiazol-2-yl)-2-(4-nitrophen

yl)ethyl]Jurea (20): To a solution of

1-(S)-(4-ethyl thiazol -2-yl)-2-(4-nitrophenyl)ethyl

am ne hydrobrom de, 3, (0.360 g, | nmmol) and Et3N

(0.42 m, 3mmol ) in 10 nL CA2CI2 is added benzyl

i socyanate (0.12 ni, 1 nmmol). The m xture is stirred

at roomtenperature for 18 hours. The product is

i sol at ed k3filtrahethpl t o af fhgrdﬂbg@n423 g 3(DeSophalyt))

of the [desitrediproduct—whi-ch—+s—used

ourifi¢at 28h. Pr eyl on| of hydrogen -fluoropheny

(8)- 4- (7 GE5DENZYTHERLTIO) 12~ h§arigl (N1 A2icrophdi MY

)phenyl-sulfamjc acid '

(S)-1-1t en296 3 [ 1 r(ldthsft hyI t hiha(d@IgeQ yl ) 2- c(mornphmmbhe

yI)eth) 26; n’-i-LS di-ssqt-ved '(4
n). Alc ??jytl et of Py E1%% W w) ~GhloreRRAY! o1
the m)jtupegi s| stigfhyed uhdemyardagslr ogen at phaphere 1
hours. |The reag¢tion mxtute is filtered through a bed
of CElI TR99andg t hethyd| vent hydioganyed undef*’elff?é’éluced

pr essune. s fRe ¢rud odu ' I SSotvedsi e
(12 ) arzf Utreat eg}{%l .>03-h§3’(rﬁlg§§ne Z%OT%M he

reacti gn |391$t | rreatst ropm hiydrogenat yr e SﬁﬂmerpmnyUt e

after Whi¢ .. a—%-selutontof—NH4OHsad
mixturd i S0%hefi  cGHBENt r at edYIIOER he resuﬁr‘l“i’rﬂ@he“yl
resi dug T3oRUTITTEequRY TeVersgdRase qNr oleiQepRARY TP

afford|[ _0.143 ¢ of the de<|red product] as the ammni um
salt. 1H RER (uDSOB)hyS 7. 32- hy@®gem ZH) 3- ch‘rorzghaay}zz

(m 3H—7-32-+66 i .
5. 35-530 PR | e{hilzg {5, Pyfposens 47 §‘§’i°rf’ﬁ{‘e“¢y|t|))
3.11-3. 0430m Iimhleﬂe-a-’lyl(q, 2droker 10. 2 13hétya) ,

1. 31 (t Ji=_4 RI—I7\ 2008/ 00257
PCT/ US? oo?P@14$23hleee_t2=Mlxe f olyeibeRs i 9 a noREME¥ ti ng

exanpl ¢5 gL COMPYHERS BT PTPES afcgel I 1 2L iiorbphetlyl

-

oo p®n
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309 thiene-2-yl hydrogen 3-fluorophenyl
310 thiene-2-yl hydrogen 4-fluorophenyl
311 thiene-2-yl hydrogen 2-chlorophenyl
312 thiene-2-yl hydrogen 3-chlorophenyl
313 thiene-2-yl hydrogen 4-chlorophenyl

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

prepared by the procedure outlined in Scheme VIII and described in Example 7 herein below.
~ Scheme VII

STN
SM /©/\‘);N>—/
/©/\1‘~;:-\ HBr O HN\(\O/O
O,N N



aspect of Category Il1l of the present disclosure. 4- {
[(S)-2-(2-Ethylthiazol-4-yl)-2-(3-(R)-nmethoxy-I-oxo- 3-
wEhb@spbsropan- 2- yl ) urei do] et hyl } phenyl sul f am BCHUBIN7/014823
1H NVR (CD3OD) S 7.36-7.26 (m 3H), 7.19-7.17 (m
2H), 7.10-7.06 (m 2H), 6.90-6.86 (m 3H), 5.12-5.06
(m 1H), 4.60-4.55 (m 1H), 3.69 (s, 3H 3.12-2.98
(m 6H), 1.44-1.38 (m 3H). The second aspect of
Category Il of the present disclosure relates to
2-(thiazol-4-yl) conpounds having the formula: | /
-R4 SN O140 HOS N\ HRBN, R | H Owherein
non-limting exanples of R and R4 are further
descri bed herein belowin Table VII. TABLE VII No. R
R 314 nmethyl3 methyl 315 ethyl methyl 3162m)-propyl
met hyl 317 iso-propyl nmethyl = 318 ph neth 319
benzéeaa@%tﬁw d copmitions; () eaBH dsnpyanat ﬁlwy %1210 rt, 18 hr.
2-chl orophenyl nethyl 322 thlophene 2-yl methyl 323
t hi azol -2-yl methyl 324 oxazol -2-yl nethyl

SM S/S__/
/©/Y‘\N . 0\\//0 /©/\‘)\N
HN (] A HN O

— N :

0N \'/ HO™ N \(\/O
N N
H H
21

Reagents and conditions: (b) (i) H2:Pd/C, MeOH; (ii) SOs-pyridine, NH,OH.

EXAMPLE 7
(S)-4-(2-(3-Benzylureido)-2-(4-ethylthiazol-2-yl)ethyl)phenylsulfamic acid (21)

Preparation of (S)-1-benzyl-3-[ 1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethylJurea (20):
To a solution of 1-(S5)-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl amine hydrobromide, 3,
(0.360 g, 1 mmol) and Et;N (0.42 mL, 3mmol ) in 10 mL CH,Cl; is added benzyl isocyanate
(0.12 mL, 1 mmol). The mixture is stirred at room temperature for 18 hours. The product is
isolated by filtration to afford 0.425 g (96% yield) of the desired product which is used without
further purification.

Preparation of (S)-4-(2-(3-benzylureido)-2-(4-ethylthiazol-2-yl)ethyl)phenyl-sulfamic
acid (21): (S)-1-benzyl-3-[1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)ethylJurea, 20, (0.425 g) is
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added and the mixture is
stirred under a hydrogen atmosphere 18 hours. The reaction mixture is filtered through a bed of
CELITE™ and the solvent is removed under reduced pressure. The crude product is dissolved in
pyridine (12 mL) and treated with SO3-pyr1d1ne (0.220 g). The reaction is stirred at room
temperature for 5 minutes after whlch a 7% solution of NH4OH is added. The mlxrure is then
concentrated and the resulting residue is purified by reverse phase chromatography to afford
0.143 g of the desired product as the ammonium salt. '"H NMR (CD30D) § 7.32-7.30 (m, 2H),
7.29-7.22 (m, 3H), 7.12-7.00 (m, 4H), 6.84 (d, 1H, J = 8.1Hz), 5.35-5.30 (m, 1H), 4.29 (s, ZI-i),
3.27-3.22 (m, 3H), 3.11-3.04 (m, 3H), 2.81 (q, 2H, ] =10.2, 13.0Hz), 1.31 (t, 3H, J = 4.5Hz).
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nmet hyl 326 nethyl ethyl 327 ethyl ethyl 328
wo2@somplo et hyl 329 iso-propyl ethyl 330 phepyl/usionyb14823

331 benzyl ethyl 332 2-fluorophenyl ethyl 333

2-chl orophenyl ethyl 334 thiophene-2-yl ethyl 335

t hi azol -2-yl ethyl 336 oxazol-2-yl ethyl 337

i soxazol -3-yl ethyl 338 nethyl thiophene-2-yl 339

et hyl thiophene-2-yl 340 n-propyl thiophene-2-yl 341

I so-propyl thiophene-2-yl. 342 phenyl thiophene-2-yl

343 benzyl thiophene-2-yl 384 2-fl uorophenyl

t hi ophene-2-yl 345 2-chl orophenyl thiophene-2-yl 346

t hi ophene-2-yl thiophene-2-yl 347 thiazol-2-yl

t hi ophene-2-yl 348 oxazol -2-yl thiophene-2-yl 349

i soxazol - 3-yl thiophene-2-yl 350 nmethyl thiazol-2-yl,

S fallpying a0t limiting exaniples oficgpipounds eprgmpssspd Wi the first
aspect bF@aREORMII dfth@pRisert diclosure.

4-{[(S)-2-(2-Ethylthiazol-4-yl)-2-(3-(R)-methoxy-1-oxo-3-phenylpropan-2-
ylureido]ethyl}phenylsulfamic acid: '"H NMR (CD30D) § 7.36-7.26 (m, 3H), 7.19-7.17 (m,
2H), 7.10-7.06 (m, 2H), 6.90-6.86 (m, 3H), 5.12-5.06 (m, 1H), 4.60-4.55 (m, 1H), 3.69 (s, 3H)
3.12-2.98 (m, 6H), 1.44-1.38 (m, 3H).

The second aspect of Category III of the present disclosure relates to 2-(thiazol-4-yl)

compounds having the formula:

| )=
N
N A K
HO”™ \¥ H” \“/ “R!
H 0

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

TABLE VII

No. R' R*

314 methyl methyl
315 ethyl ' methyl
316 n-propyl methyl
317 iso-propyl methyl
318 phenyl methyl
319 benzyl methyl
320 2-fluorophenyl methyl
321 2-chlorophenyl methyl
322 thiophene-2-yl methyl
323 thiazol-2-yl methyl
324 oxazol-2-yl methyl




354 phenyl thiazol-2-yl WO 2008/ 002570
PCT/ US2007/ 014823 83 355 benzyl thiazol-2-yl 356
wQ2doBMeasephenyl thiazol -2-yl 357 2-chl or ophengdT/US2007/014823

t hi azol -2-yl 358 thi ophene-2-yl thiazol-2-yl 359
t hi azol -2-yl thiazol-2-yl 360 oxazol -2-yl
thiazol -2-yl 361 isoxazol-3-yl thiazol-2-yl 362
nmet hyl oxazol -2-yl 363 ethyl oxazol-2-yl 364
n- propyl oxazol -2-yl 365 iso-propyl oxazol-2-yl 366
phenyl oxazol -2-yl 367 benzyl oxazol-2-yl 368
2-fl uor ophenyl oxazol -2-yl 389 2-chl or ophenyl
oxazol -2-yl 370 thi ophene-2-yl oxazol-2-yl 371
thi azol -2-yl oxazol -2-yl 372 oxazol -2-yl oxazol - 2-yl
373 i soxaz¥s- 31yl dxezazbl-2-yy| The conpounﬂﬂ
encorrpa:sed \‘M hl n thao cnr\nnrl aor\or\f Cat Q_DLCr\yl 11
of the preént dlSC|6§ﬁp£ can Qe prepa?gulby t he
procedufe PyiTned N ggyieme VITIT “and dggef 1 bed |
Exanple| 8  heré¢in below™ Schene M1l S S "0 1 HN O NH2
HBr 02N} | 3282N{HN 9 n2®opyl ethyl

329 iso-propyl ethyl

330 phenyl ethyl

331 benzyl ethyl

332 2-fluorophenyl ethyl

333 2-chlorophenyl ethyl

334 thiophene-2-yl ethyl

335 thiazol-2-yl ethyl

336 oxazol-2-yl ethyl

337 isoxazol-3-yl cthyl

338 methyl thiophene-2-yl

339 ethyl thiophene-2-yl

340 n-propyl thiophene-2-yl

341 iso-propyl thiophene-2-yl

342 phenyl thiophene-2-yl

343 benzyl thiophene-2-yl

344 2-fluorophenyl thiophene-2-yl

345 2-chlorophenyl thiophene-2-yl

346 thiophene-2-yl thiophene-2-yl

347 thiazol-2-yl thiophene-2-yl

348 oxazol-2-yl thiophene-2-yl

349 isoxazol-3-yl thiophene-2-yl

350 methyl thiazol-2-yl

351 ethyl thiazol-2-yl

352 n-propyl thiazol-2-yl

353 iso-propyl thiazol-2-yl

354 phenyl thiazol-2-yl
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conditions (a) benzyl isocyanate, TEA, CH2Cl2i rt, 18
whees/nop2s76a \ N O .Oja N ONHN O!'~ HO SANEIMUE2007/014823
HHH 22 23 Reagents and conditions: (b) (i)
H2: Pd/ C, MeOH;, (ii) SO03-pyridine, NHAOH EXAMPLE 8 4-
{(S)-2-(3-Benzyl urei do)-2-[2-(thiophen-2-yl)thiazol -4-
yl] ethyl } - phenylsulfamc acid (23) Preparation of
1- benzyl - 3-{(S)-2-(4-nitrophenyl)-1-[2-(thiophen-2-yl)
thi azol -4- yl]ethyl)urea (22): To a solution of
(S)-2-(4-nitrophenyl)-1-[(2-18Ri ophene-2-yl)thiazol -4-
yl ) et han-am ne hydrobrom de salt, 8, and Et3N (0. 42,
3mol ) in 10 nL DCMis added benzyl isocyanate

(0.12nl| B3ssmoll). Thebérizyl ure ig sti rthiadoR2-yt oom
ter’r‘pera ure fon-18 hours The rodyct s-isol-at-ed by

=01 oo T——o= ™ OTrorcT

filtrat| oo affo?rfl@rmnl}jl (96% i éh’c?)m]o?‘y! he
desi red[pr Wi dWtho e
puri fi cati%ﬁ. Pr eoha?g%dr N R

- benzyl JI‘ e35(80)12- Elﬁepludmmmylen 2-y| )tthlmzb?.-yh yl]

et hyl RFeppH—i-sti- € 2 enZ“

{(83/-?2- HEL rophen??‘?zoj!qkr%l (}hl opheﬁ ”tyﬁl azo -4-y
ITethyl [TUgea, | 22, okBzAd5@ 15 [d SSQH&GIE-?'I oH| (10

m_) andiCH2C12 ('—'x r‘r1) A cat al ytl C_amunt Pd/.C (10%
ww is|adfdd and tisexazokBuode i stirthigohdddr a
hydr ogep osphere—i8hpurs—The TegL Lo T Xtur e
ig fi ?t pr ce‘“?'lc?ithiough am%glc‘f?of CELI TET anéﬁ%ﬂ/}a sol yent
is renpyeddsnder reducsllipressurle. Tdwaze¥-Rge proguct

i s di sselved-in n\/rlr*h ne /1’) m\M-—-and—treat-ed—w-th

==y

S03-pyr{difé (0.110 &PORWe reacti orP¥2okIM red At

roomte egr@tu € 10T, .S adt €S af ter yWhLGoa) (%
solutiop_of NH4CH i s agd The m xture is%then

concent [ at36d and t he plmnyltl ng resi dlmcaizsl Zrlyti fied by
reverse p.“"“e ehrofed C pny t afFfort——- t he
ﬁ\%ﬁéy(cm

desi red| prfduct as t hB*Htoni um sal t .O%34° M) S
7.61 (df Bed J = Zﬂudflg%hen}l 58 [(d, Toddzod271 6Hz)
7.33-7.22 (m 4H) 7 17 m—1H) 7. 09-6.94 (m

6H), 5.16 38, {H 3-chlgophenyl 21. 13 (oxazph2-yB. 14- 3. 11

(M 2H) e 20081 Oy S O RO 0S200 7 OTd82 3 21

371 thiazol-2-yl oxazol-2-yl
372 oxazol-2-yl oxazol-2-yl
373 isoxazol-3-yl oxazol-2-yl

The compounds encompassed within the second aspect of Category III of the present
disclosure can be prepared by the procedure outlined in Scheme VIII and described in Example 8

herein below.

Scheme VIII
0
O,N NH, - HBr O Y\/@



85 Category IV of the present disclosure relates to
2-(thiazol -4-yl) conpounds having the formula: N

w0 200B40258) HO-S~, NH N, L R | 1 H wherein RCT/BE2007/014823
and L are further defined herein in Table VIII herein
bel ow. TABLE VIII No. RL R 374 nethyl -SO2- nethyl
375 ethyl -S2- nethyl 376 phenyl -SO2- nethyl 377
t hi ophene-2-yl -SM2- nethyl 378 nethyl -SO2-
trifluoronmethyl 379 ethyl -SO2- trifluoronmethyl 380
phenyl -SO2- trifluoronmethyl 381 thiophene-2-yl -SO2-
trifluoromethyl 382 nmethyl -83C2- ethyl 383 ethyl
-S2- ethyl 384 phenyl -SO2- ethyl 385
t hi ophene-2-yl -SO2- ethyl 386 nethyl -SO2- 2,2,2-tri
f | uorReagehtsl and38nditiohy {a)-b8aRyl isycRaate, TEA LOHeChjwt) 18 hr.
388 phenyl -S2- 2,2,2-trifluoroethyl 389
t hi ophene-2-yl -S2--- 2,2,2-trifluoroethyl 390

met hyl - SO2- yl 1 ethyl -SO2- phenyl S S
7 |N/>—@

QP

N
HN 0 A HN o
~-N N
H H
22 23

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

EXAMPLE 8
4-{(S)-2-(3-Benzylureido)-2-[2-(thiophen-2-ylthiazol-4-yl]ethyl } -
phenylsulfamic acid (23)

Preparation of 1-benzyl-3-{(S)-2-(4-nitrophenyl)-1-[2-(thiophen-2-ythiazol-4-
yllethyl}urea (22): To a solution of (§)-2-(4-nitrophenyl)-1-[(2-thiophene-2-yl)thiazol-4-
yl)ethan-amine hydrobromide salt, 8, and Et;IN (0.42mL, 3mmol ) in 10 mL DCM is added
benzyl isocyanate (0.12mL, 1mmol). The mixture is stirred at room temperature for 18 hours.
The product is isolated by filtration to afford 0.445 g (96% yield) of the desired product which is
used without further purification.

Preparation of 4-{(S)-2-(3-benzylureido)-2-[2-(thiophen-2-yl)thiazol-4-yl]ethyl } phenyl-
sulfamic acid (23): 1-Benzyl-3-{(S)-2-(4-nitrophenyl)-1-[2-(thiophen-2-yl)thiazol-4-yl]ethyl }urea,
22, (0.445g) is dissolved in MeOH (10 mL) and CH,Cl; (5 mL). A catalytic amount of Pd/C (10%
w/w) is added and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction
mixture is 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 (0.110 g). The
reaction is stirred 'at room temperature for 5 minutes after which a 7% solution of NH,OH is a&ded.
The mixture is then concentrated and the resulting residue is purified by reverse phase
chromatography to afford 0.080 g of the desired product as the ammonium salt.

'H NMR (CD30D) § 7.61 (d, 1H, J = 2.1Hz), 7.58 (d, 1H, J = 6Hz), 7.33-7.22 (m, 4H), 7.17-7.14
(m, 1H), 7.09-6.94 (m, 6H), 5.16 (t, 1H, J = 6.6Hz), 4.13 (s, 2H), 3.14-3.11 (m, 2H).



392 phenyl -SO2- phenyl WO 2008/ 002570

PCT/ US2007/ 014823 86 393 t hi ophene-2-yl -SO2- phenyl
w@bsoexshy| - SO2- 4-fl uorophenyl 395 et hyl - SERFUS2007/014823

4-fl uorophenyl 396 phenyl -SO2- 4-fluorophenyl 397

t hi ophene-2-yl -SO2-- 4-fluorophenyl 398 nethyl -SO2-

3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazin-7-yl 399 et hyl

-S2- 3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-7-yl 400

phenyl -SO2- 3, 4-di hydro-2H benzo[b] [ 1, 4]oxazin-7-yl

401 t hi ophene-2-yl -SO2- '

3, 4- di hydr o- 2H benzo[ b] [ 1, 4] azi n-7-yl 402 net hyl

-S2- 1-nethyl -1 Himdazol -4-yl 403 et hyl -SO2-

1-nethyl -1 Hi m dazol -4-yl 404 phenyl -SO2-

1-nmet hyl -1 Hi m dazol -4-yl 405 t hi ophene-2-yl -SO2-

1-net hyl .- i m dazol.- 4- vl 06 L - - :

ACHREP T ot hB AR oty relatee 2 ihipza i\ epmeatps having the
formu®8 phenyl -SO2- 4-acetanm dophenyl 409 thi ophene-2-yl

.-S2- 4-acet am dophenyl 410 met hyl .- SO2CH2- phenyl

411 ethyl -SQ2CH2- phenyl 412 phe N};§Q2CHQ- phenyl

413 t hi ophene-2-yl -S2 o net hyl - SQ2CH2-

(4- met hyl car boxypheRy|®ne 435 ethyl -SO2CH2-
(4- et hyl car boxyp n?(g y H4m6bg_enyl - SO2CH2-
(4- et hyl car boxyphenyl Jimet hyl 4177t hi ophene- 2-yl
- SQ2CH2- (4- net hyl car b6xyphenyl ) net hyl 418 et hyl

whereinK) Bi2and R-anefunlet ¢ firredl hefeiy i) Tetlle WIIT Het&indieto.

-S2CH2- (2-net hyl thiazol -4-yl)nethyl 420 phenyl
-S2CH2- (2-nethyl thiazol -4-yl)net hyl
TABLE VIII

No. R* L R'
374 methyl —SO,— methyl
375 ethyl —SO— methyl
376 phenyl —-SOp— methyl
377 thiophene-2-yl —SOx— methyl
378 methyl —-SO—~ trifluoromethyl
379 ethyl —SOyp— trifluoromethyl
380 phenyl —SO— trifluoromethyl
381 thiophene-2-yl —SO,— trifluoromethy!
382 methyl —-SOq— ethyl
383 ethyl —SOp— ethyl
384 phenyl —SO,—- ethyl
385 thiophene-2-yl ~SOo— ethyl
386 methyl —SO,— 2,2,2-trifluoroethyl
387 ethyl —SO,— 2,2,2-trifluoroethyl
388 phenyl -SO,— 2,2,2-trifluoroethyl
389 thiophene-Z—yl —Sdg— 2,2,2-hiﬂuoroethy1
390 methyl —SOp— phenyl
391 ethyl SO phenyl
392 phenyl —SO,— phenyl




421 thi ophene-2-yl -SO2CH2-

(2-nmet hyl thi azol -4-yl)nmethyl 422 nmethyl -SO2CH2CH2-

W@b@sph2sWO 2008/ 002570 PCT/ US2007/ 014823 87 4RPGr/e81v91/014823

- SRCH2CH2- phenyl 424 phenyl -SQ2CH2CH2- phenyl
t hi ophene-2-yl -SQ2CH2CH2- phenyl The conpounds
enconpassed wthin Category IV of the present

di scl osure can be prepared by the procedure outlined
in Schenme | X and described in Exanple 9 herein bel ow
Schenme IXSS SS~IIIkt~ NNH , HBr QZN SAO 2N 8
24 Reagents and conditions: 80a) C6HACH2SO2C1, DI PEA,
CH2C12i 0 Ctort, 14 hr. SSSS NNO1//O0 O
% a0 HO-S, N/ ffN, SaO S 02N H 24 25 Reagents and

425

393condhiophese-2() | (i) —8,Pd/ C,| MeCH, (ii) SPBeryri di ne,
NEA.OH - EXAMPLE-Q-

394( 4 ('s) p¢b¥heny| met M&RBSUI f onyl ani no- 2 4tuorephsmrbn- 2-y

395I N azmeﬂﬂ,l yi)ernyl ]:g@;_l’]yl y [Sultamc 4-ﬂuoropher1y1

396 phenyl —SO— 4-fluorophenyl

397 thiophene-2-yl —SO— 4-fluorophenyl

398 methyl —SO— 3,4-dihydro-2H-benzo[b][1,4]Joxazin-7-yl

399 cthyl —SOp— 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl

400 phenyl —SOr— 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl

401 thiophene-2-yl —S0,— 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl

402 methyl —SOp— 1-methyl-1H-imidazol-4-yl

403 ethyl —SO,— - 1-methyl-1H-imidazol-4-yl

404 phenyl —SO2- 1-methyl-1H-imidazol-4-yl

405 thiophene-2-yl —SO0,— 1-methyl-1H-imidazol-4-yl

406 methyl —S0,- 4-acetamidophenyl

407 ethyl SO, 4-acetamidophenyl

408 phenyl —SO,— 4-acetamidophenyl

409 | thiophene-2-yl —SOp— 4-acetamidophenyl '

410 methyl —S0O,CH— phenyl

411 ethyl —SO,CH2— phenyl

412 phenyl —~SO,;CH2- phenyl

413 thiophene-2-yl —SO,CHo— phenyl

414 methyl —-S0O,CH>— (4-methylcarboxyphenyl)methyl

415 ethyl —S0O,CH»— (4-methylcarboxyphenyl)methyl

416 phenyl —SO,CH;— (4-methylcarboxyphenyl)methyl

417 thiophene-2-yl —SO,;CHy— (4-methylcarboxyphenyl)methyl

418 methyl —SO,CHo— (2-methylthiazol-4-yl)methyl

419 ethyl —S0O,CH>— (2-methylthiazol-4-yl)methyl

420 phenyl —SO,CH2— (2-methylthiazol-4-yl)methyl

421 thiophene-2-yl —S0O,CH,— (2-methylthiazol-4-yl)methyl

422 methyl —S0O,CH,CH>— phenyl




acid (25) Preparation of (S)-
N-{2-(4-nitrophenyl)-I-[2-(thiophen-2-yl)thiazol-4-yl]
we@edwpiod257@- phenyl net hanesul f onam de (24): To BCT/US2007/014823
suspensi on of 2-(4-nitrophenyl)- | -(2-thiophene2 WO
2008/ 002570 PCT/ US2007/ 014823 88
yl thi azol -4-yl)ethylamne, 8, (330 ng, 0.80 mmol) in
CH2C12 (6 nL) at 0 Cis added diisopropylethylam ne
(0.30 nL, 1.6 nmol) followed by phenyl nmet hanesul f onyl
chloride (167 ng, 0.88 mol ). The reaction mxture is
stirred at roomtenperature 8dr 14 hours. The nmixture
is diluted with CH2C12 and washed with sat. NaHCC3
followed by brine, dried (Na2SO4), filtered and

423concent ethiyed i nj v8OQ4CH,THg-rlesul ti ng resi ghenyl s

nurifiarl ovarchi li ~a t  off

r.l r r1r oo TV O =4 L L 2 Y LU CAT |1
42451 aductPbsryly whi c8CEB6 2prlepar ati on of Phenyl

[ RlodrealheRyl m TonyTam no- 2- ( Z3 phen-Z-y
425It (tBlop _Tpas,n\ SUQ@Eﬁﬁéﬂ'zlﬂ pﬁéﬁggi’_

[azo et hyl] phenyl Hsulfam ¢ acid (2

(S)- N-{2- (4-nitrophenyl)-1-[2-(thi ophen-2-yl)thiazol -4

-yl lethyl}. -1-phenyl et hanesul f o i 24 1

T e e PRE AT R G PO o tRe S ent{ e can be
prepar&d1byi fHe gibcddbir&o(tlid®d W Bhente BUsiRtdaptbédin Brathple © Hesein below.

stirred under a hydrogen atnosphere 18 hours. The

reaction mxture is filtered through a bed of CELI TETM

and the solvent is renovedhstidex reduced pressure.

The crude product is dissolved in pyridine (12 rrLg

and treated with §03-p3éridi ne (197 ng, 1.23 Lok The® ]
reaction is stife rypom tenper at ur e f 0 Lfut e

after C : :
m'xtuthn concentrated and _the~\(gzul tHM
r%%szk puNHf ¥ by reverse phgé% chr omat ogr
aftord 0.060 g of the desired product as the ahwp
salt. "HNWR (300 MHz, MeOHd4) S 7.52-7.63 (m 6
7.28 (m 1114), 4.75 (t, J=7.2 Hz, | H), 3.95-4.09

(m 2H), 3.2 (dd, J= 13.5 and 7.8 Hz, | H),pq 3.05

(dd, J= 13.5 and 7.8 Hz, 1H). 1013770 Internedi ates

f Rreagsnts and Sbrgitipny: (af CELLERS QK1 RAR Bre QdaGle) €htd 1y, 14 hr.
prepared by the procedure outlined herein belowin
Schene X and described in Exanple 10. Schene X d /,

o

-CH3 O-S/i ( {~SCH3 ,S~N N NaO 26 Reagents and S s
condi tions: ( Bjf H2G, m crowave @ 200C,_ 20 \m‘).—@
N o o , N
— N
24 25

Reagents and conditions: (b) (i) Hz:Pd/C, MeOH; (ii) SOs3-pyridine, NH4OH.

EXAMPLE 9
{4-(S)-[2-Phenylmethanesulfonylamino-2-(2-thiophen-2-ylthiazol-4-yl)ethyllphenyl} sulfamic
acid (25)

Preparation of (S)- N-{2-(4-nitrophenyl)-1-[2-(thiophen-2-yl)thiazol-4-yl]ethyl}-1-
phenylmethanesulfonamide (24): To a suspension of 2-(4-nitrophenyl)-1-(2-thiophene2-



0SSOIl />CH3 S/~ 11> CH3 N O N NaO WO 2008/ 002570
PCT/ US2007/ 014823 89 26 27 Reagents and conditions:
w@ bjoses3 POCLl3; 50 C, 3 hrs. EXAWPLE 10 PCT/US2007/014823

(2- Met hyl t hi azol - 4-yl ) met hanesul fonyl chloride (27)

Preparation of sodium

(2-met hyl t hi azol - 4-yl ) net hanesul fonate (26):

4- Chl oronet hyl - 2- methylthiazole (250 ng, 1.69 mmol)

is dissolved in H2O (2 nL) and treated with sodi um

sulfite (224 ng, 1.78 nmmol ). The reaction mxture is

subj ected to microwave irradi88tion for 20 mnutes at

200C. The reaction mxture is diluted with H20O (30 nlL)

and washed with EtOAc (2 x 25 nlL). The aqueous Iayer
ylthiaZo$-4G0RESNhiNeEE, (380 aid, Or8D Anifbip CH,Clh€6 ddgiat 6AC is added

t el | lid SI+ 1
dusoprg@y]@?lsquvg%ﬁzp |IB]2W108 (r)nrlnol) fol%wed E heny met%anesulf{)n)% chloride (167

mg, 0. é@nﬂﬁ(ﬁlﬁ'ﬂ'ﬂﬂe@&ﬁin Al%&@&t‘ﬂ%@%g&%hpﬁﬁk&é 'f&eléfﬂ&)rs The mixture
dium (2- nethylthiazol - édgq met hanesul fonate (357
S

is dllutm:g W1ﬂ1 6bGhoiny washed sl @h fggbmddusbnne dried (Na>SO,s), filtered
and con%%r{ fndv% 06. (’g-lzf)sre?}ggn% iseg%{u%?‘% ﬁ?ﬂﬁ%gv&réﬂ%%QQ 'aPdPa 210 mg of the

reaction
desiredTpfddul‘:&sleSwBité: ssled at 50 C for 3hours, then allowed to
cool to roomtenperature. The solvent is renoved
under reduced pressure and the residue is re-dissolved

llﬂreg‘ﬁl%ﬁég of 48-(8¥-)2 -pl@é'iﬂflﬁléthﬂ@&hﬁﬂ dylfaﬁﬂhoSZ—t(Z -tiNaplk&ERB2 3Mtliazol-4-

brine. The organic |ayer _is

yDethyljnhenyld su! fanig actdn@S)s«o ekt {%’@:waéah?wlhg{g%@hﬁ‘a’}%ﬂ“f%b’]dth‘aml 4-
yl] em)ggqgﬁf%iﬂ%w%fesgﬁéﬁé}ﬁge tp‘&‘fd %SO a1 ki’r‘hﬁ% iQlifssolvéd MEMeOH (4 mL).

nt er nedi dt'es are obtal néd In
A catabyicfanoowem bf PAC (W% o/ 1sauld|ed eud tlermimtereds storet] wader adiydrogen

atmoséé:elgg L%rswﬁré%gg.ctltogem&%ne 18 ﬁftereg rt}tlrlgggh Q%E:él t)k' &%&JI’?ETM and the

solvent {semvk4 ana@trbmhdeblpazsahréwé Lt ydduigt fsadigvot kel in pyfidine (12 mL)
(t hi ophen-2-y])thiazol - et hyI phenyl sul f am.c,

and tregégdgwith |S|Q3@m;dy)e (197 mg1l. 2’9/161@1({ n cactiomis stirrpg aE fRom temperature

for S rﬁ‘zif%.\tes %ﬁg? V\é{ch a”‘% soﬂm%n?bf"ﬂzl)hOﬁ 1§9d<ﬂad1€l“r{e%1xah|e 1s]ﬂ’1$§ céncentrated

. The follow ng
and tharesuliong fesiding IS‘IQJTMM lsseret phmpbcnmombnﬁa%f&fd 0 060 g of the

desm:%n 6%#155%%\8%5&9@68 1 HM@%%@@MI%,%Eeﬁ%S ) %2—7.63 (m, 6.70-

7.28 (m, 11H), 4.75 (t,J = 7.2 Hz, 1H), 3.95-4.09 (m, 2H), 3.20 (dd, /= 13.5 and 7.8 Hz, 1H),
3.05 (dd, J=13.5 and 7.8 Hz, 1H). 1013770

Intermediates for use in Step (a) of Scheme IX can be conveniently prepared by the

procedure outlined herein below in Scheme X and described in Example 10.

Scheme X

S
CI\/[N/>_CH3 \V/\/E />_ CH,
Nao”~

26
Reagents and conditions: (a) Na;SO3, H,O; microwave @ 200°C, 20 min.

S
0.0
Na0”~ N o’




po O~\N/ HMUPO HOH --o0
{4-(S)-[2-Phenyl net hanesul f onyl am no- 2- ( 2- et hyl t hi azol
wo Zeoplodsrdyl | phenyl }-sulfamic acid: 'H NVR (BODUMAAT/014823
MeOHd4) 8 7.27-7.32 (m 3H), 7.16-7.20 (m 3H),
7.05-7.6 (m 2H), 6.96 (d, J= 8.4 Hz, 2H), 4.70 (t,
J=9.0 Hz, 1H), 3.91-4.02 (m 2H), 2.95-3.18 (m 4H),
1.41 (t, J= 7.5 Hz, 3H. S p O\ N HO\WS~-NHN POH
O Dr OCH3
{4-(S)-[2-(3-Met hoxyphenyl)rret hanesul f onyl am no-2-(2-e
t hyl t hi azol -4- yl)ethyl]pheny% sul fam ¢ acid: 'H NWVR
(300 MHz, MeOHd4) S 7.20 (t, J= 8.1 Hz. 1H), 6.94-
7.08 (m4H), 6.88-6.94 (m 3H), 6.75-6.80 (m 1H),
4.67 (t, J= 7.26Hz, 1H) 3 90 4.0 (m22H), 3.76 (s,
3H), 2.95-3.16 J= 3H). JN>
v A Pkt ?ndmndmoee)z@) P%)Eicg{ Fg C S his.
1- (2- Et hyl t hi azol - 4-yl ) - 2- (4-sul f oam nophenyl ) et hyl sul
fanmoyl | met hyl } -benzoic acid nethyl ester "H NMR
(300l\/Hz McOH-d4) 8 7. 9BEXAMELE , 7.27-7.30 (m

272 i, Z%Jvkt%;ﬂ? 4 'ﬁzth%aé%g“éﬁ%f%{gﬂd%%ﬁ o

2.80-3.50 (m 4H), 1.38-1.44 (m 3H). WD 2008/ 002570

P re/pgr% 191(1) Z)/f9&(%%1%3(2-r%%thlyltﬁiazol—4—yl)methanesulfonate (26): 4-Chloromethyl-2-
methylthiazole (250 mg, 1.69 mmol) is dissolved in H,O (2 mL) and treated with sodium sulfite
(224 mg, 1.78 mmol). The reaction mixture is subjected to microwave irradiation for 20 minutes
at 200°C. The reaction mixture is diluted with H>O (30 mL) and washed with EtOAc (2 x 25
mL). The aqueous layer is concentrated to afford 0.368g of the desired product as a yellow

solid. LC/MS ESI+ 194 (M+1, free acid).

Preparation of (2-methylthiazol-4-yl)methanesulfonyl chloride (27): Sodium (2-
methylthiazol-4-yl)methanesulfonate (357 mg, 1.66 mmol) is dissolved in phosphorous
oxychloride (6 mL) and is treated with phosphorous pentachloride (345 mg, 1.66 mmol). The
reaction mixture is stirred at 50 °C for 3hours, then allowed to cool to room temperature. The
solvent is removed under reduced pressure and the residue is re-dissolved in CH,Cl; (40 mL)
and is washed with sat. NaHCO; and brine. The organic layer is dried over MgSQy, filtered, and
the solvent removed in vacuo to afford 0.095 g of the desired product as a brown oil. LC/MS
ESI+ 211 (M+1). Intermediates are obtained in sufficient purity to be carried forward according

to Scheme IX without the need for further purification.

4- {(S)-2-[(2-methylthiazol-4-yl)methylsulfonamido]-2-[2-(thiophen-2-yl)thiazol-4-
yllethyl}phenylsulfamic acid: 'H (CD;OD): 5 7.71-7.66 (m, 2H), 7.27-7.10 (m, 7H), 4.87 (t, 1H,
J=7.3 Hz), 4.30-4.16 (q, 2H, J=13.2 Hz), 3.34-3.13 (m, 2H), 2.70 (s, 3H).

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

IV of the present disclosure.



\ NHo,,SNHN, I~ }i ON 11 ~ N
(S)-4-[2-(2-Ethylthiazol-4-yl)-2-(1-nmethyl-IHimdazol

WO ZeosibXsemam do) et hyl ] phenyl sul fam ¢ aci d: | HPEIVBS1080D014823
MHz, MeOHd4) 6 7.54 (s, 1H, 7.20 (s, 1H), 7.09 (s,
1H), 6.92-7.00 (m 4H), 4.62 (t, J= 5.4 Hz, 1H), 3.70
(s, 3H), 2.98-3.14 (m3H), 2.79 (dd, J= 9.3 and 15.0
Hz, IH, 1.39 (g, J= 7.5 Hz, 3H. s s I \' I O/OIl N
HN,,P HO-S, O CF3 4-
{(S)-2-[2-(Thi ophen-2-yl)thiazol-4-y
or oet hyl sul f onami do) et hyl } p#8ny! sul
(CD3OD): 5 7.62-7.56 (m 2H), 7.22 (
(m 5H), 4.84 (t, 1 H, J=76Hz) 3. 3.62 (m 2H),
3.32-3.03 (m 2H. s s | / \ S%__I\OO HN.// HO FI
O {4-(S)-[2-(Phenyl et i No) - 2- (2t hi
ophen-2-ylthi azol - r%‘S’Qe ] .mphenyl } sul fam ¢ aci d:
IH NVR (300 MHz, I\/Ie 5 7.56-{ro62 (m 2H),
704719(m 9H), 694697(m 2 .78 (t, J=17.8

3.22-3.30 (m 2H)), 3.11 J= 13.5 and

Hz,

P@;ﬂggd&g}%ﬁ%%%esuﬁon)‘lgﬂnnow (2-¢ y?tgga%lo 2Bet%yl]phenyl}-sulfamxc
acid: 'H NMR (300 MHz, MeOH-d4) & 7.27—7.32 (m, 3H), 7.16-7.20 (m, 3H), 7.05-7.6 (m,
2H), 6.96 (d, J = 8.4 Hz, 2H), 4.70 (t, /= 9.0 Hz, 1H), 3.91-4.02 (m, 2H), 2.95-3.18 (m, 4H),
1.41 (t, /="17.5 Hz, 3H).

1]1-2-(2,2,2-triflu
fam c aC|d "H
s

4-
su
2 1H) , 7.16-7.06

OCH;

{4-(S)-[2-(3-Methoxyphenyl)methanesulfonylamino-2-(2-ethylthiazol-4-
yl)ethyl]phenyl}sulfamic acid: 'H NMR (300 MHz, MeOH-d4) 6 7.20 (t, J= 8.1 Hz. 1H), 6.94-
7.08 (m,4H), 6.88-6.94 (m, 3H), 6.75-6.80 (m, 1H), 4.67 (t,J = 7.2 Hz, 1H), 3.90-4.0 (m, 2H),
3.76 (s, 3H), 2.95-3.16 (m, 4H), 1.40 (t, J= 7.5 HZ, 3H).

5
I N/>—\
0
N
HOC}S//\N NS ?

(:5)-4-{[1-(2-Ethylthiazol-4-yl)-2-(4-sulfoaminophenyl)ethylsulfamoyl Jmethyl } -benzoic
acid methyl ester: '"H NMR (300 MHz, MeOH-dy4) 6 7.90-7.94— (m, 2H), 7.27-7.30 (m, 2H),
7.06-7.11 (m, 3H), 6.97-7.00 (m, 2H), 4.71 (t, /= 7.2 Hz, 1H), 3.95-4.08 (4, 2H), 3.92 (s, 3H),
2.80-3.50 (m, 4H), 1.38-1.44 (m, 3H).



92 s N g~~o0 HOs.NHN, HOFi o
{4-(S)-[3-(Phenyl propanesul f onyl am no) - 2- ( 2t hi ophen- 2-
wQ kaokioeesod - 4-yl ) et hyl ] - phenyl }sul fam ¢ aci d: PEI/NRIR07/014823
(300 MHz, MeOHd4) 6 7.56-7.62 (m 2H), 6.99-7.17 (m
10H), 4.72 (t, J =7.8 Hz, 1 H, 3.21 (dd, J = 13.5
and 7.2 Hz, 1 H, 3.02 (dd, J = 13.5 and 7.2 Hz, 1 H),
2.39-2.64 (m 4H), 1.65-1.86 (m 2H). s s pp \ Nllp
HO | / HN, P/ OI~N(S)-
{4-[2-(4-Met hyl -3, 4-di hydr o- 2H benzo[
1, 4] oxazi ne- 7- sul f onyl ami no) 92- (2-t hi ophen-
2-yl thiazol -4-yl)ethyl]phenyl}sulfamc acid: 'H NWR
(300 MHz, MeOHd4) 6 7.53 (d, J=5.1 Hz, 1H) 7 48 (d,
J=5.1 Hz, 1H), 713710(m1H) ) 84Hz

2H), 6.93-6.88 (m 3H)0
] ,?J 75Hz 1H)

6.54 (d, J= 8.1 Hz, @S// ,

4.20-4.08 (m 2H), BIH360 (mi%H), 2.69 (s, 3H). s
s \~i0O\ NH'S-NUN, /P- O Y -
{(S)-2-(4-acetam dophenyl sul f onam -2-[2-(thiophen-2
-yl )thiazol -4- yl]ethyl}phenyl sul fam\c acid: 'H

7&5&%1% ﬁthgrltﬁlziziz_})é% 7)(2“9 ﬁi&hgyﬁfﬁﬁn%}a%& éﬂﬁlfc%dd}mdﬂethyl]-
phenyl3aifaBicHE)d: tH 2BMRB. (800 Mikiz, zwyondaﬁ 7( §4 (S M, 7\30 (s, 1H), 7.09 (s, 1H),

6.92-7.20%0(8 4%51%2Fzg/ U§%~OIQZ7 /1%4§?7% (s,gﬁ-l), 2.98-3.14 (m,3H), 2.79 (dd, J= 9.3 and

15.0 Hz, 1H), 1.39 (q, J = 7.5 Hz, 3H).

o 0
N4
Pl NP

HO H =q
N4
4-{(S)-2-[2-(Thiophen-2-yl)thiazol-4-y1]-2-(2,2,2-trifluoroethylsulfonamido)-
ethyl}phenylsulfamic acid: 'H (CD;0D): 6 7.62-7.56 (m, 2H), 7.22 (s, 1H), 7.16-7.06 (m, SH),

4.84 (t, 1H, /=7.6 Hz), 3.71-3.62 (m, 2H), 3.32-3.03 (m, 2H).

\Y4 0
HO/\S\H HN_ /\

{4-(S)-[2-(Phenylethanesulfonylamino)-2-(2thiophen-2-ylthiazol-4-yl)ethyl]-
phenyl}sulfamic acid: '"H NMR (300 MHz, MeOH-dy) § 7.56—7.62 (m, 2H),
7.04—7.19(m, 9H), 6.94-6.97 (m, 2H), 4.78 (t, J = 7.8 Hz, 1H), 3.22-3.30 (m, 2H)), 3.11 (dd, /=
13.5 and 7.8 Hz, 1H), 2.78-2.87 (m, 4H).



The first aspect of Category V of the present
di scl osure relates to conpounds having the fornula: s
wazo8/082870 N O 'jO HO S ~N H N R H wherein RCT/BESH07/014823
substituted or unsubstituted heteroaryl and R4 is
Cl1-C6 linear, branched, or cyclic alkyl as further
descri bed herein belowin Table I X. TABLE I X No. RR
426 - CH3 4- (net hoxycarbonyl)thiazol -5-yl 427 -CH3
4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ]t hi azol -5-yl 428
-CH3 5-[
1lN-(2-nethoxy-2-oxoethy|)-1:$1indol-3-yl]oxazol-2-yi
429 - CH3 5-(2-net hoxyphenyl ) oxazol -2-yl 430 -CH3
5-[(S)-1-(tert-butoxycarbonyl)-2-phenyl et hyl ] oxazol - 2-

yl 431 -CH3 5-[4- (nethylcarboxy ﬁbﬂﬂ§1j0X320|'2'y|
432 -CH3 5-(3- nethoxxg%n Otn 2- 433 - CH3
5- (4- phenyl ) oxazol AE!B .c

5- ( 2- et hoxypheny|)€*f’m anl 2-yl 85 - CHB
5- ( 3- net hoxyphenyl )t hi azol -2-yl 336 - CH3
5-(4-fluorophenyl)thiazol-2-yl 4 .

5-(2, 4-di fl uorophenyl )t hi azol - 2 yI

xyhenzyl )t hi azol - 2-y
4{{ gﬂﬂﬁf@’g‘@ Hrapmaumoazlanmzo)yz (Zthmhereﬂexlthlazol ~4-yDethyl]-

|
phenifeteigienR RN ChoRals Rk 4 7 RS, a0, 69917 . 1wy
4.72 (t4,1[=@8 it BBky3-21 (ddod=h13.5 ead ﬁa?nﬁy,l 1Hh Ba2aldd 57 yl13454e31d 7.2 Hz, 1H),

zSng%{&%ﬁﬁhth%leégg b%?hyl) 1- Hi ndol - 3- yI]oxazoI 2-yl

444 - CH2CH3 5- ( 2- net hoxyphenyl ) oxazol - 2-yl

RV

~S~

HO

(5)-{4-[2-(4-Methyl-3,4-dihydro-2H-benzo[ 1,4] oxazine-7-sulfonylamino)-2-(2-thiophen-
2-ylthiazol-4-yl)ethyl}phenyl } sulfamic acid: 'H NMR (300 MHz, MeOH-d4) § 7.53 (d, J= 5.1
Hz, 1H) 7.48 (d, J=5.1 Hz, 1H), 7.13-7.10 (m, 1H), 7.04 (d, J = 8.4 Hz, 2H), 6.93-6.88 (m, 3H),
6.75 (d,J = 8.1 Hz, 1H), 6.54 (d, J= 8.1 Hz, 1H), 4.61 (t, T= 7.5 Hz, 1H), 4.20-4.08 (m, 2H),
3.14-3.00 (m, 4H), 2.69 (s, 3H).

QP
S HN. S
HO” TN “S=o
oYNH
CH;

4-{ (S)—2-(4-acetamidophenylsulfonamido)—2-[2-(thiophen-2-yl)thiazol-4-
yllethyl} phenylsulfamic acid: 'H (CDs;OD): 8 7.67-7.52 (m, 6H), 7.24-7.23 (m, 1H), 7.12-7.09
(m, 3H), 7.02-6.99 (m, 2H), 4.70 (t, 1H, J=7.3 Hz), 3.25-3.00 (m, 2H), 2.24 (s, 3H).



WO 2008/ 002570 PCT/ US2007/ 014823 94 445 - CH2CH3
5-1(S)-1 -(tert-butoxycarbonyl)-2-phenyl ethyl]

WO@x@s002520 yl 446 - CH2CH3 PCT/US2007/014823

formul&

5-[ 4- (et hyl car boxy) phenyl ] oxazol - 2-yl 447 - CH2CH3
5- ( 3- net hoxybenzyl ) oxazol - 2-yl 448 - CH2CH3

5- (4- phenyl ) oxazol -2-yl 449 -CH2CH3

5- (2- met hoxyphenyl )t hi azol -2-yl 450 - CH2CH3

5- ( 3- net hoxyphenyl )t hi azol -2-yl 451 - CH2CH3

5- (4-fluorophenyl)thiazol-2-yl 452 -CH2CH3

5- (2, 4-di fl uor ophenyl ) thi azol932-yl 453 - CH2CH3

5- ( 3- net hoxypenzyl )t hi azol -2-yl 454 - CH2CH3

4- ( 3- met hoxyphenyl )t hi azol -2-yl 455 - CH2CH3
4Thdﬁfsit aspeopbECytey oy \apbithePrydent dis6losyrelrelptes py bompounds having the
(met hoxycar bonyl )t hi azol -5-yl 457 cycl opr opyl

[ (2- met hoxy- 2- oxoet hyl ) car banoyl ] t hi azol -5-yl 458

cycl opropyl 5-] S
1- N- ( 2- net hoxy- 2- oxoet hyl ) - 1- H-i nd I-}hykﬂoxazol-z-yl~
) ' oXazol - 2-yl 460

459 cycl opropyl 5-( -q$t c

cycl opropyl 5-[(S)-1DN# toxvcarbonyl) 2- phenyl
ethyl] oxazol - 2- yHO"A68 Ccyef opHEPYR!

5-[ 4- (et hyl car boxy) ph nyl]oxazol 2-yl 462

| . 3 th I
whereB-Ej/lgl %Eﬁt %%{lmg 9. Lgﬁlélh {%tgg Ef%fgafyﬁ%zn% lﬁ 6123663/ ?lsn ar br|anched or cyclic
alkyl a%-ﬂx&hélﬁleb@*beﬂhféﬁéihbhmvﬁifﬂl‘abic yX. 465 cycl opr opyl

5- (3- met hoxyphenyl )t hi azol -2-yl 466 cycl opropyl
5- (4-fl uorophenyl)thiazol-2-yl 467 cycl opropyl
5-(2, 4-di fl uorophenyl)thi agogr 1%l 468 cycl opropyl

5-(3-net hoxybenzyl)thiazol -2-yl 469 rvrlnnrnnvl
No.4- 3 netRﬁxyphewylﬁthiazol 2-yl 470Rcyclopropyl
36,1 11 1o Paepoc] i Cat equt O S B BSRBR g A
427supstitutggd or |uns Ub-'f@%ﬁ)@ﬂ@ﬁiylj%ﬁkﬂ{yi)@awamw]tmﬁﬂﬂ 3‘:@1
caph be prepared{by the procedure outlined_in Schene
428anfl desc¢Hbed herSelhNH@mathory2xannstiyDi 1-H-indol- S oxazo1 271
429 -CH; 5-(2-methoxyphenyl)oxazol-2-yl
430 —CH3 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]oxazol-2-yl
431 —CH; 5-[4-(methylcarboxy)phenyl]oxazol-2-yl
432 —CH3; 5-(3-methoxybenzyl)oxazol-2-yl
433 —CH3 5-(4-phenyl)oxazol-2-yl
434 —CHj3 5-(2-methoxyphenyl)thiazol-2-yl
435 —CH3 5-(3-methoxyphenyl)thiazol-2-yl
436 -CH; 5-(4-fluorophenyl)thiazol-2-yl
437 —CHj3 5-(2,4-difluorophenyl)thiazol-2-yl
438 ~CH; 5-(3-methoxybenzyl)thiazol-2-yl
439 —CHj3 4-(3-methoxyphenyl)thiazol-2-yl
440 —CH; 4-(4-fluorophenyl)thiazol-2-yl
441 —CH,CHj; | 4—(methoxyéarbonyl)thi azol-5-yl
442 —CH,CH; 4-[(2-methoxy-2-oxoethyl}carbamoyl]thiazol-5-yl
443 —CH>CH3; 5-{1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-ylJoxazol-2-yl
444 —CH,CH; 5-(2-methoxyphenyl)oxazol-2-yl




NH2 S

WD 2008/ 002570 PCT/ US2007/ 014823 95 Schenme XI 0 Br S
[ HN~O + N 02N NH2 HBr

O 02N ~CH3 H3C CH3 7

wQosReagent s and conditions: (a) CH3CN, refl ur¢T/B&2007/014823

02N NH2 O/ NCS zN 28 29 Reagents and conditions:
(b) thiophosgene,
N COZCH3 HN NCS + 02N S 02N NC Ji (r)f H3CoeC 29
30 Reagents and conditions: (c) K&Bu, THF;, rt, 2hr.
s~ N 02N S HOB HNS ):NH XN

CaCC3, CCl4, H20; rt, 18 hr. S s N

94
445 —CH;CH;3 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]Joxazol-2-yl
446 —CH,CH; 5-[4-(methylcarboxy)phenyl]oxazol-2-yl
447 —CH,CH; 5-(3-methoxybenzyl)oxazol-2-yl
448 —~CH,CH; 5-(4-phenyl)oxazol-2-yl
449 —CH,CH; 5-(2-methoxyphenyl)thiazol-2-yl
450 —CH,CH3; 5-(3-methoxyphenyl)thiazol-2-yl
451 —CH,CH3 5-(4-fluorophenyl)thiazol-2-yl
452 —CH,CH,; 5-(2,4-difluorophenyl)thiazol-2-yl
453 -—CH.ZCHg, 5-(3-methoxybenzyl)thiazol-2-yl
454 —CH2CHj; 4-(3-methoxyphenyl)thiazol-2-yl
455 —CH;CHj3; 4-(4-fluorophenyl)thiazol-2-yl
456 cyclopropyl 4-(methoxycarbonyl)thiazol-5-yl
457 cyclopropyl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
458 cyclopropyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yl]Joxazol-2-yl
459 cyclopropyl 5-(2-methoxyphenyl)oxazol-2-yl
460 cyclopropyl 5-[(S)-1-(zert-butoxycarbonyl)-2-phenylethyl]oxazol-2-yl
461 cyclopropyl 5-[4-(methylcarboxy)phenyljoxazol-2-yl
462 cyclopropyl 5-(3-methoxybenzyl)oxazol-2-yl
463 cyclopropyl 5-(4-phenyl)oxazol-2-yl
464 cyclopropyl 5-(2-methoxyphenyl)thiazol-2-yl
465 cyclopropy! 5-(3-methoxyphenyl)thiazol-2-yl
466 cyclopropyl 5-(4-fluorophenyl)thiazol-2-yl
467 cyclopropyl 5-(2,4-difluorophenyl)thiazol-2-yl
468 cyclopropyl 5-(3-methoxybenzyl)thiazol-2-yl
469 cyclopropyl 4-(3-methoxyphenyl)thiazol-2-yl
- 470 cyclopropyl 4-(4-fluorophenyl)thiazol-2-yl

Compounds according to the first aspect of Category V whic}i comprise a substituted or
unsubstituted thiazol-4-yl unit for R' can be prepared by the procedure outlined in Scheme XI

and described herein below in Example 11.



H3CO2C H3CRC > 30 31 Reagents and conditions: (d)
(i) SnCl2-2H20, EtOH;, reflux, 4 hours (ii)

wE2B8pyasTdi ne, NHAOH WD 2008/ 002570 PCT/ US2000¢ DUEBAB014823
96 EXAMPLE 11 (5)-4-(2-(2-Phenylthi
azol -4-yl)2-(4-(met hoxycarb onyl)thi azol e-5-yl
am no) et hyl ) phenyl sul famc acid (31) Preparation of
(5)-2-(4-nitrophenyl)-1-(2-phenylthiazol-4-yl)ethanam
ne hydrobrom de salt (28): A m xture of
(S)-tert-butyl
4- brono- 1 - (4-ni trophenyl ) - 3- &obut an- 2-yl car bamate, 7,
(1.62 g, 4.17 mmol) and thi obenzanm de (0.63 g, 4.60
mol) in CH3CN (5 nL) is refluxed for 24 hours. The
reaction mxture is cooled to roomtenperature and
diethyl ether (50 nL) is Sgagded o the solution. The
precipitate which forms i ted by filtration.
The solid is@ried wunder vacuumto afford 1.2 g (67 %

yi e derr ed spr odect . LC/ M5 ESI+ 326 ( S,

Pr ¢ tio l\g
70C ophenyl ) et hyl) fienyt’'t hitazo

Fr% (29): To é s NH, « HBr

(S)-2-(4-nit ™(2- phenyl t hPA% ol ~Z- y| ) et hanani
ne hydrobrom}pl alt, 29 (726 nmg, 1.79 mmol) and

CaCO8 (716 ng, " 7. 16 nmmol) in HO (2 nlL) is added CCl4
(3 m) fdllowed by thi ophosgene (0.28 nm., 3. 588mm|).

our st hen di94BPRE °0F Eon Bt P Tasit BRSALAT oy or 5

are separated and the aqueous layer extracted with

CH2C12. The conbiped ocrganic layers are washed with '
brine, dried (Na2SQ @ concentrated in vacyo {0
resi due Leh | furi N_edl over silica (RI/

af f or o} (73 % of the desired uct as a
y(al?;l, wgol | d.NE:H NVR (300 MHz, C%;:%I 8. 15NCH, J=
8.7 Hz, 2H), 7.97-7.99 (m 2H) 43750(m 3H),
7.34 (d, J—&?Hz 2H) 715(d J = 0. 926z, I H),
540595m H) , = 13.8 and 6.0

, e%’m(wd @ndltmss(ba#aoshm% CaQp SRt .Hyﬁ) &k 18 fr
(S) met hyl 5-]
1- (2- phenyl t hi azol -4-yl)-2-(4-nitrophenyl) -
et hyl am no] t hi@zol e=4=car boxylate (30): To a
i M- tert-butoxide (89D,

met hyl 1 sog pace .
mml) foILo%gﬁg - @

S
N -phenk} - 4- (1-i sot hivegyanat o- 2- (O4Nn|trophenyD[ Py
| )thiazole, 29, (250 ng, 0.68 mml). The reacti N
mxture is stirred at roomtenperature for 2H%rs
then pouregginto sat. NaHCO3. The mxture is 390
extracted with EtCAc (3x 25 nlL) and the conbi ned
organi ¢ | ayeferggpes apd sapditigns:{c) htRe B, dr3hed
(Na2SO4) and concentrated in vacuo. The crude residue
is purified over silicato

O/YE%@ O/YE@

H3C02C H3C02C
30 31
Reagents and conditions: (d) (i) SnCl;-2H,0, EtOH; reflux, 4 hours (ii) SO3-pyridine, NH;OH.




afford 323 ng (- 100% yield) of the desired product as
a slightly yellow solid. "H NVR (300 WD 2008/ 002570
wERONBNBA00D7/ 014823 97 MHz, CDC1l3) 8 8. 09- 8. 13r¢TyUSDbl/014823
7.95-7 98 (m 3H), 7.84 (d, J= 1.2 Hz, 1H), 7.44-7.50
(m 3H), 7.28-7.31(m 2H), 7.96 (d, J= 0.6 Hz, 1H),
4.71-4.78(m 1H), 3.92 (s, 3H), 3.60 (dd, J= 13.8 and
6.0 Hz, | H), 3.45 (dd, J = 13.8 and 6.0 Hz, | H).
Preparation of
(S)-4-(2-(2-phenylthiazol -4-yl)2-(4-(methoxycarbonyl)t
hi azol e-5- yl ami no) et hyl ) phef¢l sul fam ¢ acid (31):
(S)-methyl 5-[1-(2-phenylthiazol-4-yl)-2-(4-
ni trophenyl ) -et hyl am no] t hi azol e- 4- car boxyl ate, 30,
(323 ng, 0.68 mml) and tin (I1) chloride (612 ny,
2.72 mol) are dissolved_in EtOHd and the solution is
brought to reflux. The sBAOMELEL ! enpved in vacuo
(.S')-4-("E’1€2 Phényi@dsbi- %ZL@SQHQ&EO F&a@oﬁﬂ@hﬁ'&@lé Hir6)ethy)phenylsulfamic
uratéd sol uti'on I s” added ang he
solution is sti rred 1 hour acidk&l)or gani c | ayer is
separated and the aqueous |ayer extracted twice with
Et OAc. The conbi ned organic |ayers are dried (Na2SO4),
fﬂ’ﬂebﬁﬁﬁdn N chitiopatBd)-1 QZ@)hEﬁﬂt}dhmlmj/ly‘éihir&mlne hydrobromide
solvedlnﬁyrldlne(lo and treated wth

salt (285)03'\ FYxREP AE(P¥E0- ! Ovemarinfnitranfienyldzlepr fptgng2-ylcarbamate, 7,

(1.62 gsw 1r7rﬁ9ho@} aﬂmmbteﬁﬂamd@w 68 C%f @.raoSm%ayIne@Ha@Nt(grmmsqbﬂuxed for
7% sol ution of NHAOH i's added. The m xture is then
24 hOUC@ncTéiﬁtrﬁai-‘{t@d naipthre pecooleskig ropmgempsiatire and dpsthylfethey (B mL) is

added E{)et\ﬁ% g.ltl%;la'i’g §{éc§%£ e %ﬁ]%%nn%sulﬁ]%ég?{tgd EP! ﬁlﬂktg)élo 0 k}rjgohd is dried

under &&ﬂulrrd%)afﬁ)rd 1%7g &% field) 3fHhe désidd@t pro8idct. LAYMSHESI+B2DAM+1).
(s, 1H), 7.03-7.13(m 4H), 4.74 (t, J= 6.6 Hz, 1H),
3.88 (s, 3H), 3.28-3.42 (m 2H). Conpounds accordi ng

tPrechiatibh 6?tsya:ﬁPlefsbﬂﬂa‘)cﬁﬁéﬁgzlwnﬁ’ro\flﬂbﬁﬁ)éﬁgrmalp%%nﬁthxazole (29): To

substituted or "unsubstituted thiaz
a solutmpﬂc(é')-@r(épatrenhwl)t h&-ph@bé@mzel—éml]etha@dmmﬁ lsciﬁ@bfemlde salt, 29,

(726 "ﬁﬁ{l érlrgqng%' gf be pg e‘g gé eg{.‘élrgcor a@ﬁb ??16?2‘&? Hded Cﬂ" (3 mL)
followetm Hy Enapl]iﬂ@eﬂe @QSSuﬁsBISISUtm@ CEiel repetipan etigad biatohimoiemperature for
18 hou§ﬂ‘§ (qued \&f‘% CH-;] CR]E%(P 'fl?e E%;rgllq% %:@qglgal %&N‘rgd%ﬂ afjueous layer
extract%a with CH,Cl,. The combined organic layers are washed with brine, dried (Na,SO;) and
concentrated in vacuo to a residue which is purified over silica (CH,Cl,) to afford 480 mg (73
%) of the desired I:Qroduct as a yellow solid. 'H NMR (300 MHz, CDCI3) & 8.15 (d, J = 8.7 Hz,
2H), 7.97-7.99 (m, 2H), 7.43-7.50 (m, 3H), 7.34 (d, /= 8.7 Hz, 2H), 7.15 (d, /= 0.9 Hz, 1H),
5.40-5.95 (m, 1H), 3.60 (dd, J= 13.8 and 6.0 Hz, 1H), 3.46 (dd, J= 13.8 and 6.0 Hz).

Preparation of (S)-methyl 5-[1-(2-phenylthiazol-4-yl)-2-(4-nitrophenyl)-
ethylamino]thiazole-4-carboxylate (30): To a suspension of potassium fert-butoxide (89 mg,
0.75 mmol) in THF (3 mL) is added methyl isocyanoacetate (65 pL, 0.68 mmol) followed by
(.S')-Z-phenyl-4—(‘1 —isothiocyanato—2-(4—nitfopheny1)ethyl)thiazole, 20, (250 mg, 0.68 mmol). The
reaction mixture is stirred at room temperature for 2 hours then poured into sat. NaHCO;. The
mixture is extracted with EtOAc (3x 25 mL) and the combined organic layers are washed with

brine and dried (NazSO4) and concentrated iz vacuo. The crude residue is purified over silica to

afford 323 mg (~ 100% yield) of the desired product as a slightly yellow solid. 'H NMR (300



WO 2008/ 002570 PCT/ US2007/014823 98 Reagents and
condi tions: (a) thiophosgene, CaCO3, CCl4/H2O rt, 18
wmees®e2s70 S\ N HN [1~J HNI N Br O 2N S NHZ BCT/US200M014823

QZN S H3CO H3CO 33 34 Reagents and conditions: (b) N
++ \' N O~ 0 ZNHN S 3r. HOB S NFHN S 11 / H 11 H3CO
H3CO 34 35 Reagents and conditions: (c) (i) H2:Pd/C,
MeOH;, (ii) SO3-pyridine, NHAOH EXAMPLE 12 4-
{(S)-2-(2-Cycl opropyl thiazol -4-yl)-2-[4-(3-nmet hoxyphen
yl')thiazol -2- yl am no] et hyl ) phenyl sul fam c acid (35)
Preparation of 97
(S)-1-(1-(2-cycl opropyl thiazol-4-yl)-2-(4-nitrophenyl)
ethyl)-thiourea (33): To a solution of

MHz, CBG1I) & 80958:133(11192131} t795%Z OB (v, $H)- 284 (Id =t i @pifie,iyH)) @1h-7.50 (m,

e, 72T AR A o MU P 2AT 45558 S Paacel o e -
138a&c?—50)m 129, 814k (48, A4d8S 4ddl OO PRS YENE (1 59 13.1

The reaction is stirred at roomtenperature for
18 hours then diluted with CH2Cl2 and water. The

AR B AL N PO oy it
ylamir@l)&fi)ﬂé)pheﬁhbulfamﬁn aed| (br)g &8)-methey §¥[$ (Arphengliiezblvi-yl-2-(4-
nltrophenyB ¢thy ammo]thlazolc-4-carboxylate 30, (323 mg, 0.68 mmol) and tin (II) chloride
(612 mg, 2.72 mmol) are dissolved in EtOH and the solution is brought to reflux. The solvent is
removed in vacuo and the resulting residue is dissolved in EtOAc. A saturated solution of
NaHCO; is added and the solution is stirred 1 hour. The organic layer is separated and the
aqueous layer extracted twice with EtOAc. The combined organic layers are dried (Na;SOj),
filtered and concentrated to a residue which is dissolved in pyridine (10 mL) and treated with
SO;-pyridine (130 mg, 0.82 mmol). The reaction is stirred at room temperature for 5 minutes
after which a 7% solution of NH4OH is added. The mixture is then concentirated and the
resulting residue is purified by reverse phase chromatography to afford 0.071g of the desired
product as the ammonium salt "H NMR (300 MHz, MeOH-d4) § 7.97-8.00 (m, 3H), 7.48-7.52
(m, 3H), 7.22 (s, 1H), 7.03-7.13 (m, 4H), 4.74 (t, J= 6.6 Hz, 1H), 3.88 (s, 3H), 3.28-3.42 (m, -
2H).

Compounds according to the first aspect of Category V which comprise a substituted or
unsubstituted thiazol-2-yl unit for R! can be prepared by the procedure outlined in Scheme XII
and described herein below in Example 12. Intermediate 32 can be prepared according to
Scheme II and Example 2 by substituting cyclopropane-carbothioic acid amide for thiophene-2-

carbothioic acid amide.

Scheme XII

O,N : O,N \"/

32 33



(Na2SO4) and concentrated in vacuo to a residue which

IS subsequently treated with ammonia (0.5Min
wazesgosrane, 120 nli) which is purified over sPCT/US200D014823

afford 2.90 g of the desired product as a red-brown

solid. LC/Ms ESI- 347 (M1). Preparation of

(S)-4-(3-nmet hoxybenzyl)-N-(I-(2-cycl opropylthiazol-4-y

| )-2-(4- nitrophenyl)ethyl)thiazol-2-am ne (34):

(5)-1-(1-(2-Cycl opropyl thiazol-4-yl)-2-(4- '

nitrophenyl)ethyl)-thiourea, 32, (350 ng, 1.00 mmol)

and 2-brono-3' - net hoxy- acet ofBenone (253 ny, 1.10

nmol ) are conmbined in 3 nL CH3CN and heated to refl ux

for 24 hours. The mxture is concentrated and

chr o Rehgetapiecbrtditiafsf ) dhiopHakBene &faCGre QeHGHYOL rtaks br.

yellow solid. LC/MS ESI+ 479 (M+l). Preparation of

4-{(S)-2-(2-cycl opropylthiazol -4-yl)-2-[4-(3-nethoxyph

enyl )-thiazol -2- yl am no] et hyl } phenyl sul fam ¢ aci d:

(35):

(S)-4-(3-netl l) - N-(I-(2 cycl opr opy

4-yl) e Mchi azol - 2-a AN
(0. s di¥sol ved 7" mL MeCH. OAY” catal ytic
anmg ¢ 0% W w) i s~~agddedand the m xture i
ONirred undeﬁ]/a hydr ogen sphere for 18 hours. Th

reaction mxture is fildee hrough a bed of CELITE
and the solvent is renpved under reduced pressure.

The crude product is dissolved in 5 nL pyridine %ng
treated with S03-pyridine (114 ng). The reaction P's
stirred @3 roomtenperature for 5 minutes after4which
10 mL of a 7% sol ution of N &)d The m xture
i s then concentrat edtSaEES c‘?nélétlﬂrisl 3 residue is
purified by reverse-phase chronmat ography to afford
0.033 g of the desi red product as the anmmoni um salt
'H(CDBCD) 6 7 (m 3H), 7.10-6.97 (m 5

6. 84- 6. (t, I H J=6.9 . 8
(af 2H, J:7.1 Hz), 2. qa, =4 6 Hz),

. ( mpN s 1.04-0.99 ( ol IP@Wa;LgB
aeNnon- | | m'ti%?’e anpl &5 o "coMSoundls enconpassdd
within the first~faspect of Category V. WO 2008/ 70
PCT/ US2007/ 014823 Y100 5 OO/O HO-SHN S O N H3CO H

H,CO H,;CO
34 35
Reagents and conditions: (c) (i) H2:Pd/C, MeOH,; (ii) SOs-pyridine, NH4OH.

EXAMPLE 12
4- {(S)-2-(2-Cyclopropylthiazol-4-yl)-2-[4-(3-methoxyphenyl)thiazol-2-
ylamino]ethyl} phenylsulfamic acid (35)

Preparation of (S)-1-(1-(2-cyclopropylthiazol-4-yl)-2-(4-nitrophenyl)ethyl)-thiourea (33):
To a solution of (S)-1-(2-cyclopropylthiazol-4-yl)-2-(4-nitrophenyl)ethan-amine hydrobromide
hydrobromide salt, 32, (4.04 g, 10.9 mmol) and CaCO; (2.18 g, 21.8 mmol) in CCls/water (25
mL/20 mL) is added thiophosgene (1.5 g, 13.1 mmol). The reaction is stirred at room
temperature for 18 hours then diluted with CH,Cl; and water. The layers are separated and the



(,5)-4-(2-(4-((2- Mt hoxy-2-o0xo et hyl)carbanoyl)thiazol
e-5-yl am no) 2- (2- et hyl t hi azol e- 4-

w@ kgoenbpsrd phenyl sul fami ¢ acid: "H NVR (300 MHzPCT/US2007/014823
MeOHd4) S 7.91 (s, 1H), 7.08-7.10 (m 3H), 6.99 (d,
J=8.7 Hz, 2H), 4.58 (t, J =6.9 Hz, 1 H, 4.11 (d, J
= 2.7 Hz, 2H), 3.78 (s, 3H), 3.14- 3.28 (m 2H), 3.06
(q, J= 7.5 Hz, 2H), 1.41 (t, J=7.5 Hz, 3H). is O\ ~
~/ L NHO-S-NN/ HN N O NH I hCO
(.S)-4-(2-{5-[1-N(2- Met hoxy- 2- oxoet hyl car banoyl ) - |
-H i ndol - 3-yl ] oxazol - 2-yl am #8) -

2- (2-nmet hyl t hi azol -4-yl)ethyl)phenyl sulfamc acid: 'H
NVR (300 MHz, MeOHd4) S 7.63 (d, J =7.8 Hz, | H),
aqueoﬂs @?er(eﬁctrabteﬂl)wnﬂ CHSEh. ?Be édsmbﬁlbﬂ prganflayer Gre Washéﬁl)wlth brine, dried
04-5. 09 1
(N 323?@&ndf°ni§‘t?t%ﬂ1’d’ ugeHo fg 2 remue ngli‘e“( %%S%ﬂeeﬁg%eatﬁ% withjammonia
(0.5M lTK 1,4- dl’()‘)(za.r(le:2 1(@8 n(@ whidhlks pt%‘lﬁe“d‘ovd‘ silich tOWERGrdHEDO BIY the desired

({S
productra‘stahgddvmmwl)%xh@@ﬂsﬁs}i 3 €)L2- (2- met hyl t hi azol - 4-

yl ) et hyl ) phenyl sul fam ¢c acid: '"H NVR (300 MHz,
MeOHd4) 6 7.52 (dd, J= 7.5 and 1.2 Hz, 1H),

6P Rparatidd of (1) b@i}net&:@%e&yﬂ)ﬂN{(ﬁ}(Zéldﬁ):lopﬁo@Iﬂl(e&pl B45))-2-(4-
nitropw%gt_(hdgﬂpﬁz,ol -0 1@_ (gé): (@'13@17(.]2%1?@88?' dtl-yl)-Z-él-
nitropl?ﬁu&%gotm&ﬁéﬁ 33, (3501ngs 1.00 ndkb1Pakd>2-Bréniol3  Inhethbxy-acetophenone
(253 mg, 1.10 mmol) are combined in 3 mL CH3CN and heated to reflux for 24 hours. The
mixture is concentrated and chromatographed to afford 0.172 g of the product as a yellow solid.
LC/MS ESH 479 (M+1).

Preparation of 4- {(S)-2-(2-cyclopropylthiazol-4-yl)-2-[4-(3-methoxyphenyl)-thiazol-2-
ylaminoJethyl } phenylsulfamic acid: (35): (S)-4-(3-methoxybenzyl)-N-(1-(2-cyclopropylthiazol-
4-yl)-2-(4-nitrophenyl)ethyl)thiazol-2-amine, 34, (0.172 g) is dissolved in 10 mL MeOH. A
catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere for 18 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in 5 mL pyridine and
treated with SO3-pyridine (114 mg). The reaction is stirred at room temperature for 5 minutes
after which 10 mL of a 7% solution of NH4OH is added. The mixture is then concentrated and
the resulting residue is purified by reverse-phase chromatography to afford 0.033 g of the desired
product as the ammonium salt. 'H (CD;0D): 6 7.33-7.22 (m, 3H), 7.10-6.97 (m, 5H), 6.84-6.80
(m, 2H), 5.02 (t, 1H, J=6.9 Hz), 3.82 (s, 1H), 3.18 (q, 2H, J=7.1 Hz), 2.36 (g, 1H, /=4.6 Hz),
1.20-1.13 (n, 2H), 1.04-0.99 (m, 2H).

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

aspect of Category V.



4-((S)-2-(5-((S)-1-(tent-Butoxycarbonyl)-2-phenyl et hyl
) oxazol e- 2-yl am no) - 2- ( 2-
woreiokpbashe azol e- 4-yl ) et hyl ) phenyl sul f ar ni ¢ aci PCT/Us20MMR 4823

(300 MHz, MeOHd4) 6 7.03-7.27 (m 10 H), 6.50 (s,

1H), 4.95-5.00 (m 1H), 4.76 (t, J= 6.9 Hz, 1H), 3.22
(dd, J=14.1 and 6.9 Hz, 1H), 3.00-3.10 (m 2H), 2.90
(dd,J= 14.1 and 6.9 Hz, 1H), 2.72 (s,.3H), 1.37 (s,

9H. s N g~ 0 "S HN! " ., HONII COCH3 (S)- {4-

{2-[5-(4- Met hoxycar bonyl ) phenyl ] oxazol - 2-yl am no}

-2 (2-met hyl t hi azol -4- yl)et }phenyl sul fam ¢ aci d:
"H NVR (300 MHz, I\/bO—I—d4) S7.99 (d, J= 7.5 Hz, 2H),
7.56-7.59 (m 2H), 7.23-7.24 (m 1H) 7.08714(m
4H), 6.83 (d, J= 10.2 Hz, J 6.0 Hz,
1H), 3.91 (s, 3H), 3. 5-3. R~ H 09313(m
1H), 2.73 (s, 3H). 04"/q~ HQSHHNy FI. N~~
(S) - 4- (2- (5- ( 3- Met ho¥bahzy )oxaz pl p- 2-yl ami no) - 2 (2-m
ethylthi azol e-4- yl)ethyl)phe sulfamc acid: '"H NWR
(300 MHz, MeOHd4) S 7.03; 679683

(rn, 1H), 5.70 (s, 1H)49506& 4.41 (d, J=
209-42- (42([@ -Mghegy-2snxogtiyl)cabamogl) Taz(oil-q -5- yla_pll)\o)Z (2 ethylthiazole-4-

yl)ethy?@?legﬁEv%l?a{élc%{{byﬁt]ﬁﬁ\dﬁ'(%ﬁ MED) MedH-Y,) PN EN8, 7798-7.10 (m, 31),

6.99 (d%ZIO* 874, 120D); 4381 eny b.9Xaz alty); 21Y (@ Aa)EHbY2 R BT s; 3H), 3.14-
aci 4) 8 7.45 (d, J

3.28 G B35 396 Gotye 7.5 Hra 240, 141 o, ¥ i 5E. ) 716 Vo
2008/ 002570 PCT/ US2007/014823 102 7.22 (m 1 H),
7.10-7.14 (m 6H), 7.04 (s, 1 H) 5.04-5.00 (m 1 H),

J =

3.26 (dd, J = 13.8 and 6.3 Hz, 3.10 (dd,
13.8 and 6.3 Hz, 1 H), 37

H,CO
(8)-4-(2-{5-[1-N-(2-Methoxy-2-oxoethylcarbamoyl)-1-H-indol-3-yl]oxazol-2-ylamino } -
2-(2-methylthiazol-4-yl)ethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dy) § 7.63 (d, J
= 7.8 Hz, 1H), 7.37 (s, 1H), 7.18-7.29 (m, 4H), 7.02-7.16 (m, 4H), 6.85 (s, 1H), 5.04-5.09 (m,
1H), 4.85 (s, 3H), 3.27 (dd, /= 13.5 and 8.1 Hz, 1H), 3.10 (m, J=13.5 and 8.1 Hz, 1H), 2.69 (s,

3H).
S
e
QP HC
HO/S\H HNYO

4-((S)-2-(5-(2-Methoxyphenyl)oxazol-2-ylamino)-2-(2-methylthiazol-4-
yl)ethyl)phenylsulfamic acid: '"H NMR (300 MHz, MeOH-d4) § 7.52 (dd, J=7.5 and 1.2 Hz,
1H), 6.95-7.24 (m, 10H), 5.04-5.09 (m, 1H), 3.92 (s, 3H), 3.26 (dd, /= 13.8 and 8.4 Hz, 1H),
3.10(dd, J=13.8 and 8.4 Hz, 1H), 2.72 (s, 3H). '



CH Ho
propylt
| am no)
2 (m
(t,

"S,

- hi azol -4-yl)-2-(4-(3-nmet hoxyph

| - et hyl ) phenyl sul f am ¢ BCT/US2001014823
(CD30D) : 7. 3H), 7.10-6.97 (m b5H), 6.84-
.80 (m 2H), 1H, J=6.9 Hz), 3.82 (s, 1H),
3.18 (q, 2H, J=7.1 Hz), 2.36 (g, 1H, J=4.6 Hz),
1.20-1.13 (m 2H), 1.04-0.99 (m 2H. s N \"P HOBS.
HN N
(5)-4-(2-(2-cycl opropyl thiazol -4-yl)-2-(4-(4-fluorophe
nyl ) thi azol -2- yl ami no) et hyl Y@henyl sul famic acid: 'H
(CD3OD): S 7.79-7.74 (m 2H), 7.14-7.03 (m 7H), 7.21
(s, 1 H, 6.79 (s, | H, 508 (t, 1 H J=6.6 Hz),
3.29-3.12 (m 2H), 240(q, 2. 40y J=5.1 Hz), 1.23-
1.18 (m 2H), 1.08-1. 02 ./I s //--1. NO4O
HO~S~ HN rN H3CO 4-§f’

S OSOHNN - ,
4-((S)-2-(2-Cyclopro
we@eyoBpesrazol - 2- yl a
6 33-7.2
6 5.02

w0

opr opyl t hi azol - 4-yP) - §- (4- (2- [)thi azol -2-
yl am no) et hyl ) phenyl sul f am ¢ alT4a: (CD3(D) 6
7.89-7.87 (d, 1H, J76Hz) 728(°t , J:7.0Hz),

7.10-6.96 (m 8H) (t
1H((S)»2- (159((%14 (@Fr-Byt%y@rber)yl) % pésnyle@ylhwz@-a-w )-2-(2-

e AT, SNV 105721 o

10 H), 6.50 (s, 1H), 4.95-5.00 (m, 1H), 4.76 (t, J = 6.9 Hz, 1H), 3.22 (dd, J = 14.1 and 6.9 Hz,
1H), 3.00-3.10 (m, 2H), 2.90 (dd, /= 14.1 and 6.9 Hz, 1H), 2.72 (s, 3H), 1.37 (s, 9H).

o
QP
HO/S\H HN\H/O/

N

(S)- {4-{2-[5-(4-Methoxycarbonyl)phenyl]oxazol-2-ylamino} -2-(2-methylthiazol-4-
yDethyl} phenylsulfamic acid: "H NMR (300 MHz, MeOH-d) 8 7.99 (d, J= 7.5 Hz,
2H), 7.56-7.59 (m, 2H), 7.23-7.24 (m, 1H), 7.08-7.14 (m, 4H), 6.83 (d, /= 10.2 Hz, 1H), 5.08
(t, 1 =6.0 Hz, 1H), 3.91 (s, 3H), 3.25-3.35 (in, 1H), 3.09-3.13 (m, 1H), 2.73 (s, 3H).

CO,CH;

o
QL0 OCH,
HO™ S/‘H HNle/}_Q

(S)-4-(2-(5-(3-Methoxybenzyl)oxazole-2-ylamino)-2-(2-methylthiazole-4-
yDethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dJ) 8 7.03-7.28 (m, 8H), 6.79-6.83
(m, 1H), 5.70 (s, 1H), 4.99-5.06 (m, 2H), 4.41 (d, J= 2.1 Hz, 2H), 3.80 (s, 3H), 3.27-3.37 (m,
1H), 3.03-3.15 (m, 1H), 2.71 (s, 3H).

. S
(—
°v° I
HO” Y O
1<

(5)-4-(2-(2-Methylthiazole-4-y1)2-(5-phenyloxazole-2-ylamino)ethyl)phenyl-sulfamic
acid: 'H NMR (300 MHz, MeOH-d4) 6 7.45 (d, J = 8.7 Hz, 2H), 7.33 (t, J = 7.8 Hz, 2H), 7.18-



HYA\ / F F
4-((5)-2-(2-cycl opropyl thiazol -4-yl)-2-(4-(2,4-difl uor
w@pivenglsya hi azol - 2- yl am no) et hyl ) phenyl sul f anPCT/E81007/014823

"H (CD30D): 6 8.06-8.02 (q, 2H, J=6.9 Hz), 7.12-6.95

(m 71-1), 6.8 8 (s, 1 H, 511 (t, 1 H J=6.9 Hz),

3.22-3.15 (m 2H), 2.3 8 (g, 1 H J=4.8 Hz), 1.22-1.15

(m 2H), 1.06-1.02 (m 2H. S/ o ON\N HO S N\

HN HS OCH3 (S)-4-(2-(4-(3- nethoxybenzyl)thi

azol - 2-yl am no) - 2- (2- cycl opr opyl t hi azol -

yl ) et hyl ) phenyl sul fam ¢ aci d102 H (CDBCD) 6 7.22-7.17

(m 3H), 7.09-6.97 (m 5H), 6.78-6.66 (m 3H), 3.77

(s, 2H), 3.75 (s, 3H), 3.20-3.07 (m 2H), 2.35 (g, 1H,
7.22 (d7HHB 7H4)-7.13 (70 6H) 1R 04 (3, 1H)18.D4-510903n, 11 ) 3(26 (ddH) = 1.8 and 6.3 Hz,

1H), 3110((58’E{ﬁy}l3{§n%_‘gz%%1}}1\l‘z 5%%?& éfjﬁg oain §0|[ohenyl ) et hyl am

no]-2-nmethyl-2H [1,2,4]triazol e-3-yl }carbam c acid
met hyl ester: 'H NWMR (300 I\/Hz l\@(]—l—d4) 6 6.97-7.08

(m B5H), 3.71 (s, 3H), 3.51 3.15 (dd, J=
13.5 and 6.3 Hz, 1H),,03 Sgi ,1.40 (t, J =
6.6 Hz, 3H). The H% of egdry V of the
present di scl osur €°r elfat es to having the

for mul a:
4-((S)-2-(2-Cyclopropylthiazol-4-yt)-2-(4-(3-methoxyphenyl)thiazol-2-

ylamino)ethyl)phenylsulfamic acid: 'H (CD;0D): 8 7.33-7.22 (m, 3H), 7.10-6.97 (m, 5H), 6.84-
6.80 (m, 2H), 5.02 (t, 1H, J=6.9 Hz), 3.82 (s, 1H), 3.18 (q, 2H, J=7.1 Hz), 2.36 (q, 1H, J=4.6
Hz), 1.20-1.13 (m, 2H), 1.04-0.99 (m, 2H).

[ )<
Qr

HO ’S‘ \l/ > < >
(S)-4-(2-(2-cyclopropylthiazol-4-yl)-2-(4-(4-fluorophenyl)thiazol-2-
ylamino)ethyl)phenylsulfamic acid: 'H (CD30D): & 7.79-7.74 (m, 2H), 7.14-7.03 (m, 7H), 7.21
(s, 1H), 6.79 (s, 1H), 5.08 (t, 1H, J=6.6 Hz), 3.29-3.12 (m, 2H), 2.40 (q, 2.40, J/=5.1 Hz), 1.23-
1.18 (m, 2H), 1.08-1.02 (m, 2H).

S
| N/>—<]
QP
Ho” ™ HNYN

i T )

H,CO
4-((S)-2-(2-cyclopropylthiazol-4-yl)-2-(4-(2-methoxyphenyl)thiazol-2-
ylamino)ethyl)phenylsulfamic acid: 'H (CD;0OD): § 7.89-7.87 (d, 1H, J=7.6 Hz), 7.28 (t, 1H,
J=7.0 Hz), 7.10-6.96 (m, 8H), 5.03 (t, 1H, J/~=6.9 Hz), 3.90 (s, 1H), 3.19 (g, 2H, J=6.6 Hz), 2.38
(q, 1H, /~4.8 Hz); 1.21-1.14 (m, 2H), 1.06;1 .00 (m, 2H). | |



WD 2008/ 002570 PCT/ US2007/014823 104 S | R %O j::\
N/ HO-S~SN HN.RI | H wherein R is a substituted or
wap®sbexsrd ut ed heteroaryl and R4 i s substitut ePCDUS2007/014823

unsubstituted phenyl and substituted or unsubstituted

het eroaryl as further described herein below in Table

X. TABLE X No. R R 471 phenyl

4- (et hoxycar bonyl )t hi azol -5-yl 472 phenyl

4-[ (2- met hoxy- 2- oxoethyl)carbannyl]thlazol 5-yl 473

phenyl

5-[ 1- N- ( 2- met hoxy- 2- oxoet hyl}031- H i ndol - 3-yl ] oxazol - 2-

yl 474 phenyl 5-(2-nmethoxyphenyl)oxazol -2-yl 475

phenyl

5-[(S)-1-(tert- butoxycarbonyl) Sohiqylethyl]oxazol-z-

yl 476 phenyl 5-[4-(ne aLkt phenyl ] oxazol - 2-yl

477 phenyl 5-(3- nEt%px . xgzol 2- yI 478 phenyl

5- (4- phenyl ) oxazol®2-Y ~479 pifé

5- ( 2- met hoxyphenyl )t hi azol - 2- yFf~%48 henyl

5- (3- met hoxyphenyl )t hi azol - 2-yl 481 phenyl

54:-( ésszca%ﬁwWMﬁbmqh) 2-(41(2 44ﬁﬂu@xla>@nmiyl)mlazol-2- .

4- di f1 uorophenyl ) thi azol -2 g phenyl
ylamms)f(t}syl?ﬁétenmyﬁéﬁfy@c} ‘hith £eP:QDy10 8.96:3. %@n%ﬁ J=6.9 Hz), 7.12-6.95 (m,
Vit [ 592 -

7H), 6§8§(§ ?ﬁjgﬁgp gﬁglj%h%%? A 3% (486 hi opKer%I- J— —yf e 122-1.15
(m, 2H); 1.064108X{rec2tonyl ) t hi azol - 5- yI 487 t hi ophene- 2- yI

4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ]t hi azol -5-yl 488

t hi ophene-2-yl 5-[1 -N-(2-nethoxy-2-oxoethyl)- 1

- i - - - - S
H i ndol - 3-yl ] oxazol - 2-yl [ y—<
QP )
HO” N =
M ),

(8)-4-(2-(4-(3-methoxybenzyl)thiazol-2-ylamino)-2-(2-cyclopropylthiazol-4-
yl)ethyl)phenylsulfamic acid: 'H (CD;0D): § 7.22-7.17 (m, 3H), 7.09-6.97 (m, 5H), 6.78-6.66
(m, 3H), 3.77 (s, 2H), 3.75 (s, 3H), 3.20-3.07 (m, 2H), 2.35 (q, 1H, J=4.8 Hz), 1.19-1.13 (m,

2H), 1.03-1.00 (m, 2H).
l S,
N/> \
0\\5//0 /@/?‘IN/[
N ==N,
¥ b

HO

(S)-{5-[1-(2-Ethylthiazol-4-yl)-2-(4-sulfoaminophenyl)ethylamino]-2-methyl-2H-
[1,2,4]triazole-3-yl }carbamic acid methyl ester: "H NMR (300 MHz, MeOH-d4) § 6.97-7.08 (m,
SH), 3.71 (s, 3H), 3.51 (s, 3H), 3.15 (dd, J=13.5 and 6.3 Hz, 1H), 3.02-3.07 (m, 3H), 1.40 (t, J
= 6.6 Hz, 3H). .

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

the formula:



489 t hi ophene- 2-yl

th

i ophene- 2-vyl

5- (2- met hoxyphenyl ) oxazol - 2-yl 490

W®G2(4088)2510 (t ert - but oxycar bonyl ) - 2- phenyl et hyl | BREES1002014823
491 t hi ophene- 2-yl

yl

5-[ 4- (et hyl car boxy) phenyl ] oxazol

-2-yl WD 2008/ 002570

PCT/ US2007/ 014823 105 492 t hi ophene- 2-yl

5- ( 3- net hoxybenzyl ) oxazol
5- (4- phenyl ) oxazol -
5- (2- met hoxyphenyl )t hi azol -
nmet hoxyphenyl )t hi azol -
- fl uorophenyl ) thi azol -
, 4-di f1 uor ophenyl )t hi azol
- met hoxybenzyl ) t hi azol
nethoxyphenyl)thiazol-
fl uorophenyl)tb
met hoxycar bonyl
4-[(2-met hoxy-2-o0

5-
5
5
5_
4
4
4

cy

(3-
(4
(2
(3
(3-
(4-
(

cl opr opyl

-2-yl 493 thi ophene- 2-yl
494 thiophene-2-y|

495 t hi ophene- 2-yl
21 %4 496 t hi ophene-2-yl
2-yl 497 thiophene-2-yl
-2-yl 498 t hi ophene- 2-yl
-2-yl o hene- 2-yl

2-yl

phene 2-yl
a@ol ' clopropyl
f%(a dl - Syl N50 cycl opr opyl
ethﬂl)carbaﬁoyl? hi azol -5-yl  503.

where§1 ﬁ“—wM‘&%st’i@EMhr@uﬁ&i@tﬁE@ WbterohrflranB 4 is g’uli/étx}\ﬁé@&%ns%bstltuted

pheny%«wi

5-

[(S) -

504 cycl opr opyl
Qﬂbﬁ@p{dd orpunsggstltuteé

1-(tert-butoxycarbonyl)-2-phenyl et hyl ] oxazol -

2- met hoxyphenyl oxazol 2-yl
heteroaryl as further described herein below in Table X.

2-

yI 506 cycl opropyl
[4 (nethylcarboxy)phenyVIﬁB&EdK 2-yl 507
o eyEHoptep S—et-hoxyrberzyHoxazot2—yH—568
cy,loprd% 4 phenyl ) oxazol - 2-yl 509 cycl opr opyl
471°- [ 2- yphenyl )Uhiazolg gy Whoxi@apocﬁ%'&ﬁ%&@l 1
= 3- net g%yphp yl)thiazal - 11 cycl opropy
4725-( 4-f Iphgmdphen yI )t h4 {a@ahemow-2 mﬂwbmpnwwhlazol -5-yl
524 IIIUUIU yio-thi 1 o
T B M ST e T e e
4744- 3- Bty phenyl ) t hi azol5-22ytlethdxdphé@loRRzdpyil
A-{A4-f| uor nnhgn_
475t he se@bﬁ’@b’las pe t 5d1(S)Ch1(fégfolP‘}ﬁ°Kb’°\ﬂfhOélbfl)c%ﬁb?l})’é‘éhH]OXaZOI-Z-yl
476S0pstT UnSUbSTE] T
cah be Dr par ed by the D:[oce%u}{ym out ;YP% «%3’ g il1 ﬁ{es
477 phenyl 5-(3-methoxybenzyl)oxazol-2-yl
478 phenyl 5-(4-phenyl)oxazol-2-yl
479 phenyl 5-(2-methoxyphenyl)thiazol-2-yl
480 phenyl 5-(3-methoxyphenyl)thiazol-2-yl
481 phenyl 5-(4-fluorophenyl)thiazol-2-yl
482 phenyl 5-(2,4-difluorophenyl)thiazol-2-yl
483 phenyl 5-(3-methoxybenzyl)thiazol-2-yl
484 phenyl 4-(3-methoxyphenyl)thiazol-2-yl
485 phenyl 4-(4-fluorophenyl)thiazol-2-yl
486 thiophene-2-yl 4-(methoxycarbonyl)thiazol-5-yl
487 thiophene-2-yl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
488 thiophene-2-yl | 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-ylJoxazol-2-yl
489 thiophene-2-yl 5-(2-methoxyphenyl)oxazol-2-yl
490 thiophene-2-yl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]Joxazol-2-yl
491 thiophene-2-yl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl




X1, XIV, and XV and descri bed herein below in
Exanpl es 13, 14, and 15. Scheme XI1I. WD 2008/ 002570
wEONBBA007/ 014823 106 0 0 OH\ 4 N2 HN O /rPENMUS20020 4823
02N CHg 0 CH3 H3C CH3 H3C CH3 36 Reagents and
conditions: (a)(i) (iso-butyl)OCOC1L, Et3N, THF, 0 C,
20 mn. (i) CH2ZN2; O Cto roomtenp for 3 hours. N2
Br HN OHN O 02N O2N -Ir .-CH3 0 CH3 H3C, \CH3 H3C
C.., 36 37 Reagents and conditions: (b) 48% HBr,
THF, 0 C, 1.5 hr. OS Br SNH\ / \ 2N / HNO + -
| / NH2 HBr 02N 02N OCH3 MBC CH3 37 38 Reagents
and conditions: (c) CH3CN, reflux 2hr. \ NN Q2N I /

NH2 02N NCS
492 thiophene-2-yl 5-(3-methoxybenzyl)oxazol-2-yl
493 thiophene-2-yl 5-(4-phenyl)oxazol-2-yl
494 thiophene-2-yl 5-(2-methoxyphenyl)thiazol-2-yl
495 thiophene-2-yl 5-(3-methoxyphenyl)thiazol-2-yl
496 thiophene-2-yl 5-(4-fluorophenyl)thiazol-2-yl
497 thiophene-2-yl 5-(2,4-difluorophenyl)thiazol-2-yl
498 thiophene-2-yl 5-(3-methoxybenzyl)thiazol-2-yl
499 thiophene-2-yl 4-(3-methoxyphenyl)thiazol-2-yl
500 thiophene-2-yl 4-(4-fluorophenyl)thiazol-2-yl
501 cyclopropyl 4-(methoxycarbonyl)thiazol-5-yl
502 cyclopropyl 4-f(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
503. cyclopropyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-ylJoxazol-2-yl
504 cyclopropyl 5-(2-methoxyphenyl)oxazol-2-yl
505 cyclopropyl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]oxazol-2-yl
506 cyclopropyl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl
507 cyclopropyl 5-(3-methoxybenzyl)oxazol-2-yl
508 cyclopropyl 5-(4-phenyl)oxazol-2-yl
509 cyclopropyl 5-(2-methoxyphenyl)thiazol-2-yl
510 cyclopropyl 5-(3-methoxyphenyl)thiazol-2-yl
511 cyclopropyl 5-(4-fluorophenyl)thiazol-2-yl
512 cyclopropyl 5-(2,4-difluorophenyl)thiazol-2-yl
513 cyclopropyl 5-(3-methoxybenzyl)thiazol-2-yl
514 cyclopropyl . 4-(3-methoxyphenyl)thiazol-2-yl
515 ~ cyclopropyl 4-(4-fluorophenyl)thiazol-2-yl

Compounds according to the second aspect of Category V which comprise a substituted
or unsubstituted thiazol-4-yl unit for R' can be prepared by the procedure outlined in Schemes
XIII, XTIV, and XV and described herein below in Examples 13, 14, and 15.

Scheme XIII



J 38 39 Reagents and conditions: (d) thiophosgene,
CaC3, CC4i H2OG rt, 18 hr. W) 2008/ 002570
wEONBBAD 7/ 014823 107 S S N\ NCS HN 2N QMI/0US207/0M4823
)- CH3 N 39 40 Reagents and conditions: (e)(i)
CH3C(O NHNH2, EtOH; reflux, 2 hr. (ii)POCLl3,rt18hr;
50C2hr. 0 03\ NJO@N/ ~S~--CH3 HO-S~H /CH3 N N,
N 40 41 Reagents and conditions: (f) (i) H2:Pd/C
MeOH;, (ii) SO3-pyridine, NHAOH  EXAMPLE 13
(S)-4-(2-(5-Methyl -1, 3, 4-thi adi azol - 2-yl am no) - 2- ( 2- ph
enyl t hi azol -4- yl)ethyl)phenl@6sul fami c acid (41)
Preparati on of
[ 3-di azo-I| - (4-nitrobenzyl)-2-oxo-propyl]- carbangc acid

tert-butyl ester 36): To a 0 C solution of

2-(S)-ter onyl am no- 3- (4- ni s #Y:0]
oni ¢ aci . o & .0 mmol) in THE | ) As qaged
dr opw § th e (06— 4 4~ ¥%$f® d
by |2% but yl chIo?gpornate (0.57 nt, 4. 4 mol ). | The

reaction mxture i S~gtHCHsed at 0 C for 20 n1nu? CH,
then filtered. Theyfd I'tmate is treated with an gichemH,
sol ution of diazomethane (-'16 mol) at 0 C The

reactlon m xture is stlrred at room tenperdbure for 3

& agerrl]td ang %ng Hé%s?é@i(s) b&t%ﬁ{)@ﬁcl Et; é%g—ﬂ:}}jr i é'26 min.

dr| ed (I\IaZSO4) ,(uj CHeri;a(d%andro@cmmem foaBdnbum vacuo.
The resulting residue is purified over silica

W W

H,C CH: HyC CH;

36 37
Reagents and conditions: (b) 48% HBr, THF; 0 °C, 1.5 hr.

S
P
NH; N
/O/Yk/ NH, * HBr
E?EE] T T oN

HiC CH3
37 : 38

Reagents and conditions: (c) CH3CN; reflux 2hr.

i S ) S
(<) J@m/“@
N N
NH, NCS ,
O,N

38
Reagents and conditions: (d) thiophosgene, CaCO3, CCly, H2O; rt, 18 hr.

O,N



(hexane/Et QAc 2:1) to afford 1.1 g (82%yield) of the
desired product as a slightly yellow solid. 'H NWR
w@ 3@8/0043z9 CDC13) 5 8.16 (d, J= 8.7 Hz, 2H), 7rGPUSIN7/014823
J=8.7 Hz, 2H), 5.39 (s, 1H), WD 2008/002570
PCT/ US2007/ 014823 108 5.16 (d, J = 6.3 Hz, 1 H), 4.49
(s, 1 H, 3.25 (dd, J = 13.8 and 6.6, 1 H), 3.06 (dd,
J =13.5 and 6.9 Hz, 1H), 1.41 (s, 9H). Preparation
of [3-brono-I|-(4-nitro-benzyl)-2-o0xo-propyl]-carbamc
acid tert-butyl ester (37):.To a 0 C solution of
[ 3-di azo-I - (4-nitrobenzyl) - quxo propyl ]-carbamc acid
tert-butyl ester, 36, (0.350 g, 1.04 mol) in THE (5
rnL) is added dropvvi se 48% aq. HBr (0.14 niL, 1.25
mmol ). The reaction mxture is stirred at 0 C for 1.5
hours and quenched- at /8 W th saturated aqueou
Na2CO3. The mi X racted with EtOAc (3 X
] [ Anic  extracts~s WaSHTEC

g [ edN%I\IaZSOZL) f| -ered-and nt r t ed in
Letee af f O 0.400 g of the

is used in the next step w thout further purlf Sf}‘uﬁﬁs
"HNWR (300 MHz, CDC13) S 8.20 (d, J= 8.4 Hz, 2M§,
7.39 (d, J=38.4 Hz, 2H), 5.06 (d, J—78H2101H)

4. 80 : I

Pr epa&ﬁg%‘ﬁs '@'fd condltlonste)(l) CH;CSO)NHNH}-Iz, EtOH reﬂux, 2H2xr

(S)-2-(4- n|trophenxljpédzrpllﬂgq;}ygbhty@ 4-yl ) et hanam
ne hydrobrom de salt 83)’ A'm xture of
[3-brorno-1-(4-nitro- benzyl) 2- 0X0- propyl ] -carbam c

acid tert-but 37, (1.62 g, 4.17 mmol ) angd

4.59 mmol ), in CH3CN (5lrrL

rs. The reacti op-mNXxit
omterrperatu.Le_and dl%t//ﬂyl 0 rrL)
efed tHbN sol ution and t hgopteg s
forms is col lgcted Py filtration. Tha soI|d|s r|,>d-CH3
under vacuumtd¥afford 1.059 g (63% of the desired
product. E@ +MS 326 (I\/H-l) Preparation of 4
(5)-4-[1-isothiocyanato-2-(4-nitro henylg et hy he
ny ReAgeibprd aljtionsT (i) BWIC‘OM@SH (i) Os—pyndme N 4OH.
(S)-2-(4-nitrophenyl)-1-(2-phenylthiazol -4-yl)ethanam
ne hydrobrom de salt, 38, (2.03g, 5 mmol) and CaCQO3

(1 g, 10 mml) in CCl4/ BXAMRILB13.5 nlL) is added

st rred GrHBdmAERTED 2 tFRbdioL o ARG 4 RsRhrathpeelet-
wi th CH2C12 and wat)ethyl)phényliay@Rific asia (sppar ated and

the aqueous |ayer extracted with CH2Cl2. The combi ned
organi c layers are washed with bri ne dr| ed (I\IaZSO4)

IepHANGEST 3adiggh-11(B- n\{ﬁ‘&&%zglg 2&0,[@ dabPmik Sici tert-butyl ester

rified over S|I|caé7g> toafor 171 93%
(36): '15?1 &P o sefutionef 2dSiteréduppryerrbenylagine- - mp(uwstl))-propmmc acid
P
(120 SRR TG 5 340 dremayiy e (0 Gl g
followed by igo bkl chladoformbtei (9di7a‘nbj 4.2 naioh e 'Rhé@éactlénsmlxuiré ¥ktirred at 0

°C for % gm)tes tthn ﬁlltseloetdhlﬂeyﬁl?r%%e(ﬁ fre tééd r\]xlnt rarP etlelgryslo utlon otJ cllazomethane
(~16 mmol) at O °C. The reaction mixture i_s stirred at room temperature for 3 ‘hours and
concentrated. The residue is dissolved in EtOAc and washed success.ively with water and briné,
dried (Na;80sa), filtered and concentrated in vacuo. The resulting residue is purified over silica
(hexane/EtOAc 2:1) to afford 1.1 g (82% yield) of the desired product as a slightly yellow solid.

'H NMR (300 MHz, CDCl5) 6 8.16 (d, J= 8.7 Hz, 2H), 7.39 (d, J = 8.7 Hz, 2H), 5.39 (s, 1H),



WD 2008/ 002570 PCT/ US2007/ 014823 109 phenyl thi azol e,
39, (332 ng, 0.876 nmmol ) and acetic hydrazi de (65 ng,
w@2@30025mol ) in EtOH (5 nl) is refluxed for 2P¢USHNT/014823
The solvent is renoved under reduced pressure, the
residue is dissolved in POC13 (3 nL) and the
resulting solution is stirred at roomtenperature for
18 hours after which the solution is heated to 50 C
for 2 hours. The solvent is renoved in vacuo and the
residue is dissolved in EtQAc (40 nL) and the
resulting solution is treateldith IN NaOH until the
pH remai ns approxi mately 8. The solution is extracted
with Et OAc. The conbi ned aqueous |ayers are washed
5.16 (d;vllt=h6 EHOAQH)! Ma9 ¢5,d&D)] 8.25 g rs= ¢d8hndesch, Nd)s BOG (dd tJ= 13.5 and 6.9
rine, dried over MSO, filtered, and concentrated
Hz, IH)nlw‘%\é%ogq)o afford 0.345 g (93% yield) of the desired
product as a yell ow sol | d 1H NI\/R (CDC13) 8 09 (d, J
= 8.4 Hz, 2 7.91 5‘ 7.46 (m (s,
erepgaggn ol bron;o-l-:{ mrqﬁpnwlb—z ozoz;gow cgﬂqymlmld tqvgbutyl ester

37): 1%%340 G(M' %l)u 1g€ ro?f.ﬁﬁfa&%[qn(ﬁfnttrﬁlbg dzya?z% on% pr?pgn] nar)baxﬁuc 3c1d ﬁert—butyl
ester, %nﬂ(l) BB\(D gsz4 mmqll))leﬂ“hiﬁ (SphEpisl sslded dmmwai:‘il&%(adll}{Br . 14 mL, 1.25
mmol). %e?rg%\{ﬁ{ﬂg]rklic 2_ %tﬁ%e%e}trg?grteog)ila‘%}ﬁcﬁgg ?alifgh i n%;lhtﬁtglztaé Qé _w%th saturated
aqueous NaEOOIhe Ihﬁ(tl.d‘b$§ et tvReed WithEEDIACE3 K195 mLPedh&tHedniWned organic

10% w w) is added and the m xture is_stirred under a

extract R waghedarifbpmm daicd (NpSOidltarediand epnceirpigd gerprqus to afford

0400 ESLORTALALoro. 5 L s A by S, 1 o

(300 MIB£lLCRA1;) B8sHfde ./ =The H, 2B, TBD ddicht= B iz, S2I0), $86 (dn/ = 7.8 Hz, 1H),
i di n r d wi.th SO03-pyridine (0.304

4.80 (ngﬁgégfﬁg}g‘);rkbﬂ'zﬁ%aigﬁgﬁ 9:@9' stirr egyat r oo$n

tenperature for 5 mnutes after which a 7%so| ution of
NHACH (5.0 nl) is added. The mxture is th
dyspaAtion oE65) 2nd-niverhesd)- h(%gth@gﬂa%?@lﬁglkﬁﬁh@mae Bydrobromide

salt (3 %)e VE glflﬁtl?g QE@ %’g’?ﬂ 3& n\fﬁo-b'él%}% X %x@fﬁr%% an@égmga&& ]téPt—butyl

product "as the a i um sal
ester, qm&)g, 48 78n190}) And befmthipenide7(05B07g, 4759 mym@ hi)in CH3@$J (5 mL)is

reﬂuxé.djfgaf %%575 %{eg'ﬁg%i.o%ghWb 2?—60901% g%\')o?m te%cra(t\gglan% bg:thyl ether (50
mL) is4dded M the solvgiba aRd MeprScipHat® thatNotiNSis OURLHBY filditida. alhe solid is

N/ Y NHZ 8 42
dried under vacuum to afford 1.059 g (63%) of the desired product. ESI+MS 326 (M+1).

Preparation of (S)-4-[ 1 -isothiocyanato-2-(4-nitrophenyl)-ethyl]-2-phenylthiazole (39):
To a solution of (S)-2-(4-nitrophenyl)-1-(2-phenylthiazol-4-yl)ethanamine hydrobromide salt,
38, (2.03g, 5 mmol) and CaCOs; (1 g, 10 mmol) in CCly/water (10:7.5 mL) is added
thiophosgene (0.46 mL, 6 mmol). The reaction is stirred at room temperature for 18 hours then
diluted with CH,Cl, and water. The layers are separated and the aqueous layer extracted with
CH,Cl,. The combined organic layers are washed with brine, dried (Na;SO4) and concentrated
in vacuo to a residue that is purified over silica (CH>Cl,) to afford 1.71g (93% yield) of the
desired product. ESI+ MS 368 (M+1).

Preparation of (S)-5-methyl-N-[2-(4-nitrophenyl)-1-(2-phenylthiazol-4-yl)ethyl]-1,3,4-
thiadiazol-2-amine (40): A solution of (S)-4-[1-isothiocyanato-2-(4-nitrophenyl)-ethyl}-2-



Reagents and conditions: (a) thiophosgene ,CaC03a
CC14/H2O rt, 18 hr. WD 2008/ 002570 PCT/ US2007/ 014823
wai@so@s®/ \ | Br HNHS N O CHZ 02N 11 O N HNYBUSIObIB014823
2 NH2 H3CO 42 43 Reagents and conditions: (b) CH3CN,
reflux, 5 hours SS C I / \' 1 NN O\Il-n 10, 0) S
HOs"N (/ HNS ONI/ HN2 HIli | H3CO H3CO 43 44
Reagents and conditions: (c) (i) H2:Pd/C, MeOH, (ii)
SO03-pyridine, NHACH, rt, 18 hr. EXAWPLE 14 4- {
(S)-2-14-(2- I\/bthoxyphenyl)thl azol - 2-yl am no) - 2- [ 2- (t hi
ophen- 2-yl )t hi azol -4- yi]et h¥®§ phenyi sul fan ¢ acid
(44) Preparation of
(S)-1-[1-(thiophen-2-ylthiazol-4-yl)-2-(4-nitrophenyl)
phenylthiagelp, 3i(332 e, 047$ mmal) and sodtisthydrazide (65 mg, 0.876 mmol) in EtOH (5

hi I
mL) 1s§a %gugecf fhh Qdﬁr f gfhﬂ%ée()lvent F%t relrrgR/egf imégyrga Z 2 W gl-?ea{ﬁﬂdue is
dissol BaiGeP QO!; 59 Tnlg), and.tR6 rdimmhg solutioR i stiveé Rt r()élQn tB’in/péralfd;): for 18 hours

dded th h 4129, 3.58 .
after W*B%{b?%e<§ﬁpl}"l§“§? PEdIC, O&g&ﬁ%w%r%%%e?%ﬂs oV ik gacuo and the

residué REdIssdlvddt 19(EtWAIJ7(4@'ﬂ?-E§1a%dQHQ rédRithfe sofffon! i@ YehRd Fifh 1N NaOH until
separated and the aqueous | ayer
the pH remains approximately 8. The solution is extracted with EtOAc. The combined aqueous

layers are washed with EtOAc, the organic layers combined, washed with brine, dried over
MgSOs, filtered, and concentrated in vacuo to afford 0.345 g (93% yield) of the desired product
as a yellow solid. 'H NMR (CDCl3) 8.09 (d, J = 8.4 Hz, 2H), 7.91 (m, 2H), 7.46 (m, 4H), 7.44
(s, 1H), 5.23 (m, 1H), 3.59 (m, 2H), 2.49 (s, 3H). ESI+ MS 424 (M-+1).

Preparation of (5)-4-[2-(5-methyl-1,3,4-thiadiazol-2-ylamino)-2-(2-phenylthiazol-4-
yDethyl]phenylsulfamic acid (41): (S)-5-Methyl-N-[2-(4-nitrophenyl)-1-(2-phenylthiazol-4-
yhethyl]-1,3,4-thiadiazol-2-amine, 40, (0.404 g, 0.954 mmol) is dissolved in MeOH (5 mL).
Pd/C (50 mg, 10% w/w) is added and the mixture is stirred under a hydrogen atmosphere until
the reaction is judged to be complete. The reaction mixture is filtered through a bed of
CELITE™ and the solvent removed under reduced pressure. The crude product is dissolved in
pyridine (4 mL) and treated with SO3-pyridine (0.304 g, 1.91 mmol). The reaction is stirred at
room temperature for 5 minutes after which a 7% solution of NH4OH (50 mL) is added. The
mixture is then concentrated and the resulting residue is purified by reverse phase preparative
HPLC to afford 0.052 g (11% yield) of the desired product as the ammonium salt. 'H
(CD;0OD): 6 8.00-7.97 (m, 2H), 7.51-7.47 (m, 3H), 7.23 (s, 1H), 7.11-7.04 (g, 4H, J=9.0 Hz),
5.18 (t, 1H, J=7.2 Hz), 3.34-3.22 (m, 2H), 2.50 (s, 3H). ESI- MS 472 (M-1).

Scheme XTIV

S S
0 oY
o HNYS

NH2 * HBr
O,N

8 42
Reagents and conditions: (a) thiophosgene ,CaCOs, CClo/H,O; 1t, 18 hr.



extracted wth CH2Cl12. The conbi ned organic |ayers are
washed with brine, dried (Na2SO4) and WO 2008/ 002570
wERONBBA00D 7/ 014823 111 concentrated in vacuo POI/HS2007/014823
resi due which is subsequently treated with anmoni a
(0.5Min 1,4- dioxane, 29.4 nlL, 14.7 mmol) which is
purified over silica to afford 0.490 g of the desired
product as a red-brown solid. ESI+ M5 399 (Mt1).
Preparati on of 4-(2-methoxyphenyl)-N {
(S)-2-(4-nitrophenyl)-1-[2-(thi ophen-2-
yl )t hiazol -4-yl]ethyl)thiazoll®-am ne (43):
(S)-1-[1-(thiophen-2-ylthiazol -4-yl)-2-(4-
nitrophenyl)ethyl]-thiourea, 42, (265 ng, 0.679 mol)
Is treated with brono-2'- nethoxyacet ophenone (171 ny,

0.746 mml) to afford 0.221 g of the product as a _g S
/(\I

yel low solid. ESI+ M5 521 (M+l). Preparation on
4-{(S)-2-[4-(2- nethoxyphenyl)thlazol 2-yl

t hi ophen- 2- ‘ \hi g720h-4-yl [ gethyl} phen

aci d (44) 24met ypgeny&& N- O.N S
{( Mt r Ophenyl) - o fg//,
1- s2-yl ) t HT azol - 4-yédet hyl } t hi azol - 2- am{e

0N 43, (0.229 9) is dissolfvedyin 12 nL  MOH A
catal ytic anﬁﬁmt of Pd/C Pow w) is added and the
m xture is stirred under a hydrogen at nosphere for
hours. The reaction mxture is filtered throughHs®ed
of CELITE, 2# and the solvent is renoved under ﬁgduced
pressure. The crude product is dissolved in 6
pyri di ne anRedgenatand conthioSOIbpCH:: OGNy eefld4 O hogys The
reaction is stirred at roomtenperature for 5 mnutes
after which 10 nL of a 7% solution of NHAOH i s added.
The m xture is-%hen seoncentrated and the resulti
residue is puid?€d§g§ireverse phase chronatoorap
. g Bf the desired productja RS
CE% S 7.96-7.93 (m B@{, , &5
1H), 7.18-6. 950(m N 5.15 (\q/
790 (s, 3H), 3.35- 3. 4(m 2H) .
ing to the second aspect of Categor V
bstituted or unsubstituted
oxazol -2-yl uni r R can be prepared by the
procedur e L in Scheme XV and described her€n
bel ow i n Exénple 15. Internediate 39 can be prepared
according #® Schene Xl Il and Exanple 13. Schedg XV WO

gx%gllit(s)% Zgn tlo/ U%Z)OP)QIO;’&/%Z %/Ie&lllz(u% SOs-pyridine, NH4OH; rt, 18 hr.

IH, J=6.9 H'z)N
Compounds accor
whi ch conpri se

EXAMPLE 14
4-{(8)-2-[4-(2-Methoxyphenyl)thiazol-2-ylamino)-2-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl}phenylsulfamic acid (44)

Preparation of (8)-1-[1-(thiophen-2-ylthiazol-4-yl)-2-(4-nitrophenyl)ethyl]-thiourea (42):
To a solution of (5)-2-(4-nitrophenyl)-1-(thiophen-2-ylthiazol-4-yl)ethanamine hydrobromide
salt, 8, (1.23 g, 2.98 mmol) and CaCO; (0.597 g, 5.96 mmol) in CCly/water (10 mL/5 mL) is
added thiophosgene (0.412g, 3.58 mmol). The reaction is stirred at room temperature for 18
hours then diluted with CH,Cl, and water. The layers are separated and the aqueous layer

extracted with CH,Cl,. The combined organic layers are washed with brine, dried (Na;SO4) and



S N HN N O2N NCS 02N H3CO 39 45 Reagents and
conditions: (a) 1l-azido-I-(3-nethoxyphenyl)ethanone,
weRw8/o0sroxane, 90 C 20 minutes. - N N O\/jOPC2NS2007/014823

HN~, , HO*" S." NHNN H 0 0 H3CO H3CO 45 46

Reagents and conditions: (b) (i) H2:Pd/C, MeOH (ii)

S03-pyridine, NH4OH rt, 18 hr. EXAMPLE 15 4-

{(S)-2-[5-(3-Met hoxyphenyl ) oxazol e- 2-yl am no] - 2- (2- phe

nyl t hi azol e-4- yl)ethyl }phenyl sul fam c acid (46)

Preparation of

[ 5- (3- met hoxyphenyl ) oxazol - 2} ] -[ 2- (4-nitrophenyl)-1-

(2-phenyl t hiazol e- 4-yl) ethyl]amne (45): A mxture

of (S)-4-(isothiocyanato-2-(4-nitrophenyl)ethyl)-2-
concenplagsdyih vabaz @ £resitiBe whIeisrsgbsdudtlyredt¢d with ammonia (0.5M in 1,4-

. 1.-azido-|-(3-nmet hoxyphen t hangpe (3 a0, .
dloxanﬁ,!ﬁﬂ.éj mind 4ﬂ(qqg1|§bwglcé,ls Bpﬁb%cg?ves& H‘H,t‘g _ag%mcgﬁ?é)g qf ﬁhe desired
product h9X bW Helidl Espepisetbaiv$P).C for 20 mnutes. The

reaction solution is cooled to roomtenperature and

the solvent renpved in vacuo and the resulting

L

yl)thia2dVR- {1360y 1Y azdA2Ckn1hé (4 5): 8 SP-2-[( d(thidphen72-Zlthinzol24Hy])-2-(4-

S0 S X TR T Ny

methoxXy#cetdphenode (D7 BmES0.096 mihbl) t&affbrd(0.22 Vg of tie plodilict ad a yellow solid.
3,83 (s 4H), 3742345 (m 2H)’
ESI+ MS 521 (M+1).

Preparation on 4-{(S)-2-[4-(2-methoxyphenyl)thiazol-2-ylamino)-2-[2-(thiophen-2-
yl)thiazol-4-yl]ethyl} phenylsulfamic acid (44): 4-(2-methoxyphenyl)-N-{(8)-2-(4-nitrophenyl)-
1-[2-(thiophen-2-yl)thiazol-4-yl]ethyl }thiazol-2-amine, 43, (0.229 g) is dissolved in 12 mL
MeOH. A catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a
hydrogen atmosphere for 18 hours. The reaction mixture is filtered through a bed of CELITE™
and the solvent is removed under reduced pressure. The crude product is dissolved in 6 mL
pyridine and treated with SO;-pyridine (140 mg). The reaction is stirred at room temperature for
5 minutes after which 10 mL of a 7% solution of NH4OH is added. The mixture is then
concentrated and the resulting residue is purified by reverse-phase chromatography to afford
0.033g of the desired product as the ammonium salt. 'H (CD3;0D): 6 7.96-7.93 (m, 1H), 7.60-
7.55 (m, 2H), 7.29-7.23 (m, 1H), 7.18-6.95 (m, 9H), 5.15 (t, 1H, J=6.9 Hz), 3.90 (s, 3H), 3.35-
3.24 (m, 2H).

Compounds according to the second aspect of Category V which comprise a substituted
or unsubstituted oxazol-2-yl unit for R! can be prepared by the procedure outlined in Scheme
XV and described herein below in Example 15. Intermediate 39 can be prepared according to

Scheme XIII and Example 13.

Scheme XV



Preparation of 4- {(S)-2-[5-(3

- met hoxyphenyl ) oxazol e- 2-yl am no]
WO 2008@023MEny| t hi azol e- 4-yl)et hyl } phenyl sul f anPCT/E81007/014823

(46):

[ 5- (3- met hoxyphenyl ) oxazol - 2-yl ] -[ 2- (4-ni trophenyl ) - 1-

(2- phenylthiazol e-4-yl) ethyl]am ne, 45, (300 ng,

0.60 nmol) is dissolved in MeOH (15 nL). A catalytic

amount of Pd/C (10% w w) is added and the m xture is

stirred under a hydrogen atnosphere 18 hours. The

reaction mixture is filteredl¥nhrough a bed of CELI TETM

and the solvent is renoved under reduced pressure.

The crude product is dissolved in pyridine (10 ni)

and treated with S03-pyridine (190 ng, 1.2 gmrR|).

reaction is stirred at roomtenperagture_ f

a_fter V\,hl chsa 72” ution of NH4Q
Neg

ntrated and d re
/by rever s&@NphasSe chro
( 042 g of the—destred product as
#7. ' ARMR (300 MHz, MeOHd4) S 7.99 (d,
2H), 7.46-7.50 (m BFD 7.23-7.29 (m 3H),
(m 6H), 6.78 (dd, J= 8.4 and 2.4 Hz, 1H),
J=6.6 Hz, 1H), 3.81 (s, 3H), 3.29-3.39 {pg
(dd, J= 13.8 and 8.1 Hz, 1H). Further to t
preparatiﬁh of conpounds whi ch enconpass Categoﬂw V of

Rl RS R SRR R BB 0GR g s0°C 20

units can be prepared by n@ﬂhﬁysng t he procedures
descri bed heregn above For exanpl e, conpounds of
Category V cq ubstitut ed or unsubstitut ef i
1,2, 4Altri its can be prep

o7 ‘ g \_/Of - \rg’c@go 602570ur@ﬂ\§}i

(S)-4-(2-(5- Phen | -1, 3, 4-thiadiazol -2-yl am no) - 2- ( 2-
hyl )- phenyl sul famc acid: 'H
(CD30D): 5 7.9' 94 (m 2H), 7.73-7.70 (m 2H),
7.44-7.39 yoo’6H), 7.25 (s, 1H), 7.12 (s, 4H) H,6029
(t, 1H, J:§59 Hz), 3.35-3.26 (m 2H). s s\ I4% 1

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

EXAMPLE 15
4-{(.S)-2-[5-(3-Methoxyphenyl)oxazole-2-ylamino]-2-(2-phenylthiazole-4-
yDethyl}phenylsulfamic acid (46)

Preparation of [5-(3-methoxyphenyl)oxazol-2-yl]-[2-(4-nitrophenyl)-1-(2-phenylthiazole-

4-yl) ethyl]amine (45): A mixture of (S)-4-(isothiocyanato-2-(4-nitrophenyl)ethyl)-2-
phenylthiazole, 39, (300 mg, 0.81 mmol), 1-azido-1-(3-methoxyphenyl)ethanone (382 mg, 2.0.
mmol) and PPh; (0.8 g, polymer bound, ~3 mmol/g) in dioxane (6 mL) is heated at 90 °C for 20

minutes. The reaction solution is cooled to room temperature and the solvent removed in vacuo

and the resulting residue is purified over silica to afford 300 mg (74% yield) of the desired
product as a yellow solid. 'H NMR (300 MHz, MeOH-dy) 8 8.02 (d, J = 7.2 Hz, 2H), 7.92-7.99



SAO NNI / HNY N HO- HI ~N S
4-((5)-2-(5-Propyl -1, 3,4-thiadi azol - 2-yl am no) - 2- (2- (t
whe@ples7®- yl )t hi azol - 4- yl)et hyl) phenyl sul f anPCT/E81007/014823
"H (CD3OD): 6 7.59-7.54 (m 2H), 7.17-7.03 (m 6H),
5.13 (t, 1H, J=7.2 Hz), 3.32-3.13 (m 2H), 2.81 (t,
2H, J=7.4 Hz), 1.76-1.63 (h, 6H, J=7.4 Hz), 0.97 (t,
3H, J=7.3 Hz). ss 'OR N HO-S~/ HN 'N S AN |
\
4-((S)-2-(5-Benzyl -1, 3, 4-t hi adi azol - 2-yl am no) - 2- ( 2- (t
hi ophen-2-yl )t hi azol -4- yl)elWl)phenyl sul fam c aci d:
"H(CD3OD): 6 (m 2H), 7.49-7.45 (m 2H), 7.26-7.16
(m 5H), 7.05-6:94 (m 6H), 5.04 (t, 1H, J=7.1 Hz),
(m, 2H), 0.A42(547 dhi) 3HY.722-3.204m(, BH) 2649- 7.<D3s(m,l41H), 6.7506. 7800, NH), 5.26 (1, J

=6.3 Hgﬂ%}tﬁﬁ% (g 8%) ﬁ‘{zﬁ% gg?‘g‘z%ﬂ?lzegl ani no) - 2- (2- (t hi ophen-

2- yl)thiazol -4-yl)ethyl) phenyl sul fam c aC| d 1H
(CD30D): 8 8.08-8.05 (m 1H), 7.89-7.80 (m
7Pwparptign of - {EH2- [57(31mc¢10@mp1(w1)emzoies2ﬂ'm1@w 2- (Prphenylthlazole-

oA BB A P A g i -
phenylthiazole-4-yl) ethyl]amine, 45, (300 mg, 0.60 mmol) is dissolved in MeOH (15 mL). A
catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere 18 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (10 mL)
and treated with SOs-pyridine (190 mg, 1.2 mmol). The reaction is stirred at room temperature
for 5 minutes after which a 7% solution of NH4OH is added. The mixture is then concentrated
and the resulting residue is purified by reverse-phase chromatography to afford 0.042 g of the
desired product as the ammonium salt. '"H NMR (300 MHz, MeOH-ds) 8 7.99 (d, J = 7.5 Hz,
2H), 7.46—7.50 (m, 3H),7.23-7.29 (m, 3H), 7.04-7.12 (m, 6H), 6.78 (dd, J= 8.4 and 2.4 Hz, 1H),
5.16 (t, J= 6.6 Hz, 1H), 3.81 (s, 3H), 3.29-3.39 (m, 1H), 3.17 (dd, /= 13.8 and 8.1 Hz, 1H).

Further to the preparation of compounds which encompass Category V of the present
disclosure, compounds of the present disclosure comprising R! units having non-exemplified
units can be prepared by modifying the procedures described herein above. For example,
compounds of Category V comprising substituted or unsubstituted [1,2,4]triazole-3-yl units can
be prepared by s

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

S
0\\8//0 A
HO™Y T

present disclosure.



HO "N/ HYMN\ H$ ~-NOCH O

4-((S)-2-(5-((Met hoxycar bonyl ) net hyl ) -1, 3, 4-t hi adi azol
WO 2008l08257000) - 2- ( 2- (t hi ophen- 2- PCT/US2007/014823

yl)thi azol -4-yl)ethyl)phenyl sul fam c acid: 1H(CD3OD):

S 7.48-7.44 (m 2H), 7.03-6.92 (m 6H), 5.02 (t, 1H,

J=7.2 Hz), 4.30 (s, 2H), 3.55 (s, 3H), 3.22-3.02 (m

2H. I s\s Nqg./,P HO-SSN HNY ~N H I N N

4-((S)-2-(5-((2-Methyl thiazol-4-yl)methyl)-1,3,4-thiad

i azol - 2-yl am no) - 2- (2- (t hi ophen- 2-

yl )t hi azol -4-yl)ethyl)phenyl 5t fani ¢ acid: 1H( CD30D) :

S7.60-7.56 (m 2H), 7.19 (s, 1H), 7.15- 7.12 (m 2H),

7.09-7.03 (q, 4H, J=8.7 Hz), 5..14 (t, 1H, J=7.2 Hz),

4 S38-(5(5-Pidnyl-3,33B413adidzd|4-ylaitio)-2(BphémylthBipl-4 g Detiyd)-

HOSHN N - HS\ / F F 4-
Phenylf%'éﬂ'?i%cmﬂfé (UDsPPY RO F- 8 125 PaZ dB- 179 (Bt b 7447 39 (m, 6H),
7.25 (s; QH'?'PP@%“C%%)%’D)EW QHOJ-é@ H’i}] shbyl i@@ﬁr\z&'{)sm fam c

a, .8 Hz),

759754(m 2H) 716708(m 6H), 701688(m

4H), 5.20 (t, 1 H J=7.0 Hz), 3.36:3.37 (m 2H). s

/>--0 N HO ONN HNYN Sl o) 4-

{2-[ 4- (Et hoxycar bonylq phifazy - yMNam noj

- 2- (2- phenyl t hi azol g~y e h)ﬂ”}xﬁﬁ enyl sul fam ¢ aci d:
'H (CD30D): 5 8.02-7.99"(m 2H),s \7<N\5j745(m 4H) ,
7.26 (s,

4-((S)-2-(5-Propyl-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-yl)thiazol-4-
ylethyl)phenylsulfamic acid: 'H (CD3;OD): 8 7.59-7.54 (m, 2H), 7.17-7.03 (m, 6H), 5.13 (t, 1H,
J=17.2 Hz), 3.32-3.13 (m, 2H), 2.81 (t, 2H, J/=7.4 Hz), 1.76-1.63 (h, 6H, J/=7.4 Hz), 0.97 (t, 3H,
J=1.3 Hz).

|N,>,@

i©

4-((S)-2-(5-Benzyl-1 ,3,4—thiadiazol-2-ylamino)-2-(2-(thiophell-Z-yl)thiazol—4-
yDethyl)phenylsulfamic acid: 'H (CD;OD): 8 (m, 2H), 7.49-7.45 (m, 2H), 7.26-7.16 (m, SH),
7.05-6.94 (m, 6H), 5.04 (t, 1H, J=7.1 Hz), 4.07 (s, 2H), 3.22-3.04 (m, 2H).

D/Y[NHJ
L

4-((S)-2-(5-(Naphthalen-1-ylmethyl)-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-
yl)thiazol-4-yl)ethyl)phenylsulfamic acid: 'H (CD;0D): & 8.08-8.05 (m, 1H), 7.89-7.80 (m, 2H),
7.55-7.43 (m, 6H), 7.11-7.00 (m, 6H), 5.08 (t, 1H, J=7.1 Hz), 4.63 (s, 2H), 3.26-3.08 (m, 2H).

W’

/S\



WD 2008/ 002570 PCT/ US2007/014823 116 1H), 7.08 (s,
4H), 5.26 (t, 1H, J=6.9 Hz), 4.35-4.28 (g, 2H, J=6.9

wo2008/0@538- 3. 18 (m 2H), 1.36 (t, 3H, J=7.2 HeQT/US2007/014823
HO~-S~N / HNNN H SI' OCZHS (S)-4-
{2-[4-(2-Ethoxy-2-oxoet hyl)thiazol - 2-yl am no] - 2- ( 2- phe
nyl t hi azol -4- yl)ethyl }phenylsulfamc acid: '"H
(CD3OD): S 7.96 (m 2H), 7.50-7.46 (m 3H), 7.21 (s,
1H, 7.10-7.04 (m 4H), 6.37 (s, 1 H, 5.09 (t, | H,
J=6.9 Hz), 4.17-4.10 (g, 2H, J=7.1 Hz), 3.54 (s, 2H),
3.35-3.14 (m 2H), 1.22 (t, 3H$J71Hz) s 4N io
HO S,N N H S~ NH (9)-4-

{2-[4-(4-acet am dophenyl )t hi azol - 2 yl am no] - 2- (2- pheny

| t hi azol -4- yl)et hyl}phenylsulfa| : '"H (CD30D):
8.11 (m 2H), 7.82-7.8 N 7. ¥ 7.61 (M.
7.40 (s 1H), 7}5 832 (t, 1H, J=7.0

Hz), 3.51-3.35 (m 2¥) . %.26 (s, PHv S N Y.N HOBS N
HIS\ /
(S)-4-[2-(4-phenylthiazol-2-yl amlr:%o‘}\(%c-ﬂz 2- phenyl t hi azo
| -4-yl)ethyl]phenyl -sulfamc acid: ©H (CD3CD): 6

84Q§9)b @((mth@){'ﬁcarbzmygmzthpg -1, tﬁiﬂdlakoﬁﬂlylﬁﬁ)m) 2 (2 (th10phen-2-

thiaga 4 DeghDgh Trtamc peids THCDABE): 557 467/ A4omiaR). 519-6.92 (m, 6H),
5.02 (S1H, 2 D Hz) Y s, 2H), 3.55 (s, 3H), 3.22-3.02 (m, 2H).

M >_—<J
Y%

4-((S)-2-(5-((2-Methylthiazol-4-yl)methyl)-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-
yDthiazol-4-yl)ethyl)phenylsulfamic acid: 'H(CD3OD): 5 7.60-7.56 (m, 2H), 7.19 (s, 1H), 7.15-
7.12 (m, 2H), 7.09-7.03 (q, 4H, /=8.7 Hz), 5.14 (t, 1H, J=7.2 Hz), 4.28 (s, 2H), 3.33-3.14 (m,
2H), 2.67 (s, 3H).

@
il D{%

4-{(S)-2-[4-(2,4-Difluorophenyl)thiazol-2-ylamino]-2-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl} phenylsulfamic acid: 'H (CD;OD): & 8.06-8.02 (g, 1H, J=6.8 Hz), 7.59-7.54 (m, 2H),
7.16-7.08 (m, 6H), 7.01-6.88 (m, 4H), 5.20 (t, 1H, J/=7.0 Hz), 3.36-3.17 (m, 2H).

L)
Ho” YH

OC,;H;
(S)-4- {2-[4-(Ethoxycarbonyl)thiazol-2-ylamino]-2-(2-phenylthiazol-4-
yl)ethyl}phenylsulfamic acid: 'H (CD;0D): § 8.02-7.99 (m, 2H), 7.54-7.45 (m, 4H), 7.26 (s,



HOL, SO Hs ~\ ~ Co2CH3 WO 2008/ 002570
PCT/ US2007/ 014823 117 (S)-4-

w@ 200p4025406 ( met hoxycar bonyl ) phenyl ) t hi azol - 2- yl Bei/nsd002014823
(2- phenyl thi azol -4- yl)ethyl }phenylsulfamc acid: 'H
(CD30D): 6 8.04-8.00 (m 4H), 7.92-7.89 (d, 2H, J=9.0
Hz), 7.53-7.49 (m 3H), 7.30 (s, 1H), 7.15 (s, 4H),

7.05 (s, 1 H, 528 (t, 1 H J=6.9 Hz), 3.93 (s, 3H),
3.35-3.24 (m 2H. s s 11 NHOSONHNNH SI
J-CORC2H5 4-
{(S)-2-[4-(Ethoxycarbonyl )t hiHzol - 2-ylam no] - 2-[ 2- (thi
ophen-2-yl)thiazol -4- yl]ethyl}phenylsulfamc acid: 'H
(CD30D): 57.43-7.38 (m 2H), 7.26 (s, 1H), 7.00-6.94
1H), 7(%1 (s, 4, 5.2 @O { s/=64HHzZ),3. 324 28 (q.13H, 1367 Hz)13)38-3.18 (m, 2H), 1.36

- 9 (q, 2H, J=7.1 Hz), 3.14-2.94 (m 2H), 1.17
(”Hf’tj";"zélz)o 7.1 H). | N S OHO S NI / HNS H11
H3CoRC N

(S)-4-[2-(4-(Methoxycarbonyl)thi azol -5-yl am no)-2-(2-p
henyl t hi azol e-4- yl)et hyl]phen SH c acid: "H NWR
m 3H)", 7.48-7.52 (m

(300 MHz, MeOH d4) 6\\,/3 .48-7.
3H), 7.22 (s, 1H), 5 %N4H), 4.74 (t, J 6.6
4 2H. s ~1 o"p

Hz, 1H), 3.88 (s, 3H),H 3.28-3.
N HO'SAN | HN g o
(8)-4- {2-[4-(2-Ethoxy-2-oxoethyl)thiazol-2-ylamino]-2-(2-phenylthiazol-4-
yl)ethyl}phenylsulfamic acid: 'H (CD3OD): § 7.96 (m, 2H), 7.50-7.46 (m, 3H), 7.21 (s, 1H),
7.10-7.04 (m, 4H), 6.37 (s, 1H), 5.09 (t, 1H, J/=6.9 Hz), 4.17-4.10 (q, 2H, J=7.1 Hz), 3.54 (s,

2H), 3.35-3.14 (m, 2H), 1.22 (t, 3H, J=7.1 Hz).

y [~
"o D{%

(5)-4- {2-[4-(4-acetamidophenyl)thiazol-2-ylamino]-2-(2-phenylthiazol-4-

yDethyl}phenylsulfamic acid: 'H (CD3;0D): 68.11 (m, 2H), 7.82-7.80 (m, 2H), 7.71-7.61 (m,
6H), 7.40 (s, 1H), 7.23 (s, 4H), 5.32 (1, 1H, J=7.0 Hz), 3.51-3.35 (m, 2H),‘2.2.8 (s, 3H).
o 0

O
= -0

(S)-4-[2-(4-phenylthiazol-2-ylamino)-2-(2-phenylthiazol-4-yl)ethylJphenyl-sulfamic acid:
'"H (CD;0D): §8.03-7.99 (m, 2H), 7.75-7.72 (4, 2H, J=8.4 Hz), 7.53-7.48 (m, 3H), 7.42 (m,
4H), 7.12 (s, 4H), 6.86 (s, 1H), 5.23 (t, 1H, /=7.2 Hz), 3.40-3.27 (m, 2H).

N
HO™
\|/\)—C/>—COZCH3



N |
(S)-4-[2-(5-Phenyl oxazol - 2-yl am no) - 2- (2- phenyl t hi azol
WO 2eoplodsrdyl | - phenyl sul fam ¢ acid: ' H NVR ( 30BCTIVHI®2007/014823
MeOHd4) 5 7.94-7.96 (m 2H), 7.45-7.49 (m 5H), 7.32
(t, J= 7.8 Hz, 2H), 7.12 (s, 1 H), 7.19 (t, J =7.2
Hz, 1 H, 7.12 (s, 4H), 7.05 (s, 1 H), 5.15 (t, J =
6.4 Hz, 1 H, 3.3 4 (dd, J = 14.1 and 8.4 Hz, 1 H),
3.18 (dd, J = 14.1 and 8.4 Hz, 1 H. WD 2008/ 002570
PCT/ US2007/ 014823 118 s p \ NI\ HO S HNY HN j
NH (S)-4- 117 .
{2-[5-(4- Acet am dophenyl ) oxazol - 2-yl anmi no] - 2- ( 2- phenyl
t hi azol -4- yl)ethyl}phenyl sulfamc acid: '.H NVR (300
I\(&—A— %W@&hetﬁoﬂy&ﬂwﬁyﬂﬂhéﬂﬁl)t}ﬂh&ql -Zylamiflo]5B8-(2-phenyiHjazol-4-

yl)eﬂlyég)he&ylls@)famgz af,yfd d tH (gD3Q£)g %04-f q% (m,zﬂ-g)ig 9?_93%9 Zq,n%%—l J=9.0 Hz),
7.53- 7%5)(Fxs%}§17 552(231'11)) Q%Qs M}H(h%s ¥, 1H), 5.28 (t, 1H, /=6.9 Hz), 3.93 (s, 3H),

Di f " uor ophenyl ) oxazol e- 2-yl’ani no) - 2- (
3.35-324dhe@yDt hi azol e-4- yl)ethyl)phenylsulfamc acid: 'H
NVR (300 MHz, MeOH-d4) S 7.97-7.99 (m 2H), 7.54-7.62
(m | H, 7.45-7.50 (m 3H), 7.28 (s, | H), 7.12 (s,
4H), 6.97-7.06 (m 3H), 5.15- 5. 1 H), 3.28-3.40
(m 1H, 3.20 (dd, J = 1H. s N
HO'S' ~HN O Y~ OCH3 3¢
{(S)-2-[5-(3- I\/lethok&‘?ph@ny oxazﬁ dpleaiyi nol - 2-[ (2-t hi
ophen-2-yl ) thi azol e-4 yl] ethyl ¥phenyl sul fanic acid:

' 4 {19YR(B0Bthkizcarblristititidgol 2-ylabfind]-BR(tiriophh-2-y)thiazol-4-
yl]ethéiéneﬂilsvlsfééicg%iq:ﬁ{15')1%7@123%:. é?c’ﬁ%tlzﬁ% @7?69)‘31'7%,1@»11(13& 7.00-6.94 (m,
3H), 62893%#2}?), f@ﬁ)"i 18, 2G5 Wl 6-4 0 (o 2B -z 3. e Dadnf 21), 1.17

(t, 3H, J=7.1 HZ).
O\i &
N
S

H,cozc :

(8)-4-[2-(4-(Methoxycarbonyl)thiazol-5-ylamino)-2-(2-phenylthiazole-4-
ylethyl]phenylsulfamic acid: '"H NMR (300 MHz, MeOH-d,) & 7.97-8.00 (m, 3H), 7.48-7.52
(m, 3H), 7.22 (s, 1H), 7.03-7.13 (m, 4H), 4.74 (t, /= 6.6 Hz, 1H), 3.88 (s, 3H), 3.28-3.42 (m,
2H).

.4

v o O
T -0

(S)-4-[2-(5-Phenyloxazol-2-ylamino)-2-(2-phenylthiazol-4-yl)ethyl]-phenylsulfamic acid:
'"H NMR (300 MHz, MeOH-dy) 8 7.94-7.96 (m, 2H), 7.45-7.49 (m, 5H), 7.32 (t, J= 7.8 Hz, 2H),
7.12 (s, 1H), 7.19 (t, J= 7.2 Hz, 1H), 7.12 (s, 4H), 7.05 (s, 1H), 5.15 (t, /= 6.4 Hz, 1H), 3.34
(dd, J=14.1 and 8.4 Hz, 1H), 3.18 (dd, J= 14.1 and 8.4 Hz, 1H).



. /IPN2140'NI1 N~ '~'Y HII N WO 2008/ 002570
PCT/ US2007/ 014823 119 (S)-4- [2-(4, .
w®G2BM0exshy | pyri m di n- 2-yl am no) - 2- ( 2- net hyl t hi BZDUS2047/014823
yl ) et hyl ] phenyl sul fam ¢ acid: 1H NVR (300 MHz,
MeOHd4) S 7.00-7.10 (m 5H), 6.44 (s, 1H), 5.50 (t,
J=7.2 Hz, 1H), 3.04-3.22 (m 2H), 2.73 (s, 3H), 2.27
(s, 6H. S \ Ng~—~ 1 HO-S-H/ HN /N- OH H ~N/
(S)-4-[2-(4-Hydroxy-6-nmnethyl pyrim di ne-2-yl am no)-2-(2
-met hyl t hi azol e-4- yl)et hyl]ﬁf?nylsulfamc acid: 1H
NVR (300 MHz, MeOHd4) 5 7.4 J 8.4Hz, 2H),
6.97-7.10 (m 4H), 5.61 (s, 1H) 5.40-5.49 (m | H),

3.10-3.22 (m 2H), 2.73 (s, ,2.13 (s, 3H). The
first aspect of Category VI 01 -- esent di scl osure
relates to corrpouanoh N forfula: 0 >"R4 N

O c~ "I § HO V\/n |n i's
het eroaryl and R sh’f urt her merel n below in
Xl .
(S) 4 {2-[5-(4- -Acetamidophenyl)oxazol- 2—ylam1no]—2 (2-phenylthiazol-4-
yDethyl}phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dy4) § 7.92-7.94 (m, 2H), 7.55-7.58

(m, 2H), 7.39-7.50 (m, 5H), 7.26 (s, 1H), 7.12 (s, 4H), 7.02 (s, 1HO), 5.14 (t, J= 7.8 Hz, 1H),
3.13-3.38 (m, 2H), 2.11 (s, 3H).

QP
Ho’\sll‘ \r) g >

4-((:5)-2-(5-(2,4-Difluorophenyl)oxazole-2-ylamino)-2-(2-phenylthiazole-4-
yDethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-dg4) 8 7.97-7.99 (m,
2H), 7.54-7.62 (m, 1H), 7.45-7.50 (m, 3H), 7.28 (s, 1H), 7.12 (s, 4H), 6.97-7.06 (m, 3H), 5.15-
5.20 (m, 1H), 3.28-3.40 (m, 1H), 3.20 (dd, J = 13.8 and 8.4 Hz, 1H).
Q

AP
Ho’s‘ Y; < 2

4-{(S)-2-[5-(3-Methoxyphenyl)oxazol-2-ylamino]-2-[(2 -thlophen—2-yl)thiazole-4-
yljethyl} phenylsulfamic acid: '"H NMR (300 MHz, MeOH-ds) & 7.55~7.60 (m, 2H), 7.26 (t, J =
8.1 Hz, 1H), 7.21 (s, 1H), 7.04-7.15 (m, 8H), 6.77-6.81 (m, 1H), 5.10 (t, /= 6.3 Hz, 1H), 3.81 (s,
3H), 3.29-3.36(m, 1H), 3.15 (dd, J = 14.1 and 8.4 Hz, 1H).

: s
o Q/YE
Ho” o> \l/j/\'/



TABLE XI No. R R 516 phenyl
4- (et hoxycar bonyl )t hi azol -5-yl 517 phenyl
wa@2(o8Mae25ed hoxy- 2- oxoet hyl ) car banoyl ]t hi azol - 5-B¢T/USD87/014823
phenyl 5-]
1-. N-(2-met hoxy- 2- oxoet hyl ) - 1- Hi ndol - 3-yl ] oxazol - 2-yl
519 phenyl 5-(2-nethoxyphenyl)oxazol -2-yl 520 phenyl
5-[(S)-1-(tent-butoxycarbonyl)-2-phenyl et hyl ] oxazol -
yl 521 phenyl 5-[4-(nethyl carboxy) phenyl ] oxazol - 2-yl
522 phenyl 5-(3- nethoxybenzyl?oxazol 2-yl WO
2008/ 002570 PCT/ US2007/ 01482819 120 523 phenyl
. 5-(4-phenyl)oxazol -2-yl 524 phenyl
5- (2- met hoxyphenyl )t hi azol - 2-yl 525 phenyl
5-(§R4-i21(h6xyimnethylpytitidin ¢l-yldmyio)-S6nmeteithiazole-4-

- (4- rophen | - Z
yl)ethkglr(hz?xls ?‘Plﬁ’cﬁ‘:&%h@ﬁ?ﬁ%ﬁﬂﬁzz%&{ﬁwéﬁgnyim (m,
5H), 6544(%,‘ i‘ﬁ% hosyRenzyi % 12l ﬁﬂ?'s-(?zt 5'22 (512 HYeRY s, 3H), 2.27 (s, 6H).
4- (3> met’hoxyphenyl’) t'hi azol - 30 phenyl
4- (4-fl uorophenyl)thiazol - 2- yI 531 t hi ophene- 2-yl
4- (met hoxycar bonyl ) t hi azol - 5-yl 32 thiophene-2-yl
4-[ ( 2- met hoxy- 2- oxoet hyl ) car banoyfl |x+i azol -5-yl 533
t hi ophene- 2-yl QP
5-[ 1- N- ( 2- net hoxy- 2- Qxég§
yl 534 thi ophene-2-yl (2
535 thi ophene- 2-yl

)5”-(&)( %% %%-&'Fyg%t ¢ b ! o%}glfa)g'nbrom&/mg 2-ylgm {2h1¥1 Za%éle-4—
yl)eth}ﬁ%}{}én 188 Gt ) O Xy re (RU0] ¥R Z RleCR 1 k) 85’3474 ﬁd J—8

ene- 2-yl 5-(3-nmet hoxybenzyl ) oxazol -
8. 4H212ﬂﬂ)o@ﬁén’é19(yﬂ 480 (516 pkreriyd) M@—z@ﬂ%myllH)SS —3.22 (m, 2H), 2.73 (s, 3H)
213%hb hene- 2-yl 5-(2-nmet hoxyphenyl)thiazol-2-yl 540
» <22 ti’0Phene- 2- yl 5-(3-net hoxyphenyl)thiazol -2-yl 541
t hi ophene-2-yl 5-(4-fluorophenyl)thiazol-2-yl 542

thioghene 2-yl 5-(2,4-difluorophenyl)thiazol-2-yl
rst aspect of Category VI of the present discldsure relates to compounds having the

- PN9-Maet®f - 3- yl ] oxazol - 2-
-met h henyl ) oxazol - 2-yl

formula:

O

O,
| )=
o N
AW~

~No
HO™ ‘y H™ TR!
H

wherein R! is heteroaryl and R* is further described herein below in Table XI.

TABLE X1
No. R* R’
516 phenyl 4-(methoxycarbonyl)thiazol-5-yl
517 phenyl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
518 phenyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-ylJoxazol-2-yl
519 - phenyl 5-(2-methoxyphenyl)oxazol-2-yl
520 phenyl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl Joxazol-2-yl
521 phenyl 5-[4-(methylcarboxy)phenyl]Joxazol-2-yl
522 phenyl 5-(3-methoxybenzyl)oxazol-2-yl




543 t hi ophene- 2-
544 t hi ophene- 2-
w®4®snbesophene- 2- yl

cycl opropyl 4-(
cycl opr opyl

4- (2- et hoxy- 2-

cycl opropyl 5-]
1- N- ( 2- net hoxy-
549 cycl opropyl
cycl opr opyl

5-[(S)-1-(tert-
yl 551 cycl opr

yl 5-(3-net hoxybenzyl )t hi azol - 2-yl
yl 4-(3-nmet hoxyphenyl)thi azol - 2-yl

met hoxycar bonyl )t hi azol -5-yl 547
oxoet hyl ) car banoyl ] t hi azol -5-yl 548.

2- oxoet hyl ) - 1- Hi ndol - 3-yl ] oxazol - 2-yl
5-(2-nethoxyﬁgfnyl)oxazol-2-y| 550

but oxycar bonyl ) - 2- phenyl et hyl ] oxazol -
opyl

523

5- 4- (pbﬁh&lcar

r\\lr\l onr nn\ll

boxy)phenyl]oXh@bﬁhﬁwybxmﬁ52ﬁd

oveazal

524

GOt

2008/ 0BPE®H PCT

O eao0ar Hid s%me@@@yam;@m

525

5-4-P Joxa
5-4(2- éjﬂ’(\g}vohe

Zol-2Z-yl g&.‘é&bﬁg%&%&l)tmazol -2yl

nvl)thiazol cycl opr opy

526

5-(3-nphhndyphe

nyI )t hi azoI 52(4yﬂu0r6516€rxy§/)dllmfﬂsyll

527 ¢

'JIICII

5-)( 2, 4PH?PFuoro

A e T e e T

528

5-(3- mphéptyben

4-1 3- mat hm(\/nhp

zyT) thi aZO|5-.§- -dethoRHBerZy DHHRIR2YY

n\/I \t hiazol v 560 _cvcl opropv

529

4-(4 fph@bdphen

yl )th| azol %Qymet}’%vmléﬂ?ﬁa@l%@h%{ﬂl ng to

530

the— SPET
procedHre}gutll

t—of—Catego T by The
ned in Sche#éAQWFﬁ& ggﬂg%ﬂ%ég erein

531

be| Qmopheri_ﬁ("mjipl
[N

0O 4+ NEH2

16 SchehgmatitbxyabonShiimadkB-l 02N

' OZN-_ O CldR LR

532 | thi ophene-z-yi 4-[(Z-methoxy-2- oxoeﬁiyﬁcarbamoyl]thlazol 5-y1
533 thiophene-2-yl | 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yl]oxazol-2-yl
534 thiophene-2-yl 5-(2-methoxyphenyl)oxazol-2-yl

535 thiophene-2-yl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]Joxazol-2-yl
536 thiophene-2-yl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl

537 thiophene-2-yl 5-(3-methoxybenzyl)oxazol-2-yl

538 thiophene-2-yl 5-(4-phenyl)oxazol-2-yl

539 thiophene-2-yl 5-(2-methoxyphenyl)thiazol-2-yl

540 thiophene-2-yl 5-(3-methoxyphenyl)thiazol-2-yl

541 thiophene-2-yl 5-(4-fluorophenyl)thiazol-2-yl

542 thiophene-2-yl 5-(2,4-difluorophenyl)thiazol-2-yl

543 thiophene-2-yl 5-(3-methoxybenzyl)thiazol-2-yl

544 thiophene-2-yl 4-(3-methoxyphenyl)thiazol-2-yl

545 thiophene-2-yl 4-(4-fluorophenyl)thiazol-2-yl

546 cyclopropyl 4-(methoxycarbonyl)thiazol-5-yl

547 cyclopropyl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
548 cyclopropyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yl]loxazol-2-yl
549 cyclopropyl 5-(2-methoxyphenyl)oxazol-2-yl

550 cyclopropyl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyljoxazol-2-yl
551 cyclopropyl 5-[4-(methylcarboxy)phenylJoxazol-2-yl

552 cyclopropyl 5-(3-methoxybenzyl)oxazol-2-yl

4- (4-fl uorophenyl )t hi azol -PEHUS20874614823




7 47 Reagents and conditions: (a) CH3CN, reflux 2hr.

0O0s OSI N\ O HNO NH HBr 02N 02N O . |/ 47 48
woe@gemmsso and conditions: (b) (3-C)COHACORZH, BCXZUS2007/014823

HOBt, DI PEA, DWMF; rt, 18 hr. WD 2008/ 002570

PCT/ US2007/014823 122 0 S1 t o~ NOON | "Il /

HNO"S" / HNOO2N HOH CI C 48 49 Reagents and

conditions: (c) (i) H2:Pd/C, MeOH, (ii) SO03-pyridine,

NHAOH, rt, 18 hr. EXAMPLE 16 4-((S)-2-(2-(3-Chloroph

enyl ) acet am do) - 2- (2- (t hi ophene- 2-yl ) ox

azol - 4-yl ) et hyl ) phenyl sulfalk acid (49) Preparation

of
(S)-2-(4-nitrophenyl)-I1-[(thi ophene-2-yl)oxazol-4-yl]e

553t hpnaycloprogy dr 3br om de sal t J-@#pherAlyokazolH2eylof

(<) t ort  hut vl

554 (b rvelopprrsy | AR ah(dmethoxyphabitiazol,2ylsg. 7

5550, | L and thi opneneHifetdR M@ 110
rrrrl)%&(avalpl)abl fromAfa Aesar\% (@gn ('%() m )

D

556i s rm‘yIcLo,peryﬂor 5 hours. Trﬁe(%ﬁamppbmyﬂﬁﬂxamlé Vls

quI Cu

577 o] addEIPRP A nel sof ut 1 on. > Naer SP LRI ROBPURPER O  or m

5581 S| CQlyeRiprGSY1 by filtratiors- (3THﬁt}mlyb@kmys)ﬂdazcﬂQ-wder

vacuum-to afford the desired nrnmmt which can bhe

559uspd dystoprerylnekt step wi t%@:tﬂeﬂlﬂxb’f’h@é‘i)lﬂﬁﬁzm iy
PrEPa Al f I)thinzol.2- .
560, [ 5-RIBr henli ) - N £ () - S-{ATEPPRERDNIAEOI2YY. (11
phene- 2-yl ) oxazol -
Compounds according to the first aspect of Category VI .can be prepared by the

procedure outlined in Scheme X VI and described herein below in Example 16.

Scheme XVI

W P L=

NH,* HBr
O,N

c CH}
7 47
Reagents and conditions: (a) CH3CN; reflux 2hr.

0 s
‘ :>—<\SJ D/YEI‘?—@
- HN.__O
o,N
ol

NH,* HBr
O,N

47 48
Reagents and conditions: (b) (3-CI)C¢H4CO-H, EDCI, HOBt, DIPEA, DMF; rt, 18 hr.



4-yl] ethyl} acetam de (48): To a solution of
(S)-2-(4-nitrophenyl)-1-[(thi ophene-2-yl)oxazol -4-
wQ kqoepbeaman ne HBr, 47, (3.15 g, 10 mmol) PCT/US2007/014823
3-chl orophenyl -acetic acid (1.70 g, 10 nmol) and 1-
hydr oxybenzotri azole (HOBt) (0.70g, 5.0 mml) in DV (
50 nL) at 0 C, is added 1-(3
di met hyl am nopr opyl ) - 3- et hyl carbodi i m de (EDCI) (1.90
g, 10 mol) followed by triethylamne (4.2 nL, 30
mmol ). The m xture is stirred at 0 C for 30 m nutes
then at roomtenperature oué&2night. The reaction
mxture is diluted with water and extracted with
Et OAc. The conbi ned organic phase is washed with 1 N s
d

aqueous HCl, O aqueeds NaHCO3, water and brine,

dri ed over Ssol vent is renpved in_vac 0 \ J
af f groyfe~ge€si MNed product which ps dis t N

fur} flcgtlon WO-2668#~0025%0 P 014823

apR HOO N

-((S)-2-(2- (3l osbenyl)acetantdof{Z-(Z-(thio e Cl

2-yl ) oxazol -
2- (3-chl or ophen
{(S)-2-(4- n|trophenyl) 1-[ 2-(t hi ophene-
2- yI)oxaz 8-4y|]ethy|)acetamde 48, (3 g)4Ps
g ﬁco‘n@xtﬁg" &) Pass, MM @HY til) S GPyHdine, NHIOM G, 18 hr.
'S adde and fhe mixture is stirred under a

hydrogen at nosphere 18 hours. The reaction mxture is
filtered through a bed oﬁxggkﬁ TER ¥Iand the solvent is
renmoved under reduced pressure. The crude product is

4-((S)D-SS (1-Thtbrophenyl)ackitaaidp)-2- (m()hxaphbﬂerkat)mzm—ﬂ#ylﬁﬂsd)phenylsulfamic
pyridine (0.157 g). The reac% %ﬂ Is stirred at room
tenperature for 5 nminutes 4 &P Mhich a 7% sol ution
of NHACH is added. The m xture is then concentrated

and the resulting residue can be pur d-by rev
STiaeston oREDULAPPPhETAH I EiophericuPPa e ot e anine

hydrobtrﬁ'ﬁ @e’@&ﬂ% %#mrerlg? (DGER! ARSI - %@Meﬁyﬁh -&fobutan-2-

pr esen osure relates to corrpounds havi ng
ylcarbztrh'ae]‘ TrBs7a, 19&1 nﬁaol)smnl\ ttxiqp@ene-zmrbewamniwméra 140 mmelg (available

from Aﬁﬁiy ‘?‘Siﬂrn%m%{?@ﬁf%ﬁlﬁ‘ IIT r ?ceéef%e%géllrge dI'h'%q'regct%nbrgtx%e is cooled to

room temperature and diethyl ether (200 mL) is added to the solution. The precipitate which

hyl ) phenyl sul fam ¢ acid (49):

forms is collected by filtration. The solid is dried under vacuum to afford the desired product

which can be used for the next step without purification.

Preparation of 2-(3-chlorophenyl)-N-{(.S)-2-(4-nitrophenyl)-1-[2-(thiophene-2-yl)oxazol-
4-yl]ethyl} acetamide (48): To a solution of (S)-2-(4-nitrophenyl)-1-[(thiophene-2-yl)oxazol-4-
yl]ethanamine HBr, 47, (3.15 g, 10 mmol) 3-chlorophenyl-acetic acid (1.70 g, 10 mmol) and 1-
hydroxybenzotriazole (HOBt) (0.70g, 5.0 mmol) in DMF ( 50 mL) at 0 °C, is added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (1.90 g, 10 mmol) followed by triethylamine
(4.2 mL, 30 mmol). The mixture is stirred at O.°C for 30 minutes then at room temperature
overnight. The reactien mixture is diluted with water and extracted with EtOAc. The combined
organic phase is washed with 1 N aqueous HCIl, 5 % aqueous NaHCO;, water and brine, and
dried over Na;SO,. The solvent is removed in vacuo to afford the desired product which is used

without further purification.



561 net hyl hydrogen phenyl 562 nethyl hydrogen benzyl

563 net hyl hydrogen 2-fl uorophenyl 564 nethyl
whyasoesm 3-f | uor ophenyl 565 met hyl hydr ogen PCT/US2007/014823

4-fl uorophenyl 566 nmethyl ' hydrogen 2-chl orophenyl

567 net hyl hydrogen 3-chl orophenyl 568 net hyl

hydr ogen 4-chl or ophenyl 569 ethyl hydrogen phenyl

570 et hyl hydrogen benzyl WO 2008/ 002570

PCT/ US2007/ 014823 124 571 et hyl hydrogen

2-fluorophenyl 572 ethyl hydrogen 3-fluorophenyl 573

et hyl hydrogen 4-fl uorophenyl23 574 ethyl hydrogen

2-chl orophenyl 575 ethyl hydrogen 3-chl orophenyl 576

et hyl hydrogen 4-chl orophenyl 577 thiene-2-yl

IPtelsRgech Pheisy2-(25@8cHl tiopheny?)aybtaingdir) é2y 6 (thimpbyhe-257@xazol-4-

yl)eth)/b%?erenyg%al\fasw e AR - hIB e B B (e B R L 12-hiophane-

} I hi
yl)ox%zél L4l gl[] Ee %%étamﬁg% 4t§h :(3; ggrs?lié:oldl%lgiri ggée?]H (4 mL). A catalytic amount

of Pd/(B(](Q% @\r/wp eerdded ap@ he inixdnve i sipredpages gehydrogen atmosphere 18 hours.
The reaacglﬁg 61?15{ be n%{ Trered TR Vﬁgﬁjﬁ b @S? E:%U"EEMMEJ‘&&:%S%HQS removed under

egory can pe prepare
reduceg blﬁﬁé&d‘df ’Eh@chﬁll:]e Dﬁdiuict‘hsﬁish&ﬂt&d)ﬁs/ byndnnel (Hésﬂ!) iand drehedevith SO;3-
el ow_i XVI |

pyﬁdmﬂ_qwlﬁ 5] The @actlon is stlrrel?i at room temperatur %g}*l'glzmmutes I}Jter which a 7%
solution of NH,OH is added. The mixture is then concentrated and the resulting residue can be

purified- by reverse phase chromatography to afford the desired product as the ammonium salt.

The second aspect of Category VI of the present disclosure relates to compounds having
the formula:

RZ

s

wherein R' is aryl and R® and R? are further described herein below in Table XII.

TABLE XII

No. R* R’ R'

561 methyl hydrogen phenyl

562 methyl hydrogen benzyl

563 methyl hydrogen 2-fluorophenyl

564 methyl hydrogen 3-fluorophenyl

565 methyl hydrogen 4-fluorophenyl
566 methyl " hydrogen 2-chlorophenyl

567 methyl hydrogen 3-chlorophenyl

568 methyl hydrogen 4-chlorophenyl

569 ethyl hydrogen phenyl

570 ethyl hydrogen benzyl




O+ ji2lBr
condi tions:
wERONBBB0D 7/ 014823 125 - NN | -
Reagents and conditi ons:
rte,

HBr

EDCI, HOBt,

yl:--1/

(a)

02N 50 51
Dl PEA, DM,

CH3CN;

r ef | ux,

2 hr.
N/ HN

18 hr. N

CH3 2N H3C CH3 1 50 Reagents and
WD 2008/ 002570
QI NsE07/014823

o /
(b) CBHACORH,

jl::) NOO\

02N HN O HOS-N/ HN O H"'Cc 51 52 Reagents
(c) (i) H2:Pd/C, MeOH;, (i)

and conditions:

S03- pyr

i di ne,

NH4AOH,

rte,

(4-[2-(S)-(4-Ethyl oxazol -

acet yl am noet hyl ]

Preparati on of

18 hr.

-phenyl}su

1134,

m c aci

EXAVPLE 17
2- phenyl

d (52)

(S)-1- ol=-2-yl}-2-(4-nitrophenyl)ethanani ne
(50): / ofthyl hydrogen 2-fluorophenyl
1-(S) - it (& thyi—=cagbamrt—actd

E ortob fﬁ@} ‘%ﬁ%’% ;?af.luoropﬁenyr
1-bronn-2§ﬁ&ta1onee&@0@b 4 1 hytlrogel nTDI)Lﬂﬁbggﬁ%aw
(500 m_}L s—rettuxed—for 8 holts He reaction
mxturd i9’%ooled £V oo teﬁﬁ@iogf’%lr e and-dulerpphenyl
ether iIs gggled[t0 LG SOl 48, t1e gr%%;g F
which farns is rennvgd by| f ??ra |on and i< I-%%&b
wi t hou{ f687€hef pueihil cat | onhyﬁmgpmr atfi 0|4 dhﬂorbb{nenyl
| - (4- ethytoxazptm2—yi—2-14 phemH)et-hy-—2-pheny
| - acet ami 5’7”7‘ thiene-2-yf hyﬂrogg phenyl

578 thiene-2-yl hydrogen benzyl

579 thiene-2-yl hydrogen 2-fluorophenyl

580 thiene-2-yl hydrogen 3-fluorophenyl

581 thiene-2-yl hydrogen 4-fluorophenyl

582 thiene-2-yl hydrogen 2-chlorophenyl

583 thiene-2-yl hydrogen 3-chlorophenyl

584 thiene-2-yl hydrogen 4-chlorophenyl

Compounds according to the second aspect of Category VI .can be prepared by the

procedure outlined in Scheme XVII and described herein below in Example 17.

Scheme XVII

O
j’/\Br
O,N
O O.N
50

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

e
=N

NHz *HBr



(51): To a solution of
(S)-1-(4-ethyl oxazol -2-yl)-2-(4-nitrophenyl)ethanam ne
W0 2@8/000520 9 g, 11 mmol), phenylacetic acid (1PODU007 614823

nmol ) and 1- hydroxybenzotriazole (HOBt) (0.94 g, 7.0
mol) in DM ( 100 mL) at O 'C, is added
1- (3-di net hyl am no- propyl ) - 3- et hyl car bodi i m de WO
2008/ 002570 PCT/ US2007/ 014823 126 (EDCD (2.68g, 14
mmol) followed by triethylamne (6.0 nL, 42mmol). The
m xture is stirred at O Cfor 30 mnutes then at room
tenperature overnight. The r&ction mxture is diluted
wth water and extracted with Et OAc. The conbi ned
organi ¢ phase is washed with 1 N aqueous HCl, 5 %
aqueous NaHCOBi water and brine, and dried over g \\
Na2SO4. The sol ve is fenmoved in vacug.to .ffo~d

[)

desired al I's used w thout
pur|f|« “grepatation o o
&2 ¢ 4- eNimy! mxazol - 2-yl ) - 2- plehyl acet yl ani hoet hy

Phenyl }sul fam ¢ acid (52):
N—[I-(4 et hyl oxazol - 2-yl)-2-(4-nitrophenyl)ethyl]-}{
enyl acetam de, 51, (0.260 g) is dissolved in MO

A cat a%tl c anount of Pd/C (10% w w) iﬁ added
and the m xture is stirred under a hydrogen ~at nosphere
1& dageHts and Béndiféss: (ONC{HAOLE EDGI, HOBte DEREANDMIE vt 8 hr.
bed of CELI TETM and the solvent is renoved under
reduced pressure. The crude product is dissolved in

pyridine (12 nL d tyeated with S03-pyridine (0O %
g, 1.23). The Eggrrdﬂ is stirred at roomtenper jf%krj/
g af tef which a 7% sol gt j;on

3 ed..®»The _m xture is then ce nd the
r s, ~1/regyo.-o|s pun#TTEFbyHO?EC r se®phase .
chromat ogr aphy tlo afford the desired product as the
amoni um sal t. Reg ion of HPTP-J3 provides a net @
for nodul ati ng thesgg#ivity of angi opoietin
receptor-type tyrosine kinase Tie-2, and thereby
nedi ate, afféct, or otherwi se control diseas¥ states
B el o R0 RO B PR O B SR Bt SO, . 18 b
of the pr esent dlsclosure serve as a nethod for

. providing regul ation of is. As such the
present disclosure addreggggdggggr unnmet nedi ca
needs, i ny{en2ak)-es- Ethy)oﬂfzeuz@n)rmpﬁarmmtﬂmn@ethyl]

effectlve as human protein tém€5|ne phosphat ase beta
(HPTP-j 3) inhibitor s‘PhéﬂfﬂH‘H 639689 di ng a net hod
for regul ating angiogenesis in a disorder wherein

angi ogenesis is elevated; 2) PrOV|d|ng conposi ti ons
ePreparatior 0§(99)I=11uﬁéanthp!}q;<taé¢ln2- Drogi-nisrophersplsthangeinge(Sq): A mixture

of [1 ($Z'Pa£a:% 12 el t? h%ggetﬂgﬁcérﬁ%ﬁb%u?[&% P, F,g(;lb%gBZ.Smmol)

regut a |ng a sorder;
and 1-bfom-Bibugaroae(@6%f 4.0nsLe3G mutdl)/m G pEN (@@@h’di) nis refluxed for 18 hours.

NG S T N ENE Ay ORI TC  —

the précipifatéWhRhdBFms is removed by filtration and is used without further purification.

R

Preparation of N-[1-(4-ethyloxazol-2-yl1)-2-(4-nitrophenyl)ethyl]-2-phenyl-acetamide
(51): To a solution of (8)-1-(4-ethyloxazol-2-yl)-2-(4-nitrophenyl)ethanamine, 50, (2.9 g, 11
mmol), phenylacetic acid (1.90 g, 14 mmol) and 1-hydroxybenzotriazole (HOBt) (0.94 g, 7.0
mmol) in DMF ( 100 mL) at 0 °C, is added 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide



wher ei n angi ogenesis i s decreased. W) 2008/ 002570
PCT/ US2007/ 014823 127 For purposes of the present
waele@shesor e t he term"regul ate” is defined as PCT/US2007/014823
including, but is not limted to, up-regulate or
down-regulate, to fix, to bring order or uniformty,
to govern, or to direct by various neans. |In one
aspect, an antibody may be used in a nmethod for the
treatnent of an "angi ogenesis el evated di sorder™" or
anglogene3|s reduced di sorder”. As used herein, an
"angi ogenesi s el evat ed dlsorﬂ%i is one that involves
unwant ed or el evated angi ogenesis in the biologica
mani festati on of the di sease, disorder, and/or
(EDCIy @684, ilannrn'bl) fohewbd by atgthgbmbses@aiml., H2madioly Tle mivgure is stirred at

0° di_sor der; as a s npto of the rder,. Sim y
0°C fof 3 T SEra P & HERERL Qg ity 1P SR PSR 9¥iluted with

water dﬂavéiltféet%d‘%ﬁm BOAE. TREUGRBindN OF QARNSIFSE iJ WadHed with 1 N aqueous HCI,
ogi cal manifestations. This "invol venent" of
> % aqaﬂ‘@vsdg

e swhatsr and g, 658 daisd oven Ne3Qud /Thedqlvsat is removed in
t
vacuo &O%?({I’g%e h&iljeﬂgﬁosducp H{hé%iirs] élgt?ci atgmzlat ﬁﬁf*hé@:qﬂfﬂ%tlorﬁe
di sorder or biol ogical manifestation, whether the

| evel of a is.is el at ced
JIRBARLSR P 94 E%??ﬁnf?‘e@?ﬂaﬁaz@%é}ﬁ?a?q}w’%ﬁ lamingethylle
phenyllymf@ﬁe%eidcgb) CRUfS e(a,edaylBﬁﬁoyizeyl)-gr(mwr@,ﬂMyg&dhgn 2-phenyl-
causes he ang IogEHESIS as part of t obser vabl

acetamyigiSfl o6} 200 oxis disselved i Mesdd (hmlg; fo?f&@b’“c amgunt ofPd/ s (10% wiw)

is addedha%ddchg‘ §ift §t%re? {s s h‘%ﬁ g&lﬁér e{ ﬁycﬂggéry{ %ér@ 18 ﬁBPE qfhetrgfctlon mixture
I NCr easeda uce angli-ogenesi roma clinical

is ﬁltemﬂahmmgh rathedaxfgiﬁiga“ﬁ@g iagd rthmlsodmn@ss tehwved vaderaeduced pressure. The

e BN 08 SBRAETAS 255 IR B QAL bR 817 129,

The re@dtidnli€ stired heiSostlenper el fot ﬁﬁmﬁﬂf&@ aﬁa Wwhiah ar’k% gblution of NH,OH
the di sease or disorder. In t spec Iatlon

(10 mlgyis aﬂ@@dog@rfe@vsmmy thercoppepTaled R dhe Colingegdun i purified by
hr RARLarrAMnd d&8idel RRoRER AP Infth It.
reversgﬁ%fsg%enééé?g regul aatl ed di sordersrl,bg(t)hat may beortmrngastaed
by the present disclosure are herein described bel ow

F ATI e ent scl.osur l so L
RIS GP T RS PimgthS R ARG BelbEPof shaiopoietin

receptéfyBe Mﬁﬁﬁe RimkETIe-2,yndshérebphrdfaba affset, bed)ﬂhe(vHEé' Eorfijol disease
inhibitors as disclosed herein, In

ral
states gelaied IsEEIRARHBS MICEHS 2RgRgTesis is gl)lpraﬁerix feée{%t%fgby the human body.
faahih Wid tion of
The ooty 8] (f23reith FREBSRAIENCN afiod Krto Aliniepiation o
angiogehé=s t Av eucksthh prasanipdistlesure agdrgssen sevshnal st medicabaeeds, inter alia;

1) (ll—‘_!'F())lﬁinFn) ccl)rggcl)stﬂxér%resi’fec%ve as human protein tyrosine phosphatase beta (HPTP-f3)

inhibitors; and thereby providing a method for regulating angiogenesis in a disorder

wherein angiogenesis is elevated;

2) Providing compositions effective as human protein tyrosine phosphatase beta (HPTP-3)

inhibitors; and thereby providing a method for regulating angiogenesis in a disorder; and

3) Providing compositions effective human protein tyrosine phosphatase beta (HPTP-j3)
inhibitors; and thereby providing a method for regulating angiogenesis in a disorder

wherein angiogenesis is decreased.



b) one or nore excipients. W 2008/ 002570

PCT/ US2007/ 014823 128 For the purposes of the present
waele@shaesor e t he term "exci pient™ and "carri er "PEr/ES298T4823

i nt erchangeabl y throughout the description of the

present disclosure and said terns are defined herein

as, "ingredients which are used in the practice of

formul ating a safe and effective pharmaceutica

conposition.” The formulator will understand that

excipients are used primarily to serve in delivering a

safe, stable, and functionall2fhar maceuti cal, serving

not only as part of the overall vehicle for delivery

but also as a neans for achieving effective absorption

[BorigepdseshPine preseht dibcloant thweterm Iergatlite€his defined as including, but is

exci pi ent E%éflll arole as. sinple and dire

not linpifed r’i@y wTeRRstq oF dqwRsFeguliite. 4p fixe iabrinsprdener iRy i gpverm, or to

direct BYVarRfisR¥dahs Ofn @n@ﬁp@&@@x‘n hht2 JU9 i ShEMRealin %Q@éth&g fdr@he treatment of
I'nsure delivery of "the ingredients safely to the

an “angip genesls. elevated disordeRtanr“angingeniesis reduced dinpadaragdsyped perein, an
anglogenesmteli]e‘é/at Cdlocﬂp (}HQISL%S ?Le {ﬁ?lrw’oﬁfég Ql}lw%léﬁlOQ%Yvatelaaa\ﬂglogenesw in the

phar macokli net
blologiaameﬁﬂfctswxonaﬁ‘ theﬂisem dleqirdetgedd/@r abncbtloramanhablollqg;gal cascade

cacing e B B o S e SRS B Spgogmess reduced
disord@P§s i (HRY BvBRRY Wasdf A Feduced affioféneskahltte Elbﬁig@@ifl manifestations.
according to the present disclosure; and

b or
This “inpekyemgat sifengiogenesit inan asgiagsnesivgl emtgéfr%’)é‘s%ﬁ disorder includes, but is
nothnﬁ%gﬂgq&%%gﬂﬁvh cludes: a) fromabout 0.01 ng to about

one Or nore phenylsulfam c acids or salts

1. t’ﬂmerg n%?lg&g gé Qgca{u% A QF‘ERQ Tgi?s%@ o‘ij 'b%(ﬁé%?égrrg?mgég g)l whether the

€ excl |en urt exa 1056
dev@afﬂahgmgenesmb etbyateday réduead ghmu’tcany, bmfdpuoabnututmmmumty,

1%%%% et RS e Saine b€ elbesana o)

nor e eXCI The term

2. ar}%?ggnﬁmﬁg% EWemW?blgfm%gs ?18{1“#@1 acﬁgease or &Sorder. That

nbeﬂwldﬁéhéeadp disHbs medbiraslel iM Cerpls Fab@IREeadétllof @luced
perlods of time necessary to achieve the _desired, or

taneiegsaets-cFroms a(clinicalytandrouy agdogenstin indigajes e fisease; however,
3”.&?25 hBgs BQeJ e MLAMRLAA of B8 dls%rage oSdicdtaas the

_ e state, age, sex, and wel ght of the human or
3. %Mgggeénggs td ﬁaq{ §Fthe 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 that comprise one or
more human protein tyrosine phosphatase beta (HPTP-) inhibitors as disclosed herein. In
general the disclosed compositions comprise:
a) an effective amount of one or more phenylsufamic acids or salts thereof according
to the present disclosure that are effective as human protein tyrosine phosphatase
beta (HPTP-B) inhibitors; and

b) one or more excipients.



Al t hough particul ar dosage regi nes may be described in

exanpl es herein, a person skilled in the art would
wa@ppsmeesai ed t hat the dosage regi me may be al t RCBUS1007/014823

provi de opti mum therapeutic response. Thus, it is not

possible to specify an exact "effective anmount." For

exanpl e, several WD 2008/ 002570 PCT/ US2007/014823 129

di vi ded doses nmay be adm nistered daily or the dose

may be proportionally reduced as indicated by the

exi gencies of the therapeutic situation. In addition,

the conpositions of the presi8$ disclosure can be

adm ni stered as frequently as necessary to achieve a

t herapeutic amobunt. METHOD OF USE The present

By GhOPikpBsds@Ifahe prebént dischdee the meme‘gaﬂcqﬁemg and “carrier” are used
angl ogenesi s 1n_a human Con”prl sin

% ni st %r a
interchAngReR DOMESHSPOHbE dSTeriERendH S8 SRR EORLIHCAd SeifEretrs Sre defincd
herein gé( %@d@ﬁts Wi et Gls0F e AeRE of Rt :Fﬁé hRtefredtive

ng an angi ogenesis regul ated disorder in a
pharmmb}leaitcomphsltlenﬁ’ t he angi ogenesi s regul at ed di sorder

dﬁé af?) g&torgw d%:r ndetyxgtt %% q%:rgtg lé.ldeetfsed% tq'haii:ﬂ' ga serYe in delivering a

'S C osen rom retino
safe, stdBRCMRd ﬁ;tnlcﬁdmal phamtaenticdl cderang abt omln asrpagt of #recmiergl] vehicle for

cetves Pl R oo B phISTSs ShER 6 oETE 1 LB e acive
ingredfRB! AH‘éscbl‘ﬁ?eng h?a@eﬁl?a ré1B5e E‘xhia‘plé“e(ﬁd Hirsdt \k bEingiah, inert filler, or an
nycobacterial infections, Lyne's disease, systemcC

ex01p1¢ru ps ysest areiameioks part pbe pﬁmmyngﬁys@@@mcg@tm%,to insure delivery of
the 1n%gci18?ts sat? VIGIRE ste BabE: etl“Pé S REASE card %(g ﬁa?ch QABSarftAtdfMBe fact the

I’sor or0|d| presune
compolings$ opﬂhae,xmnsdlsaes.tré havk meprsm;d ealybir gpotenstyi phapinpegkinetic

Stargardt' s di seas ars itis, chronic retinal
Properfgs, & rftS TR Q?Ya)}gé@iﬁ’ér one, toxopl asnosis,

I8.3GD L eﬂ&% tek asarsclogemim figisncldiseases

associ at e rubeosi s, an roliferative

vidt r eofrem 4’?@9&9@91 g 5y Rt é%(fr’ﬁ'lgé’ fopewn é“‘HF pheydgfamic acids or
et hOdg’al{sQﬁJ:ngPg‘cc %tboﬂileg)% chi cﬁ@élbﬁﬁ}e _
angi ogenesi s regu dis cf In subj ect wherein

the angimgtsnesﬁi&cnmgmlsat ed di sorder |s an

anqi eneS| ed di sorder. .a aid disorder is
c‘ﬁggt T‘”faé?ﬁ 1f ? % vk BRI as glgages such as

Giohn' sroft a6, ()andg tﬂ. slﬁmn 09 eng:@ﬁ a>rte| @&, m@eqhicaglssfamic acids or salts
sarcoidosis, rheumatojd arthritjs, ngi onas,

© o5l er - thewe 2rentdinede dharresery disg szﬁ’ta‘é y henorr hagi ¢

g angbgggla,%b%e,&%lg,qsor bl ood borne tunors and
acqui red i mune deficiency syndrome. A further exanple

oA furthentixanipbe efidiselpsrsiepmppsitians éneludast hod f or
t %)gjatelc Wqé’bou@ 6@ rﬁg &8 gﬁ(l.nﬁ lr()qg loﬂ)r?g ordlinﬁ% %%gxyisﬂlfgmlc acids or salts

ereint angi og ene I'S regu sor der
an angieogﬁraemrﬂlrrgeduheplredersdus;tmsum;dndhosen from
écral etal nuscle and n%ocar di al ischem a, stroke,
onaPy° S PErSCXRERSe, peripheral vascul ar di sease,

CPhO Y etV ey arlb&@2 38 used herein means “an amount of one or more
phenylsulfamic acids, effective at dosages and for periods of time necessary to achieve the
desired or therapeutic result.” An effective amount may vary according to factors known in the
art, such as the disease state, age, sex, and weight of the human or animal being treated.
Although particular dosage regimes may be described in examples herein, a person skilled in the
art would appreciated that the dosage regime may be altered to provide optimum therapeutic

response. Thus, it is not possible to specify an exact "effective amount.” For example, several



A yet further exanple of the disclosed nethods
i ncl udes a nmethod of vascularizing ischemc tissue.
wa\g00smexs7herein, "ischem c tissue,” means ti SSPET/UkENT/014823

is deprived of adequate blood flow Exanples of

i schem c tissue include, but are not limted to,

tissue that | ack adequate WO 2008/ 002570

PCT/ US2007/ 014823 130 bl ood supply resulting from

nmyocardi al and cerebral infarctions, nesenteric or

linmb i schema, or the resuls gf a vascul ar occl usion

or stenosis. In one exanple, the interruption of the

supply of oxygenated bl ood may be caused by a
dhmk%i@CU|ar gcclusion. Such vascul ar occl usi on may be

SSmpY, be peiniyerer cled¥ ok therdosa may beuprgpersionally reduced as indicated
by theRkpeasids 88thed ; - t . e1 | ' . Al s
Y “ n%%uded V\Fteﬁ}l%% emrrstzfe{tal Eé) s %fgh?ﬁté(g{’ rk#egén OIEO%FH)@) s%0f the present

disclogre sembe aimiligeedas frequénslyt asewcematy tofackicet @ tladrapeutic amount.
muscl e and nyocardi al ischem a, stroke, coronary
artery di sease, peripheral vascul ar di sease, coronary

artery disease. A still r | e of the

di scl osed mnet hods inclaﬁéﬁhgﬂﬁg¥ﬁggggf repairing

tissue. sed herein, "repairing. tjssue" neans.

p?% rfF%“ﬁ%%%SB&C bR P msthoptilor SEHAInEggiReRD Chy puman
compriskiguidminieding el atdinig ofikr Méke Ifithe 8REIEQS coMBBIhd

g . S.
repair or tissue engineering. One skilled in the art

aDpE exdndple Hf tidiscl6wdhanddy B hfdes b HBId R tlelting an angiogenesis
required for tissue repair. In turn, tissue nay e
regulaf&é%&‘@é%erby a sphjepty aheEein e angineehesis regulates] diserdenistanangiogenesis
levatddHisdri &S qryel th QRS i Ihg. arthritis :
cleva osftleor por gg(:i gfggﬁ Ogétk%é? C]jéc{}g g% FEITF 9‘3?%%% Fhipgpathy, maspqy degeneration,
cancer;$ield g eelhrayemias sarbeid dsyphi sy pizypdbrinthoas ela@ti€urh,Paget's disease, vein-
ragical procedures. jrradiatjon, |aceration, toxic i
occlus%ﬁé%{.t%rg lcgglugppa(far?thc} g%ﬁt{ué: Ve, fllsseg& ghrpgic lfvlemsévdmtgngl’ycobactenal
infectiats, Dyme's diskase; ygsterlic QB &ythehRdsis, #tiRphihs! H#$eSmaturity, Eales'
di ngp-hegl_ng wounds. Exanpl es of ~non-heal i ng wounds
iscasq Bepeels dinshs PR SRpHNg P eeintiy eseharpidifis, prasumed ocular
histopledrR&\34, IFesPA&RO]s8 Myofh. ofticafilsY t o ... .
, P readi | v, The d_isscl. g%%d’ %% o%hgg%%g&a?lg%sg %f%@?'émf ofronic
retinal detachmentf heneryigepsity sgudromeptoixoplasmpbie, ttamt@atd padt-laser

aut dedq.t ] ation ((GTR), procedures. Such
S SR e T T —
.wound healjng,foll ow i_nvasi ve
Ul AR S B YO0 Rl BBl 2Bk o
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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
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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.



di sease and ul cerative colitis, psoriasis,

sarcoi dosis, rheumatoid arthritis, hemangi omas, Gsler-
wo\emeneRendu di sease, or hereditary henorrhagi BCT/US2007/014823

tel angi ectasia, solid or blood borne tunors and

acqui red i mmune deficiency syndronme. Medi canents

useful for the purposes of tissue engineering thereby

i nduci ng enhanced tissue growth. WO 2008/ 002570

PCT/ US2007/ 014823 132 Medi canments for the treatnent

an angi ogenesi s regul ated di sorder in a subject,

wherein the angi ogenesis rebill ated di sorder is an

angi ogenesi s reduced di sorder. PROCEDURES Screening

Assays using in vitro and in vivo nodel s of

aOﬂieﬁ gﬁzﬁﬁﬁlies of\tiei tiyede e%méermhexdﬂnptd aftbel disolysedimathodayncludes in

cell-cOPRImREOF SO TFoACUsS Hen S LT ST s ot P tissues
when 1%5’151%&@ 2B LitOGat RIufls RieRGatigs SR& dis@h ¥l Redeh, Gidrhate@4l-guided
I's or formation of vascular structures fromtissue

tissue eeggnerﬁtrsn s bierused toprompsabena iegrowtiaiing far axaswle, peggdgntal disease.

Thus, %rr?%@)\ d }?gé lla%gli pi(ggb{?gﬁé B}y v{}ﬁ%?k&%&gh ed t?s%u&l assembled into

three—c(iﬁﬁﬁﬂl))nalmhﬁgnmeshs Btlthe 4i3®efid Fpund or bﬁnevtwsu@ imocal of sykch repair.
angi ogenesis The in vitro nodels which are suitable
f Aryet Sigtlicn ekdifiplprof skestissde Sﬂgned:rmg @mpipbqof:thietdisomked methods, the

endot he] i cells r tis ts .and asure the
compwéetsc{?ﬁe%agﬁwaa o ﬂaﬁ%ﬁa’rﬁ ema qrjint §Higes coyraigipg human
ti ssuest N %n@ﬂ ﬁ@l—éﬂi’&bc‘%ﬁe hle66n Gﬂﬂiskzzﬁs’éﬂ Yntbfﬂﬁetlﬁxésl CTHis&pproach involves
mting exanples of in vitro angi ogenesjs assays

lsolatmm eellsd%ormbe bedy, placing themeyith stragtasd matrces. and implanting the new
syste ng{c%tthg go&pgr udh *.h' ?gtgxtn' Shsiaé ﬁl%'ﬂ gr ¥ol UJPﬁn?lic,n agntlbodles may be

or mat 1 on, ndot sprouting aortic
included pi anéll-ase&yaantir gtatfetoqhmrioteaﬂmtgrwﬁnrqfhhas@hwonmind&ﬁn the graft. It

Vivo del s of angi.Qgepesi s The in VI a
s envisionen QR daS metoR® B Bechreretiey b2 ysted P ARRED gl sepeir
regendthifdi] ARMYifdefing &0 Piodusls8u&llad @eAlakY afd bEiYS lceibral aiehbbus system
in the ﬁresence or absence of growth factors (i.

tissuesygugrsclsy livemghdpuiceeatis 19lpt Grrplingnrdicdes) slissel gr ot h
| $hIBASLLGHsYsufl 4186 ?}elQ@§ t\ﬁ@tu'sé’ Bf e d?é’clé@é%ﬁhﬁgﬂfﬁuc acids in the

sur%gate rmrrl}{er SucC ermg obl n content “or
manufhtiuoy eScmeticamgnicior promdlong thie rgmwuhg)f@kmw‘aﬁsrepifacements

V5 B SB RATPSR R AR R BRI e i
accordifi@ toolie pessetit disclagure anthetrhanufichitieEla médigara&ﬁ&yr usi.in effecting tissue
repa1r-|;qu ggcel(}g%{e?c% og' gtrnde Elgsrurgrgéergl ra\tll%?xc(&’l%r)lp%gct:édgrnes()f I schemi ¢

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 anglogene51s regulated dlsorder is an angiogenesis elevated disorder chosen from Crohn's
dlsease and ulcerative colitis, psorxasxs sarcoidosis, rheumatoid arthritis, hemanglomas 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.
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4-T2- (4- Ethylthlazol 2-yl)-2- (phenylacetylan1do)ethy|

1. Inp\t}terg};:llgdselilsl, (f)fa e{plg(i:ogac(r:llescils V0% N T HBs. NHNO H
The in vitro models which are suitable for use in the present disclosure employ cultured
endothelial cells or tissue explants and measure the effect of agents on “angiogenic” cell
responses or on the formation of blood capillary-like structures. Non-limiting examples of in
vitro angiogenesis assays include but are not limited to endothelial cell migration and
proliferation, capillary tube formation, endothelial sprouting, the aortic ring explant assay and

the chick aortic arch assay.

2. In vivo models of angiogenesis

The in vivo agents or antibodies which are suitable for use in the present disclosure are
administered locally or systemically in the presence or absence of growth factors (i.e. VEGF or
angiopoietin 1) and new blood vessel growth is measured by direct observation or by measuring
a surrogate marker such as hemoglobin content or a fluorescent indicator. Non-limiting
examples of in vitro angiogenesis assays include but are not limited to chick chorioallantoic

membrane assay, the corneal angiogenesis assay, and the MATRIGEL™ plug assay.

3. Procedures for Determining Vascularization of Ischemic Tissue.

Standard routine techniques are available to determine if a tissue is at risk of suffering
ischemic damage from undesirable vascular occlusion. For example, in myocardial disease these

methods include a variety of imaging techniques (e.g., radiotracer methodologies, x-ray, and
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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 can 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 blood flow to tissue
before and after treatment. Angiography may be used as.an assessment of macroscopic
vascularity. Histologic evaluation may be used to quantify vascularity at the small vessel level.
These and other techniques are discussed in Simons, et al., “Clinical trials in coronary

angiogenesis,” Circulation, 102, 73-86 (2000).

The following are non-limiting examples of HPTPB (ICsp uM) and PTP1B (ICso uM)

activity is listed herein below in Table A.
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The dimensions and values disclosed herein are not to be understood as being strictly

limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.”

All documents cited in the Detailed Description of the Invention are, in relevant part,
iﬁcorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. To the extent that any
meaning or definition of a term in this document conflicts with any meaning or definition of the
same term in a document incorporated by reference, the meaning or definition assigned to that
term in this document shall govern.

While particular embodiments of the present disclosure have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the disclosure. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this disclosure.



i) substituted or unsubstituted Cl-C6 |inear,
branched, or cyclic alkyl; iii) substituted or
warp®sbexsrd ut ed phenyl; and iv) substituted or PCT/US2007/014823
unsubstituted heteroaryl; Z is a unit having the
formula: -(L)"R R is chosen from i) hydrogen; ii)
substituted or unsubstituted Cl-C6 |inear, branched or
cyclic alkyl; iii) substituted or unsubstituted aryl;
iv) substituted or unsubstituted heterocyclic rings;
or WD 2008/ 002570 PCT/ US2007/014823 140 v)
substituted or unsubstitutedl3teroaryl rings; L is a
linking unit chosen from i) -C(ONH C(R5aRI b)]"
ii) -C(O[C(R6aR6b) I x ; iii) C(O)[C(R?aR?b)ch(o)
WHAT ¥ CLAAR[EIDDRSaRsb) | Z ; Rsa, Rsb, R6a, R6b, Rya, R7b
, and b .are e ndependently: i) hydrogen; ii)
1. E‘%CBWPQHB f"flﬂggt&e% k’substltut ed linear or branched
alkyl; i1ii) substituted or unsubstituted aryl; iv)
substituted or unsubstituted heterocyclic rings; V)
substituted or unsubstltLged het®xedry T | ngs; the
index nis 0 or 1; the |nt§§/ es and z are each

N9

i ndependently from 1 toue" “127 2 conpou?rzd according to
Gaim1l wherein R has the fq&rrula RZ SR3 3.-A
conpound _accor di ng%to d erel

eWBerepy R s g spbbituted, g pg ?tétBt laaﬂlé![]wg’f P?Y}P%g*’gec@%%‘a

| i near, branched, or cyclic al kyI 4. A conmpound
accor di ng to C aim3 wherei n JR2 is chosen frpm met hyl ,

ethyl, n-propyl, _§_<I or _§_<:(

R? and R? are each independently chosen from:
i) hydrogen;
ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl;
iv) substituted or unsubstituted heteroaryl; or
R? and R? can be taken together to form a saturated or unsaturated ring having from 5 to
7 atoms;
said substitutions are independently chosen from one or more C;-C; linear, branched, or
cyclic alkyl, halogen, hydroxyl, or cyano units;
R* is a unit chosen from:’
i) hydrogen;
ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii)  substituted or unsubstituted phenyl; and
iv) substituted or unsubstituted heteroaryl;
| Z is a unit having the formula:
—(L)7R!
R' is chosen frorh: |
i) hydrogen;
i1) substituted or unsubstituted C;-Cg linear, branched or cyclic alkyl;
iii) substituted or unsubstituted aryl; ‘

- iv) substituted or unsubstituted heterocyclic rings; or



i so-propyl, n-butyl, iso-butyl, sec-butyl, and
tert-butyl; and R3 is hydrogen. 5. A conpound
wa@ewsnadsng to Caim4 wherein R2 is nethyl or BCTYE2005014823

A conpound according to Caim2 wherein R2 is
substituted or unsubstituted phenyl and R3 is
hydrogen. 7. A conpound according to Caim2 wherein
R2 is substituted or unsubstituted heteroaryl and R3
i s hydrogen. WD 2008/ 002570 PCT/ US2007/014823 141 8.
A conpound according to Cdaim7 wherein R2 is a
heteroaryl unit chosen froml02, 3, 4- tetrazol -1-yl
,1,2,3,4-tetrazol -5-yl, [1,2,3]triazol-4-yl,
[1,2,3]triazol-5-yl, [1,2,4]triazol-4- yl,
[V, 2, Adubstitred or&mbbstimﬂedhzmkoablyingsj m dazol - 4-yl,
pyrrol 2-yl, rrol oxazol - 2-yl, oxazol -4-yl,
Ox EA08 inlgng pnit é@%ﬁfHF“s yl, isoxazol -4-yl,
?oxaz_od;(—@m{ [C( kiasz)?‘]J_oxadl azol -3- yl,

oxadla.g [1, 3, 4]oxad|azol 2-yl,
ﬂ@ran-ﬁCQ&XCﬂ%an)B~yl thlophene 2-yl,
th op Tag? zol - 3-yl, isothiazol-4-y|,
i's thlﬁg@ﬁg& bﬁﬁégb)a— 2-yl, t hi azol -4-yl,
hhpazo#SGﬂyXR )p— 4]th|ad|azol 3 yI

A%Saé%fpﬁ] Q' 75 da, nlg% éP ?Ip%dl az 10S 2-yl. 9.

tiHi ophgngo gﬁﬂ or thlophene 3- yI 10. A conpound
according to Claim1 wherein R has the formula: NR4 S
i)}~ CEs spbetisnisd onynebebiirdiénees oobumrbedrlifer ei n R4

hyd 3“@ ‘] r unsubstituted Cl-C6
ﬁ%e §R%§§%&L g?hgﬂ% %gaalkyl 12. A conmpound
aigyor dsubgtmmect]branrrsubmtund rhetemdmhc sing$iosen from

thyI n- butyl ,
b utgrttdat oty PRtyed BRI ona RS 1
ht.‘i’xé ﬁxﬁﬁﬁrh isTBor 1A tEOHINER Gy, &G 90drdi Dgreteacndiepenki2niii Goei hio 4.
R4 is methyl or ethyl. 14. A conpound according to
G aim 10 wherein R4 is substituted or unsubstituted

%C?ﬂgouﬂ@ dedZBding tHYIERAPE Wheretn Rk FPRIMAIACcOr di ng
im10 wheréin R4 is substltute or unsubstituted

heteroaryl. 16. A conpoun iﬁ;ﬁg to Caim15
c

wherein R2 is a heteroaryl osen froml, 2, 3, 4-
tetrazol-1-yl,1,2,3,4-tetrazol -

[1,2,3]triazo| 4-yl, [1,2, 3]tr|azol 5-yl,
[1,2,4]triazol -4- yI [1, 2 4]triazol -5-yl,

i H‘c@ﬁﬁ:%lung a&lordfn@‘tg @éﬂ'n 4 »Mereupkp laRf R2-a¥d each hydrogen or substituted or
pyrro , oxazol -2-yl,

unsubstltuted C;-Cg linear, branched or cyclic alkyl.

A compound according to Claim 3 wherein R? is chosen from methyl, ethyl, n-propyl,

iso-propyl, n-butyl, iso-butyl, sec-butyl, and fert-butyl; and R? is hydrogen.
A compound according to Claim 4 wherein R? is methyl or ethyl.

A compound according to Claim 2 wherein R? is substituted or unsubstituted phenyl and

R%is hydrogen.

A compound according to Claim 2 wherein R? is substituted or unsubstituted heteroaryl

and R? is hydrogen.



10.

11.

12.

13.

14.

15.

16.

WD 2008/ 002570 PCT/ US2007/014823 142 oxazol -4-yl,
oxazol -5-yl, isoxazol-3-yl, isoxazol-4-yl,

wo seraasie 5-yl, [ 1, 2, 4] oxadi azol - 3- vyl , PCT/US2007/014823

[1, 2, 4] oxadi azol -5-yl, [1, 3, 4] oxadi azol -2-yl,
furan-2-yl, furan-3-yl, thiophene-2-yl,

t hi ophene-3-yl, isothiazol-3-yl, isothiazol-4-yl,

i sot hi azol -5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol -5-yl, [1,2,4]thiadiazol-3-yl,

[1, 2, 4]th|ad|azol 5 yl, and [1 3, 4]th|ad|azol 2-yl.
17. A conpound accordlng to hia|n116 wherein R4 is
t hi ophene-2-yl or thiophene-3-yl. 18. A conpound
according to Claim1l1 wherein L has the fornul a:
_C(O[C(R6aR6b)], R6a is hydrogen substituted or

U ?gﬁ?@tﬁl ; Etcec?) heﬂ%@gi%“ﬂgfﬁ%%ﬁ{ e%etcrﬂaxayo um c I ! utﬁeodm 1,2,3.,4-
ae&ﬂothnﬁ 12 ﬂ-@étfﬁz&ﬁsl/jﬂﬁe[ﬂ @,ﬂuﬁzom-ﬁnqszem]mﬁmns-yt [1,2,4]triazol-4-
phenyl , 2-f1 uor o phenyl , 3- 11 uorophenyl

M;ﬂl%ﬂ Tierohytyl, nglagplfq % prg&aré(hl}ﬁ-yl yrroi 2-yl, pyrrol-3-yl, oxazol-2-yl,
f i he - .

g Bt S O 1,12

2}113[1d2,é]dxadrapdﬂe5‘ryl, ,[1,3,440xaﬂmz|tpl-@r3dpfmeary2-yl furan-3-y1 thiophene-2-yl,

éhx Iali(]:% VME%}%OI? % (Qﬁ %lgg-yplfsdéhlazc? %f;%lﬁggcﬁ-@fh thiazol-4-yl,

4nimbheXY, I @Wjthiadiazol- Vi ITEL D@ysifiearyl-5-yl, and [1,3,4]thiadiazol-2-yl.
3, 4-di net hoxyphenyl, and 3, 5-di net hoxyphenyl. 20. A

conpound according to Caim19 wherein R has the
dund R Slainf's GRERMIRY i ARPhEHEY-y1 Or HidpHBne-3-yl.
&ﬂlran an?ggﬁeth;l or ethyl, leﬁgé hydgggen a%n >y
L has the fornula CXC»C}Q 22 A conpound accordi ng

Cl ai [ R3
.:53?5‘3%’ acc t?%mghas ztnﬁllels orrru &% - '33 A

compound accordlng to Cla|n119 ecgin R has the
formul a: WO 2008/ 002570 PCIL%S%/P{s 014823 143 NR4 S
24. A conpound according to 23 wherein R4 is

net hyl , ethyl, phenyl, thiophene-2-yl, thiazol-2-yl,
oxazol -2-yl, and isoxazol-3-yl; and L has the formil a

'&(cg)n%ﬁd according to Claim 10 wherein R* is hydrogen or substituted or
unsubstituted C,-Cg linear, branched, or cyctic alkyl.

A compound according to Claim 11 wherein R* is chosen from methyl, ethyl, n-propyl,

iso-propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl; and R? is hydrogen.
A compound according to Claim 12 wherein R* is methyl or ethyl.

A compound according to Claim 10 wherein R* is substituted or unsubstituted phenyl

and R? is hydrogen.
A compound according to Claim 10 wherein R* is substituted or unsubstituted heteroaryl.
A compound according to Claim 15 wherein R? is a heteroaryl unit chosen from 1,2,3,4-

tetrazol-1-yl ,1,2,3,4-tetrazol-5-y1, [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,



17.

18.

19.

20.

21.

22.

23.

25. A conpound according to Claim23 wherein R4 is
nmet hyl , ethyl, phenyl, thiophene-2-yl, thiazol-2-yl,

w@@3002526 yl , and isoxazol -3-yl; and L has ther¢DUS2IDZ014823

-C(O CH2CH2-. 26. A compound according to Caim1l

wherein R1 is a substituted or unsubstituted

heteroaryl unit, said substitutions chosen from i)

Cl-C6 linear, branched, and cyclic alkyl; ii)

substituted or unsubstituted phenyl and benzyl; |||)
substituted of unsubstituted heteroaryl; iv) C(O ;

and v) -NHC(OR9; RO is CL-t® |inear and branched

al kyl; Cl1-C6 linear and branched al koxy; or -

NHCH2C(O) R10; R O is chosen from hydrogen, nethyl,

ednkazbl 4-yhbxtagol-3-yltiydxaz@73-yh isoepdihyl, doxezali 1yl, (2,4 ]oxadiazol-3-

e b AR oL T e Corttiean bt} B Spell Bl oo btbEehene2.

fﬂ@dph@ﬁé-lbWI, 1s61hliaﬂol 3ry1,qrs@taydzol usyo, 1scﬂhﬁﬁ¢ﬂ|— —yD-tHMEMLZ yl thiazol-4-yl,
I SO- buty and tert-b

adégrliPriy e, ﬂﬂapﬁﬁaz@ Wbié»ﬁrﬁ]@a%ddaml 5s§db%‘14 e élﬂhlaﬁlazol -2-yl.

unsubstituted heteroaryl unit is substituted by
substituted or unsubstituted phenyl and benzyl, said
pAawyipoand abenrdinl te (haim t@wheresn RY & thinphene-2ryd or tnepheme-3-yl.
nmore: i) halogen; ii) CL-C3 alkyl; iii) C1-C3

al koxy; iv) -CO2R11; and v) -NHCOR12; WD 2008/ 002570

P& Tdobipd0ad h0dA8iag to Thdimh Wlﬁi‘d’ln BJhJas dndforhalaar e each
I ndependent |y hydrogen, (i thyI 29. A
conpound according to C a‘“q'}( )éC ?]n said R

SRbSE h{,a&fogah Qhibataa Rk hhéﬂlﬁﬁtut&%l?ern% b swsutﬁutbé or unsubstituted
substitutéd a carboxy unit having the fornula

-Ig¢taipmol; the indexghigdeor 2.f r om et hyl , net hoxy, et hyl,

and et hoxy. 30. A conpound according to C aim 26

wherein said Rl substituted or unsubst ituted

hatempeund actirtlingdo Clikiat 18 wherbibR' énchastrdfonnplenil 2t figprophenyl, -

PR okt 2ce RGP BBy

difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4~
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A compound according to Claim 19 wherein R has the formula:

<4

A compound according to Claim 20 wherein R? is methy! or ethyl, R? is hydrogen, and L
has the formula —C(O)CHa—.

A compound according to Claim 20 wherein R? is methyl or ethyl, R? is hydrogen, and L,
has the formula —~C(O)CH;CH;—.

A compound according to Claim 19 wherein R has the formula:



31. A conpound according to Claim1l having the

formula: RZ NLR7~ 0%90( YSHO "N/ HENOI | H
woB@smbsrei n R2 is nmethyl or ethyl, R3 is hydrpgEnS20R6e14823
is chosen from phenyl, 2-fluorophenyl,

3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl,

3, 4-di fl uorophenyl, 3,5- difluorophenyl,

2-chl orophenyl, 3-chl orophenyl, 4-chl orophenyl,

2, 3-di chl orophenyl, 3,4- dichl orophenyl,

3, 5-di chl orophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl,

4- hydroxyphenyl, 2-methoxyphenyl, 3-nethoxyphenyl,

4- met hoxyphenyl , 2, 3- di met hoxyphenyl ,

3, 4-di net hoxyphenyl, and 3, 5- dlnethoxyphenyl 32. A
conmpound according to Caim| B* t he formula: R2
NR3 S Oo0s0O % HO 'N HE I'{ HR6a WD

2008/ 002570 PCT/ US2007/ 014823 5 wherein R2 is

met hyl or ethyl, R3 is hydrogen, R6a is chosen from
3-nethyl -1, 2, 4- oxadi azol -5-yl, thiophene-2-yl,
tﬁlcﬁﬂfpi@ﬁﬁd acc)drdlnghkb T2ain 23 whcreth‘éiBOhet&yy kethyl, phenyl thiophene-2-yl,
t hiazo

| Lahrezal- b 284 oK i aa5 Lt T e

having the formula: S //

A compound according to Claim 23 wherein R* is methyl, ethyl, phenyl, thiophene-2-yl,
thiazol-2-yl, oxazol-2-yl, and isoxazol-3-yl; and L has the formula ~C(O)CH>CHx—.

A compound according to Claim 1 wherein R! is a substituted or unsubstituted heteroaryl
unit, said substitutions chosen from:
i) C;-Cs linear, branched, and cyclic alkyl;
ii) substituted or unsubstituted phenyl and benzyl;
1ii) substituted of unsubstituted heteroaryl;
iv)  —C(O)R’ and
v)  -NHC(O)R’;
- R% is C;-Cg linear and branched alkyl; C,-Cs linear and branched alkoxy; or -
NHCH:C(O)R'%; R' is chosen from hydrogen, methyl, ethyl, and zerz-butyl.

A compound according to Claim 26 wherein said R! substituted or unsubstituted
heteroaryl unit is substituted by an alkyl unit chosen from methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl.

A compound according to Claim 26 wherein said R! substituted or unsubstituted
heteroaryl unit is substituted by substituted or unsubstituted phenyl and benzyl, said
phenyl and benzyl substitutions are chosen from one or more:

i) “halogen;

ii) C,-C;3 alkyl;

iii) C;-Cs alkoxy;

iv)  —CO:R''; and

v)  -NHCOR'};



29.

30.

31.

32.

NHOS" HNOOdI, HR6a wherein R4 is nethyl,
et hyl, phenyl, or thiophene-2-yl, R6a is chosen from

w@b@aph2s7®- fl uorophenyl, 3-fl uorophenyl, PCT/US2007/014823

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

3, 4-di fl uorophenyl, 3,5-difluorophenyl,
2-chl or ophenyl, 3-chl orophenyl, 4-chl orophenyl,

2, 3-di chl orophenyl, 3, 4-di chl or ophenyl,

3, 5-di chl orophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl,
4- hydr oxyphenyl , 2. met hoxyphenyl , 3 met hoxyphenyl ,

4- met hoxyphenyl , 2, 3- dlnethb%yphenyl

3, 4- di met hoxyphenyl, and 3, 5- dlnethoxyphenyl 34. A
compound accordlng to daim1l having the formula: S
| wherih BD aNd/R'? areH@ch Sadépgididntly yRemenheethiyh oRéthiyb
nmet hyl , ethyl, phenyl, or thiophene-2-yl, R6a is
chosen from 3-net hyl - 1, 2, 4-oxadi azol - 5- yI

t A déﬁﬂﬁ)ﬂﬁd acéﬂrdmtghb TRABNES Whittein 43 &2 @{lbézﬂ\ytbd or unsubstltuted
t hi azol -4-yl, thiazol-5- yl, oxazol-2-yl, oxazol -

oRedeernyS upit is sibgtitusedbyy @ parj;o:yy unigBavipg éhmﬁgggﬁ}y —C(O)ﬁ 'R is chosen

2R GAMHERY, hiktfd 1,0y ke formila:  R2Z R3 \ SO

O SAO ~ KI’H(B ')ﬁl)’ fﬁh:z",%lﬂ eI HS’O WO 2008/ 002570
PCT/U82007/014823 146 wherein R2 is chosen from

nRt I?) 8 Xcdrdirx)lg%o Hlalmai]éjwﬁmerel salcli] ﬁ_l sulystltutgg or unsubstltuted
hydr od’g HoF

heteroaryl unit is substituted by an amide unit having the formula -NHC(O)R?; R is

chosen from methyl, methoxy, ethyl, ethoxy, tert-butyl, and fert-butoxy.

A compound according to Claim 1 having the formula:

R2

)
S
AP
/S\ /N O
O
H RGB

wherein R? is methyl or ethyl, R is hydrogen, R® is chosen from phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-difluorophenyl, 3,5-
difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-diﬁlcthoxyphenyl.

A compound according to Claim 1 having the formula:

RZ

TS
' S
Q0
HO/S\ - ~°



33.

34.

35.

methyl; R is chosen from phenyl, thiophene-2-yl,
t hi ophene-3-yl, thiazol-2-yl, thiazol-4- yl,

wo hioapads7k- yl , oxazol -2-yl, oxazol -4-yl, oxazoPcBUy1007/014823

and i soxazol -3-yl. 36. A conpound according to Claim!]
having the formula: Rz N 17~-Rs \ 5 O HO-S NI o HEN
Il R 1Y HO wherein R2 and R3 are each

i ndependent|y hydrogen, nethyl or ethyl; R is chosen

from phenyl, 2-fluorophenyl, 3-fluorophenyl,

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

di fl uor ophenyl 3,5-dif|uoro€ﬁ%nyl, 2-chl or ophenyl

3-chl orophenyl, 4-chl orophenyl, 2,3- dichlorophenyl,

3, 4- dlchlorophenyl 3, 5- dlchlorophenyl

AZWhWrmR isheetiy] orbthyiyRT mtyghemey) R*4s biysben fioph dapéthyl-1,2,4-

2o aL SRS S IESTRARIE ) o BB RPINRDSI, s,

Soxz6l mf&w&hﬁ@vlomcﬁ% lAaﬁD{EBQwMi-Shﬁyi ng the
fornmul a: { 0O HOS NH N L--R | H
V\herelnLls-SOZ[CH21 ; R4 is C- C4Iinear of

o RS i rainlie CHPT R U e Syl o

al kyl ; substituted or unsubstitutedgatyl; ,or
substituted or unsubstituted_het VA Ihgs t he
index z is 0, 1 or 20 3§ snpoygind ﬁccordlng to
daim37 wherein R i ssheLk tr Nl yoo ong yI et hyl ,
2,2,2- trifluoroeth¥P, plenyT, 4Hfl

4- acet am dophenyl, (4-nmeBhyl - R

wherein R? is methyl, ethyl, phenyl, or thiophene-2-yl, R% is chosen from phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl,
3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A compound according to Claim 1 having the formula:
O

S
| )—=x
o N
A

S N o -
H R6a

wherein R* is methyl, ethyl, phenyl, or thiophene-2-yl, R%* is chosen from 3-methyl-
1,2,4-oxadiazol-5-yl, thiophene-2-yl, thiophene-3-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-

yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, and isoxazol-3-yl.

A compound according to Claim 1 having the formula:



car boxyphenyl ) net hyl ,
3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazin-7-yl, 1-nethyl-1HH

w0 pdodaaasie 4-yl , and (2-net hyl t hi azol - 4-yl ) net hpE¢T/UN¥007/014823

36.

37.

38.

2008/ 002570 PCT/ US2007/014823 147 39. A conpound

having the formula: 5//-Ra NO % H  NHNR | H
wherein RL is a substituted or unsubstituted
heteroaryl unit chosen from i) 1,2,3,4-tetrazol-I-yl

and 1,2, 3,4-tetrazol -5-yl having the respective

formulae: H NI N.- N 11 --NON, NNii)

[1,2,3]triazol-4-yl, [1,2,3]¥6 azol -5-yl,

[1,2,4]triazol-4-yl, and [1,2,4]triazol-5-yl having

the respective formulae: HN~-1" NHNNNNJ . NN
~hherblnMR3 isichosen fikan ahetRyly bthgh) ghémyil sl thiophyhe- Rl Rigis hydrogen or
the respective formuae;, :-< D i, ,NH_ HNJ iv . .
ol 5 1§ Fhossn oy p ?nyé-tmopha'eﬂ-%-gt' twgllglﬁ%%%'ef!:itb?éml'z'yl’ thiazol-4-
fAr R0 5y1 Fox ol-Yy1, %aZ81L4-9t, Yk azd a0 hndHspkazod3dyl.

oxazol -5-yl having the respective fornmul ae: ND

A compound according to Claim 1 having the formula:

R2
)
S
N g
HO/ \Iil H/ \n/ \Rl
H 0]

wherein R? and R3 are each independently hydrogen, methyl or ethyl; R! is chosen from
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-
dichlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2,3-dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A compound having the formula:

wherein L is ~-SOz[CH2]—; R* is C;-C; linear of branched alkyl, or thiophene-2-yl; R'is
substituted or unsubstituted C;-Cg linear, branched or cyclic alkyl; substituted or
unsubstituted aryl; or substituted or unsubstituted heteroaryl rings, the index zis 0, 1 or

2.

A compound according to Claim 37 wherein R'is methyl, trifluoromethyl, ethyl, 2,2,2-
trifluoroethyl, phenyl, 4-fluorophenyl, 4-acetamidophenyl, (4-methyl-
carboxyphenyl)methyl, 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl, 1-methyl-1H-
imidazol-4-yl, and (2-methylthiazol-4-yl)methyl.



39.

-]

O N vi) isoxazol-3-yl, isoxazol-4-yl, and

i soxazol -5-yl having the respective fornmulae: vii)
wQ 2908/08ds0xadi azol - 3-yl and [ 1, 2, 4] oxadi azol - 5- RCT/OS00TIGL4823
the respective formulae: + < N --C~~ N- NWO
2008/ 002570 PCT/ US2007/ 014823 148 viii)
[1, 3, 4] oxadi azol -2-yl having the fornmula: olN -~\ N~

i x) furan-2-yl and furan-3-yl having the respective

formulae: 0 ~~ JOI; x) thiophene-2-yl and

t hi ophene-3-yl having the respective fornmulae: S xi)
i sot hi azol - 3-yl, isothiazol-h-@l and i sot hi azol - 5-yl
having the respective formulae: NS 2 s N \'1;
xii) thiazol-2-yl, thiazol-4-yl and thiazol-5-yl
havi ng the respective formulae: SJ; N - -~N, and

XIII i,adiazol - 3-yl and
QELK%PHﬁ 36 E”V1I%aV|ng the respective formul ae:

-~ \\ . Y% N N said heteroaryl unit %bsthtutions
chosen fron1 i) CI-C6 |linear, brancheg, cyclic

al kyl; i1) substitutedyor [ edNphenyl and
benzyl; iii) substitut) Q ituted heteroaryl;
iv) -C(OR9; and v)Ho‘ngo) : “R!

wherein R' is a substituted or unsubstituted heteroaryl unit chosen from:

i)

iii)

V)

vi)

vii)

1,2,3,4-tetrazol-1-yl and 1,2,3 4—tetrazol-5—yl having the respective formulae:

\N
0 4]
[1,2,3]triazol-4-yl, [1,2,3]tr1azol—5—y1, [1,2,4]tr1azol-4-y1, and [1,2,4]triazol-5-yl

having the respective formulae:

,N “g‘*<wj' _g_N N _%—qg
imidazol-2-yl and imidazol-4-yl having the respective formulae:
=<7
L
Y, A
pyrrol-2-yl and pyrrol-3-yl having the respective formulae:

=+

oxazol-2-yl, oxazol-4-yl, and oxazol-5-yl having the respective formulae:
N o]
S_ ¢ :ﬂ __<¢\O
= <+
isoxazol-3-yl, isoxazol-4-yl, and isoxazol-5-yl having the respective formulae:

<2, 1+

[1,2,4]oxadiazol-3-yl and [1,2,4]oxadiazol-5-yl having the respective formulae:

3,43



RO is CG-C6 |inear and branched al kyl; CI-C6 |inear
and branched al koxy; or - NHCH2C(O R10; R O is chosen
w0 e@sobpsdr ogen, nethyl, ethyl, and tert-butyl ; PEEUS0Z014823
unit chosen from i) hydrogen; ii) substituted or
unsubstituted C1-C6 |inear, branched, or cyclic alkyl;
iii) substituted or unsubstituted phenyl; and iv)
substituted or unsubstituted heteroaryl. WO
2008/ 002570 PCT/ US2007/014823 149 40. A conpound
according to Claim39 wherein said R substituted or
unsubstituted heteroaryl uni48is substituted by an
al kyl unit chosen from nethyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl.
4%iii)A §bAEderdi@ot-arydihagingdhfoamma39 wherein said R
substituted or unsubstituted hetergaryl unit is

substituted by substituted or ug s?ﬂtuted phenyl and
benzyl, said phenyl and benzyl “subgt+iNtutions are

chosen fromone or nore: i) halogen; i) Cl-C3 alkyl;
i %)) Clfurgs-2ayliemdyfurani-3-y1 hastipRthe respgetive formMBeR! 2:

wherein RI 1 and R12 are each igdepende k{ hydr ogen,
methyl, or ethyl 42. A co uaéiﬂthgd%ﬁgg o Claim 39
wherein said Rl substituted®or ubsti ed

het eroaryl, unit jis bstituted by a .carboxy. unit )
b1 ng Mifehafrayd Snd ke R bRUng HERtesbe s Brmteg

nmet hoxy, ethyl, and ethoxy. .43,5-A conpo accordi ng
to Caim39 wherein said Rﬁg st_tué]p orf.
unsubstituted heteroaryl unit Ts’>substituted by an

agjyde yW¥thiafAVI-PY idotfad ATl Ad Eehi 5195 -y Ravisg tHehesRBtive formulae:
from et hyl, nethoxy, ethy et hoxy, tert-bu%yl, and

tert-butoxy. 44. A co ccer dihgst o o af i¥39
wherein R is chosen fr nfﬁw gé%ﬁa<;gﬁ;—g \\nr;
car bonyl )t hi azol - 5-yl,

Axfi) 2- thiesdryR thizesd iyl anddhipartelry] hiving tie rEspeptiveiqrmulac:
1- N ( 2-

N
nethoxy-z-oxoethyl)-1§hk(ﬁg}la§a*{I§}az§L<§;ﬂ,
5- (2- met hoxyphenyl ) oxazol's2=yl; 5~ \ N: and

[(S)-1- terttbutoxycarbonYl)-21phen¥lethyl]oxézol-z-yl
’ ng)[ 41 ,P(élt]qlixg,a}dlazol—S- 1 and [1,2;4]thiadiazol-5-yl having the respective formulae:

N ~N
<13
said heteroaryl unit substitutions chosen from:
i) C-C¢ linear, branched, and cyclic alkyl;
i1) substituted or unsubstituted phenyl and benzyl;
111) substituted of unsubstituted heferoaryl;
iv)  —C(O)R% and
v) ~NHC(O)R?;
R’is Ci-C¢ linear and branched alkyl; C-Cg linear and branched alkoxy; or -
NHCH2C(O)R'°; R!%is chosen from hydrogen, methyl, ethyl, and zert-butyl;
R* is a unit 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.



40.

41.

42.

43.

44,

car boxy) phenyl ] oxazol - 2-yl
5- ( 3- net hoxybennyl ) oxazol - 2-yl

wG2(08/omsenyl ) - oxazol - 2-yl PCT/US2007/014823

5- (2- met hoxyphenyl )t hi azol - 2-y1,

5- (3- met hoxyphenyl )t hi azol - 2-yl, 5-(4-

fl uorophenyl)thiazol -2-y1,

5-(2, 4-di fl uorophenyl )t hiazol -2-yl, 5-(3-methoxy WO
2008/ 002570 PCT/ US2007/ 014823 150
benzyl )t hi azol -2-yl, 4-(3-nmef hoxyphenyl)thiazol -2-yl,
and 4-(4-f|uorophenyl)-thiaz%*-Z- yl . 45. A conpound
according to Caim39 wherein R4 is chosen from

met hyl, ethyl, cyclopropyl, phenyl, and

t hi ophene-2-yl. 46. A conpound chosen from (S)-
{A<bripbdndh ifl A - agaf vl am noet hyl 1 -
ohe nyF < u‘?‘%ﬁhﬁ% &gg?aé@l 3 \)rhgreﬂlhs?aw f{ g@os}ﬂqua or unsugsr]tuted

(hsperganyburitismuhstitutedauyoin dkyllunitho for( Rethl miethglp BEFY, n)-gopyl, iso-

' ] | - f.am.c Ci
%ﬂ%@gﬁylé%ﬁgﬁ?ﬁegz g’kxl’ffﬁqltfttg’-ulfg: (3-fl uorophenyl ) ac
et am do) et hyl ) phenyl -sul famc acid; (S)-4-(2-(2-(2,
3 Difl h I i do) - 2-(4-ethylthi | -2-yl)eth
fr f%rﬁgﬁ‘?f}rd_o%‘ffe)?%ﬂg %ngggbpo\%@r@i%l_segl%gsqbg’;ig%eod or un);ul))setituted
hrefdrdd ) ' - < 1 hi - 2- eth, .
ol ;ﬁ’&“ﬂgﬁ pg%hﬁfggmgg}lggﬁtu@a of ufbdbelibl PRy Pand BELD, said
P51y} apd benzyl sulstiteiansiren ghosan Soanpaiodr Beofed- et hyl t hi
g;ol-@m%b£nethyl)phenyl-sulfanic acid; (S)-4-(2-(2-(3
-'Chl or ophienyl ) acet ani do) - 2- (4- et hyl t hi
&lol - LiyCydkmlyl ) phenyl -sul fam c¢ acid;
(S) - 4-A4 2~ (47 Et hyl t hi azol - 2-yl ) -2-(2-(3-hydroxyphenyl)a
i) améorg?(e‘flﬁﬁﬁ%henyl St Ca d;( yEroxyp
£9) - 4—CD.RAL:EhRY! t hi azol -2-yl)-2-(2-(2-met hoxyphenyl )

acet am do) ethyl)phenyl -sul fam c¢ acid;
(é)-47 -‘QREﬁhyIthiazoI-2-y|)-2-(2-(3-nethoxypheny|)a

Gakam 80 Sl 1)RbERY ing ] e

(S) - 4- (2-(4-Et hyl thiaz o‘fﬂe%%tgy-}??’f‘?eﬁh’é‘ﬁ§ﬂybr°6 SHAni do)

et hyl ) phenyl sul fam c aci d; _

%‘-\ﬁ?oggp;)ol(u?ng _Qiéﬁ':%é{@%@%%pg & Wgrequ lsglg (I‘{Qts%g;tijtg ed ?B_r glﬁ;uebtsg Ited
heteroaryl unit is substituted by a carboxy unit having the formula —~C(O)R’; R is chosen

from methyl, methoxy, ethyl, and ethoxy.

A compound according to Claim 39 wherein said R! substituted or unsubstituted
heteroaryl unit is substituted by an amide unit having the formula ~-NHC(O)R’; R® is
chosen from methyl, methoxy, ethyl, ethoxy, tert-butyl, and fert-butoxy:.

A compound according to Claim 39 wherein R' is chosen from 4-(methoxy-
carbonyl)thiazol-5-y}, 4—[(2—methoxy-2—oxoethyl)carbamoyl]thiazol—S—yl, 5-[1-N-(2-
methoxy-2-oxoethyl)-1-H-indol-3 -yl]oxazol-2-yl, 5-(2-methoxyphenyl)oxazol-2-yl, 5-
[(S)-1 -(tert-butoxycarbonyl)-2—pheny]ethy'l]oxazol-z-yl, S-[4-(methyl-
carboxy)phenyl]oxazol-2-yl, 5-(3-methoxybenzyl)oxazol-2-yl, 5-(4-phenyl)-oxazol-2-yl,
5-(2-methoxyphenyl)thiazol-2-yl, 5-(3-methoxyphenyl)thiazol-2-yl, 5-(4-
fluorophenyl)thiazol-2-yl, 5-(2,4-difluorophenyl)thiazol-2-yl, 5-(3-methoxy-



phenyl sul fam ¢ aci d;
(S)-4-(2-(2-(2, 3-Di net hoxyphenyl ) acet am do) - 2- ( 4- et hyl
wo kioapads7®- yl ) et hyl ) - phenyl sul fam ¢ aci d; WO PCT/US2007/014823
2008/ 002570 PCT/ US2007/ 014823 151 (S)-4-(2-(3
- (3- Chl orophenyl ) pr opanam do) - 2- (4- et hyl t hi azol -2-yl)e
t hyl ) phenyl -sul fam ¢ aci d;
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(2-methoxyphenyl)p
r opanam do) et hyl ) phenyl - sul fam ¢ aci d;
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(3-nmethoxyphenyl)p
r opanam do) et hyl ) phenyl - sul F3vi ¢ acid;
(5)-4-(2-(4-Et hyI thiazol - 2-yl)-2-(3-(4-met hoxyphenyl )p
r opanam do) et hy hen sulfam c acid; (S)-4-
{\zer{zzl)(ma@tlﬁyyl %( Im%&whp@rlhhlaﬁdﬂ-yl,)aad ét(dﬁﬂ@m]bplzcn(ylb -thiazol-2-
glt hyl t hi azol -2- yl)ethyl } phenyl sul fam c acid; (S)-4-
-(4-Ethyl thiazol -2-yl)-2-[2-(5-nmethyl -2, 4- di oxo- 3, 4-
di hydropyri m di n-1(2H) -
) acet am de] e

45. (é)cozp_qogn€ Bg%ﬁéx[né]té ?Z]] my !&5’ wlh];r%m ?scclzho.sen Prom methyl, ethyl,
h}&]@r@g}ql @&?paﬁ@maﬁméi,@)z_gr (4- et hyl t hi azol - 2-yl ) et hy

- phenyls amc acid. 47. A conpound chosen from
4 ((S)-2-(2-(2-Chl orophenyl ) acet anm do) - 2- (2- (t hi ophene
46. 2a et hyl ) phenyl sul fam ¢ aci d;
2 %éfgplzuz;ﬁ% Shodn
W{Hdﬂy(ﬁh@hyltbmt%tmwe})h@y(@emdmnmpbthyk}-@hphyh}blilﬁ:zm'bacid;

4?%—;@-@{-@%@gﬁ%ﬁ%%’%%ﬁ%%iﬂggrlo%herf'yl)acetamido)ethyl)phenyl—su]famic
do) 2- hald{ t hi ophene2-y| )thi azol -4-yl] ethyl
enyl - sul f acid; 4- . ]
‘(435‘(*13 %lr%pﬂv)e%ﬁ {pfaprerhemdlspetamide)etnlpenyisul famic
yI )tgéazol 4- vyl ]ethyl}phenyl sul fam c acid; 4-

8&2 ( 3- Fl uor ophenyl ) acet am de] - 2-[ 2- ('t hi ophene2-
yqswmz o(]2,%DlmlqrePWY))PMmyidQMZF(dmthylduazbl Zﬂ))ethyl)phenyl sulfamic
{2-[2-{245- D met hyl t hi azol - 4-yl) acet am de] - 2- (4-et hyl t
hi azol -2-yI] ethyl} -
(S)-4—(2-(2-(3,4-Diﬂuorophenyl)acetamido)—Z-(4-ethy1thiazol-2-yl)ethyl)phenyl-sulfamic

acid;
(5)-4-(2-(2-(2-Chlorophenyl)acetamido)-2-(4-ethylthiazol-2-y1) ethyl)phenyl-sulfamic
acid;
(:5)-4-(2-(2-(3-Chlorophenyl)acetamido)-2-(4-ethylthiazol-2-yl)ethyl)phenyl-sul famic
acid,
(5)-4-(2-(4-Ethylthiazol-2-y1)-2-(2-(3-hydroxyphenyl)acetamido)ethyl)phenyl-sulfamic
acid;
(5)-4-(2-(4-Ethylthiazol-2-yl)-2-(2-(2-methoxyphenyl)acetamido) ethyl)phenyl-sulfamic
acid;
(S)-4-(2—(4-Ethylthiazol—2—y1)-2—(2-(3-methoxyphenyl)acetamido)ethyl)phenyl-sulfamic
acid;
(5)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-phenylpropanamido)ethyl)phenylsulfamic acid;
(S)—4-(2-(2-(3,4-Dimethoxyphenyl)acetamido)-2-(4-ethy1thiazoll-Z—yl)ethyl)-
phenylsulfamic acid;
(S)—4—(2-(2-(2,3-Dimethoxyphenyl)acetamido)-2-(4-ethylthiazol-2-yl)ethyl)-

phenylsulfamic acid;



phenyl sul fam c acid; (9S)-4-
{2-12-(2,4-D net hyl t hi azol -5-yl ) acet am de] - 2- ( 4- net hyl

wo kioapads7®- yl et hyl ) phenyl sul fam ¢ aci d; WO 20P8r/00257014823
PCT/ US2007/ 014823 152 (S)-4-
{2-(4-Ethyl thiazol-2-yl)-2-[3-(thiazol-2-yl)propanam d
o] ethyl }phenyl-sulfamc acid; (S)-4-
{2-(4-Ethylthiazol -2-yl)-2-[2-(4-ethylthiazol-2-yl)ace
tam de] ethyl) phenyl-sulfamc acid; (S)-4-
{2-[2-(3-Methyl -1, 2, 4- oxadi azol - 5- yl)acetam de]-2-(2-p
henyl t hi azol - 4- yl) et hyl }pheMA sul fani ¢ acid; and 4-
{(S)-2-[2-(4-Ethyl -2, 3-di oxopi perazi n- |
-yl )acet am de] - 2-[ 2- (t hi ophen- 2-yl )t hiazol -4- yl]
etDy-{26Ge (B Chlaréphrinyl) poipdnantido)-A- (¢ etind thiakot-Rad Jathyljpbenyl-sul famic
(S)-4- % (2, 3- Di phenyl propanani do) - 2- (4- et hyl t hi azol - 2
-yl ) et fi) phenyl sul fam c acid; (,S)-4-

{@@)(Mezamumyhha&el 2-3)yb)3-82- n{eaad:@pnatﬂnwammydlc))et&yl)phenyl_
- phenyl propanam do] - ethyl)phenyl sul fam c aci d;
S) - 4- sulfamic acid;

NI A1 AR
{2- (4 EIIF?}FIPWPHIZOI 2-yl)-2-12-(3

e@-y i ?X% % E,?)r-‘i/-!(? ?&ﬁ%%@ygglﬁyl)propanamido)ethyl)phenyl-
{(S)- 251(1£axﬁbrayid;h| azol - 2-yl)-2-[2-(3-nethyl -1, 2, 4- oxad
;@5_0 l- {;-_[é/-l(i-_E%ﬁyl %hf" HXJX%{)%?&%%‘{TH -y. aCCtQXlll(}Cﬁg (n4y étﬁyitlﬁ:gzrgl%-
(S) - 4- {3eth r}Ehawlstdmaﬁﬁ@hma yl') - 2- (4- oxo- 4- phenyl but ana

m do) - et h(X:,qh phenyl sul fam c _aci d;

(&)~ 4{% A~ MW{O% ﬁTyé)za[Z-;ﬁS«yme)thﬂ 2. 4-digstch§B=dihydronwimidan-1(2H)-

Eﬂfff{,@é{%@hﬁ%@% ggisﬁlf%gi da[md Gra- 4
1(»53,-]4d[2963f{mfln£d]£1y3])i}okodbeﬁ)buibananfncﬂx)}}&ét&ylthlazol 2-yl)ethyl]

et hyl t hyl } phenyl sul fam ¢ acid; (S)-
{2-T4-PF: ?slﬂl‘ﬁ%rﬂ\{ﬁ%%é'phenyl ) - 4- oxobut anami do] - 2- ( 4- et hy

| t hi azol -2- yl)ethyl}phenyl sul fam c acid; (S)-4-
{2-(4- Eth%|thl azol -2-yl)-2-[ 4- oxo- 4- (pyrldln 2-yl)buta
n%r?PHB’PéP ghosen By | sul fami ¢ aci d;

4-((S)-2-(2-(2-Chlorophenyl)acetamido)-2-(2- (th10phene2-y1)thiazol-4-
yl)ethyl)ﬁhenylsulfamic acid;
4-((S)-2-(2-(3-Methoxyphenyl)acetamido)-2-(2-(thiophene2-yl)thiazol-4-yl)ethyl)-
phenylsulfamic acid;
4-{(S)-2-(3-Phenylpropanamido)-2-{2-(thiophene2-yl)thiazol-4-yl]ethyl } phenyl-sulfamic
acid;
4-{(S)-2-(3-(3-Chlorophenyl)propanamido)-2-[2-(thiophene2-yl)thiazol-4-
yl]ethyl} phenylsulfamic acid; ' )
4-{(S)-2-[2-(3-Fluorophenyl)acetamide]-2-[2-(thiophene2-ylthiazol-4-
yl]ethyl}phenylsulfamic acid; '
(8)-4-{2-[2-(2,5-Dimethylthiazol-4-yl)acetamide]-2-(4-ethylthiazol-2-yl]ethyl}-
phenylsulfamic acid;
(5)-4-{2-[2-(2,4-Dimethylthiazol-5-yl)acetamide]-2-(4-methylthiazol-2-
ylethyl}phenylsulfamic acid;




(S)-4- {2-[4-(2,3 -D hydrobenzo[b] [
1, 4] di oxi n-6-yl) - 4- oxobut anam do] - 2- (4- et hyl t hi azol -
wQ:2008pexshy | } phenyl sul fam ¢ aci d; PCT/US2007/014823
(S)-4-[2-(4-tert-Butoxy-4-oxobut anam do) - 2- (4- et hyl t hi
azol - 2-yl ) et hyl ] phenyl -sul fam ¢ acid; W 2008/ 002570
PCT/ US2007/ 014823 153
(S)-4-[2-(4-Et hoxy-4-oxobut anam do) - 2- (4- et hyl t hi azol -
2-yl)ethyl ] phenyl sul fam ¢ aci d;
(S)-4-(2-(3-Benzyl ureido)-2- (4 et hyl t hi azol - 2-yl ) et hyl
) phenyi -sul fam ¢ acid; 4- {
[(S)-2-(2-Ethylthi azol - 4- yl)-2-(3-(R) -1 nethoxy- |
- 0X0- 3- phenyl propan- 2- yl)urei do] et hyl } phenyl sul fam c
dS)-4= {2a@dEthylthiazol-2-y1)-2-[3-(thiazol-2-yl)propanamido]ethyl } phenyl-sulfamic
4-{(S)-25(3-Benzyl urei do)-2-[2-(thiophen-2-yl)hhiazol -
4- yI 1 e?9¥1 } phenyl -sul fanmic acid. 49. A conpound
Eéf Bilylthiazol-2-yl)-2-[2-(4-ethylthiazol-2-yl)acetamide]ethyl} phenyl-sulfamic

{4- (egE 2- Phenyl met hanesul f onyl ami no- 2- (2-t hi ophen- 2-y
| t hi az®#di4- yl)et hyl ] phenyl }sul fami ¢ acid; 4-

o)y gﬂgzcé M&Wlltfhmhla%oly% ﬁﬁééﬁé{hﬁ'éj &qaqmeqmlgz&&

e} n-2-yl)thi'azol -4- yl yl } phenyl'sul fam c
ac| d; yDethyl}phenylsulfamic acid; and

a‘ké S? 4?) gﬂ[ é‘ Eﬁvp%éggi??}??ﬁ)g ﬂa:z{ngg&c)acetarm e]-? (@1;%{)% n(-%-yl)thlazol -4-

- Met hoytyabdpyhonyiiuh@anes mif.onyl am no- 2- (2- et hyl t hi azol -
4- yl)ethyl]phenyl}sulfamc acid; (S)-4- {
1-(2-Ethylthiazol-4-yl)-2-(4-sul foam' nophenyl ) et hyl

SN|CB§1I$QM{1& BEd ¥ Ifrom:benzoi c aci d met hyl ester;
I—(-S% -[ 2- (2- Et hyl t hi azol - %Sﬂ) (I-methyl -1

A (@26} -Dirhenybseraraaidat ?ﬂﬂymmri’sw)ﬁté\bﬁ)eh%lsalfalmc acid;
(- A SEARISERLR DS 3 (it 3 psmyPsprepapidg)-

or oet hgthyll)ﬂaﬁamyh;mlfdm)eac&ﬂ,hyl } phenyl sul fam c aci d;

- (S)-[2-(P .
i@h—% @Eﬁ?&xﬁ%h%y.l)zz-é%—ﬂ%—.ﬂagm?&ﬂwfﬂheailarquﬁpﬁﬁnjd&lh
yl]- p&tﬁ phéhdudahgc agiad;, {4-(S)-[3

Phen ropanesul fonyl am no) - 2- (2t hi ophen-2-yl t hi azol
t §%(‘£§ﬂ]ylthﬁﬁéh%}’])s%n[2 $3rimethexygherpd)-3-phenylpropanamido]-

{44][ gxéatg?’lﬁ/gﬁ kﬁaﬁ %\hrﬁrld:}g) 2?- ?gntzcﬁl[ ophen-

4-{(S)-2- (4-Ethylth1azol 2-y1) 2-[2-(3-methyl-1,2,4-oxadiazol-5-yl)-3-
phenylpropanamido]ethyl}phenylsulfamic acid;

(S)-4-[2-(4-Ethylthiazol-2-yl)-2-(4-ox0-4-phenylbutanamido)-ethyljphenylsul famic acid;

(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(5-methyl-4-oxohexanamido)ethyl)phenyl-sulfamic acid;

(S)-4-{2-[4-(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-7-yl)-4-oxobutanamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenylsulfamic acid;

(S)-4-{2-[4-(2,3-Dimethoxyphenyl)-4-oxobutanamido]-2-(4-ethylthiazol-2-

ylethyl} phenylsulfamic acid;
(S)-4- {2-(4-Ethylthiazol-2-yl)-2-[4-0x0-4-(pyridin-2-yl)butanamido]ethyl } -
" phenylsulfamic acid; '
(8)-4-{2-[4-(2,3-Dihydrobenzo[b][1 ,4]dioxin-6-y1)-4-oxobu'tanamido]-2-(4-ethylthiazol-
2-yl)ethyl} phenylsulfamic acid; .
(S)-4-[2-(4-tert-Butoxy-4-oxobutanamido)-2-(4-ethylthiazol-2-yl)ethyl]phenyl-sulfamic

acid;



49,

50.

2-yl thiazol -4-yl)ethyl]phenyl }sul famc acid; and 4-
{(S)-2-(4-Acet am dophenyl sul f onam do) - 2-[ 2- (t hi ophen- 2

WO ioppbosarol - 4- yl]ethyl } phenyl sul fam c aci d. BOT/U$2007/014823

conmpound chosen from WD 2008/ 002570 PCT/ US2007/014823
154 4-

{(S)-2-(2-cycl opropyl thiazol-4-yl)-2-[4-(3-nmethoxyphen
yl)-thiazol -2- ylam no]ethyl}phenyl sul fam c aci d;
(S)-4-(2-(4-((2 - Methoxy-2-oxoet hyl)carb anoyl)thi

azol a-5-yl am no)2-(2-ethyl gwl azol a-4-

yl ) et hyl ) phenyl sul fam c aci d 4-((S)-2-(5-(1-N

(2- Met hoxy 2 oxoet hyl)-1-Hi ndol - 3- yl ) oxazol e- 2-yl am n

%S?% [(22 (4 L t(r)]vlco%u?anamﬂo)) % h%/tlhgr tﬁxggglyé-iﬂleghgl]phenylsulfamlc acid;
4(8(){48)2%3512@&&%&9 Ryl amzﬁbe'ﬂ?yl)ﬂ}éﬁ%lns%fa?m& 4ailP
| -4- yl)ethyl I
?Xt%ﬁ'ﬁé?ﬁw @%Zgﬂ? 4y TZ)r&Bﬁ%éx;%mg{anhqup -Pphroiybparhgl
) oxaz OJ/I tgldw[]& 19 nérls(l?qasm%acxd

azol e-4- enyl suI fam c acid;

th
(‘S){@%-?c@ Bwrw@bh@)@e(ahlbph’qxi-}ghdﬂaddlw)ﬂmhﬂ} phetlyfShlfamic acid.
0) 2- (2-met hyl thi azol e-4- yl)ethyl)phenylsulfamc

aci d;
(ﬁpemp@ﬁad&dssnmhhoxybenzyl ) oxazol e- 2-yl am no) - 2- (2-m

| e-4- yl)ethyl)ph | sul f d
it et el s
e 2- ylﬁmmqjﬁk@ Sul fam c - aci d;

S)-2 chopropyItﬁl azol - 4-yl)-2- (4 (3
MX&MV&@IWOI&ﬂ)mEmwaIfonamldo] 2-[2-(thiophen-2-yl)thiazol-4-

I | sul d;
{5?%%%91}%%6@ Egﬁo;; atch(inagolacldr yl)-2-(4-(4-fluoraophe

r{§H(5)-f2-BhedylthetHanssulfohelahiihd-R e ith s
49( ?’S) 2d (Zy c;%:HI opr opylyt hi azolt( 4- y>lSi lm(mzc%g&h}q phenw; prulfamic
enyl )taﬁ azol - 2- yl am no) et hyl ) phenyl sul fam c aC| d;

B MBARNG)p dj 1
ggﬁﬁﬁgzl )@; hi azol - ﬁ@ﬁﬁﬁgﬁh%&? lVZ}?XLeny h& Ofé%i g?r
(S) - 4YPsthyliphen «ba@dzw)th. azol - 2-yl

LAY & -éa{y(l"tll{)9&895Wi-t(f—isul?§a%llihgfmh enyl)ethylsulfamoylJmethyl }-benzoic
acid methyl ester;

(5)-4-[2-(2-Ethylthiazol-4-y1)-2( 1‘-methyl-1H—imidazol-4—sulfonamido)ethyl]-
phenylsulfamic acid;

4- {(S’)-2—[2-(Thiophen-2-yl)thiazol-4-yl]-2—(2,2,2-triﬂuoroethylsulfonamido)— )
ethyl} phenylsulfamic acid;

{4-(S)-[2-(Phenylethanesulfonylamino)—2—(2thiophen-2—y1thiazol-4-yl)ethy1]-
phenyl}sulfamic acid;

{4-(S)-[3 -(Phenylpropanesulfonylamino)—2-(2thiophen—2~y1thiazol-4-y1)ethy1]—
phenyl}sulfamic acid;

(5)-{4-[2-(4-Methyl-3,4-dihydro-2H- -benzo[1,4]oxazine-7-sulfonylamino)-2- (2 -thiophen-
2-ylthiazol-4-yl)ethyllphenyl} sulfamic acid; and

4-{(S)-2- (4-Acetam1dophenylsulfonam1do)—2-[2-(thlophen-2—y1)thiazol-4-
yl]ethyl}phenylsulfamic acid.

A compound chosen from:



yl')ethyl)phenyl sulfamc acid; '(S)- {5-]
1- (2- Ethyl thiazol -4-yl)-2-(4-sul foam nophenyl ) et hyl

wW@pioso92526 met hyl - 2H [ 1, 2, 4] tri azol e- 3-yl } car bean/vSmoT/ei4823

net hyl ester; 4-

{(S)-2-[4-(2-Met hoxyphenyl)thiazol -2-yl am no)-2-[2-(th
i ophen-2-yl)thiazol-4- yl] ethyl }phenylsulfam c acid,
WO 2008/ 002570 PCT/ US2007/014823 155 4-
{(S)-2-[5-(3-Met hoxyphenyl ) oxazol e- 2-yl am no] - 2- ( 2- phe
nyl t hi azol e-4- yl)ethyl }phenyl sul fam c acid; 4-
{(S)-2-[4-(2,4-Di fl uoropheny §4thi azol - 2-yl am no]
-2-[2-(thi ophen-2-yl)thiazol-4- yl] ethyl)

phenyl sul fam c acid; (S)-4- ]
{24(9-2-B-hyslgpappldnyiglidyi2ad-@-yrtheikngiengh (thiagbledry | t h
i azol - nyksul fam c acid; (S)-4-

{2- [4 %@SM&‘%X}@ ‘%ﬁh lft ﬁllglazol 2- yI am no] - 2- ( 2- phe
m&bmmza@od(ZMethb))ﬁBWobmheﬂa&bsxubj/mmazom;ﬁ-wanﬁlﬁ)))%& -ethylthiazole-4-
{2-[4-(4- Acet am do enyl )t hi azol - 2-yl am no] - 2- ( 2- pheny
| t hi azghethy)phopylsyifem /| sul fami ¢ aci d;

(@((]*54 ol @ §14NF(B ANPhbRY- Qz&loeaqy}’)'-ﬁm ﬂﬂ)oi-?: ﬁ)%xaﬁﬂe;d {1Binino)-2-(2-

et hyl | phenyl -sul famc acid

{2-]4- mtmt@ok90@eﬂwmmbqnﬁl§nwvltw%ol 2 yI am noj - 2-

{%g@;ﬂ%@ éggﬁ%x he (yﬁ,xgqt'z}gaaww R nhg?ﬁgazgy o

ophen- Qr)mmynm@&mh}fémlqdudlat hyl } phenyl sul fam ¢ aci d;
l\/bt h car b

é‘f%{é—@-éﬁ-éﬂ- X ertZ X PR V{)ﬂ%éﬁ)ﬁpge@yl)oxazole— -ylamino)-2- (2-
y| ) et hiflel fb)ébmjyﬂ%?{])ﬁﬁérﬂflsulfamlc acid;

Phenyl 0xazol e- 2- phenyl t hi az

(2-
%44(.2;(5)%%@0{;:&&@)@)@@;13 oxa@g:))e ikylammo)Z (2-methylthiazole-4-

Fent azof O P b ami ¢ atdr
4(&)-(4 -@- ()5—@-Mietl(qzyuerayl)bmm@hﬁi@h#@){-@z@l—memyyhlamlné) 2
(9 " 2D TR BIGRIINT) oxarol - 22y am no] - 2-[(2thi
o2y Mt il thiz2b Re-4-y1)2-(5-phenyloxazole-2-ylamino)ethyl)phenyl-sulfamic
'acid;
4-((S)-2-(2-Cyclopropylthiazol-4-y1)-2-(4-(3-methoxyphenyl)thiazol-2-
ylamino)ethyl)phenylsulfamic acid;
(S)-4-(2-(2-cyclopropylthiazol-4-y1)—2-(21-(4-ﬂuorophenyl)thiazol—2-
ylamino)ethyl)phenylsulfamic acid;
4-((S)-2-(2-cyclopropylthiazol-4-y1)-2-(4-(2-methoxyphenyl)thiazol-2-
ylamino)éthyl)phenylsulfamic acid;
4-((8)-2-(2-cyclopropylthiazol-4-y1)-2-(4-(2,4-difluorophenyl)thiazol-2-
ylamino)ethyl)phenylsulfamic acid;
(S)-4-(2-(4-(3-methoxybenzyl)thiazol-2-ylamino)-2-(2-cyclopropylthiazol-4-
yl)ethyl)phenylsulfamic acid;
(8)-{5-[1-(2-Ethylthiazol-4-y1)-2-(4-sulfoaminophényl)ethylamino]-2-methyl-2H-
[1,2,4]triazole-3-yl}carbamic acid methyl ester;
4-{(S)-2-[4-(2-Methoxyphenyl)thiazol-2-ylamino)-2-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl}phenylsulfamic acid;



51.

yl ] et hyl } phenyl sul fam c aci d;
(S)-4-[2-(4, 6-Di net hyl pyri m dene-2-yl am no) - 2- ( 2- net hy

wo pivsaaxsie- 4- yl ) et hyl ] phenyl sul fam ¢ aci d; aneiCT/US2007/014823

(5)-4-[2-(4-Hydroxy-6-nethyl pyrim di ne-2-yl am no)-2-(2
-nmet hyl t hi azol e-4- yl)ethyl]phenyl sul fam c acid. 51.
Conposi tion conprising: WO 2008/ 002570

PCT/ US2007/ 014823 156 A) one or nore conpounds
according to Caim1, or a pharmaceutically acceptable
salt thereof; and B) one or nore excipients or
carriers. 52 A method for trdéating a disease chosen
fromfromdi abetic retinopathy, nmacul ar degeneration,
cancer, sickle cell anem a, sarcoid, syphilis,

s ISP 8 1B usthor ly plsdniyDoixazol R2gddrhino 2 g@ gdhenyieprple-4-
occl usi on, .arter ﬁ,ccl usi pn, carotid obstructive
di seag®etphirfispyisuligdiadcidvitritis, nycobacteri al

i@f(gﬁﬁ—tzi—@@;t}-DYﬁ@érS KirS B AR Sz0l DYh@MA]-1-[P(Riophen-2-yl)thiazol-4-
er yt hemat osi s, re{)l nopat hy of prematurity, Eales'

di seasdletiBdhehenylulfpmicsasid; | nf ecti ons causing a

el LNt Coi it e - L
SRRy EAEoR Bl Lo GRHTES. OopteRlibizzoks.

St ar ganyithyd} pheaglsHamjrarcid;pl ani tis, chronic reti nal
det ac ng, _hyperviscgsity. S r.one opl a i
S O iR R e Y G0 g CERBLBTARE O+
associﬁjeggyly@ﬁéggrsumm &id; and proliferative

vitreoretinopathy conprising adm nistering to.a hyman

A5k bri@dirid- Abelzmianhgryhiersl Fviaminal-2 A2 be R -

treati ' :h.sing adm nistering to a

human )g%ég}ggé%g@ia%glfaﬁee ilérlfg such treatnment an anount )
a8)-are-(@rPhemythicevipdyldsnak 2-62-themylthiazol-4r yhethyl lphegyl-sulfamic
pharmaceutically effective salt thereof, in an anount

ef f ect? to treat the disease, wherein the disease

| 65)Ch B (A(NaKs9ba'benyl hheagipthiuzd]-2ytanimb] 2e(2emienyitisiazol-4-
psoriasis, ~sarcoi i:iosi_s, .Lheumatoid arthritis,
hemang/sied } phsnylspltpgitacifiendu di sease, or hereditary

he ) IR b &) ARG DHASE .2~ Afnidb] B[ DI RRShHRDAS) thiazol -4-
tunors and acquired’i'mmune deficiency syndrone. 54. A
met hodyljeshyl peenyiswifamieiadidase, conpri sing

R G o QR T G L
t o O aylpethyl)gitenglsulfaaicwddut i cal | y effective salt
t Ia&%[fg—b-k’ﬂer%ﬁoxaa% cr-] -yFJn];i%ghi—Z\{ -})ﬁe&y‘itglaatzo ebtﬁyﬂi)l%e%%i%s%lfamic acid;
(5)-4- {2-[ 5-(4-Acetamidophenyl)oxazole-2-ylamino]-2-(2-phenylthiazole-4-
yl)ethyl } phenylsufamic acid;
4-((S)-2-(5-(2,4-Difluorophenyl)oxazole-2-ylamino)-2-(2-phenylthiazole-4-
yDethyl)phenylsulfamic acid,;
4-{(8)-2-[ 5-(3-Methoxyphenyl)oxazol-2-ylamino]-2-[(2-thiophen-2-yl)thiazole-4-
yl]ethyl } phenylsulfamic acid; ]
(5)-4-[2-(4,6-Dimethylpyrimidene-2-ylamino)-2-(2-methylthiazole-4-
yl)ethyl]phenylsulfamic acid; and
(S)-4-[2-(4-Hydroxy—6-methylpyrimidine-2-ylémino)-2-(2-methylthiazole—4—
yl)ethyl]phenylsulfamic acid.

Composition comprising:



52

53.

54.

55.

wherein the disease is chosen from skel etal nuscle and
myocardi al ischem a, stroke, coronary artery disease,

w@eoospbesral vascul ar di sease, coronary artery BPUBES207/014823

55. A nethod for regul ati ng angi ogenesis in a human
conprising admnistering to a human a conpound
according to Caim1. WO 2008/ 002570 PCT/ US2007/014823
157 56. A nmethod for vascularizing ischemc tissue in
a human conprising admnistering to a human a
conmpound according to Caim1. 57. A nmethod for
promoting the growth of skifd>§raft replacenents
conprising adm nistering to a human a conpound
according to daim1l. 58. A nmethod for pronoting

tA)ssu eorfeenanasrelonmpbandmmcwdnngyfo Qlairddd ot a phamnaceutically acceptable
regener ti‘ R) procedures conpri sing

adni ni BttERsTH 43 human a conpound according to dai m

B) 59. on‘éd%QH&@lbﬂd» idHts & @drgAceutical |y acceptabl e
salt t her eof haV| ng the formula: R O ID HO-S~N

H.NZ I H V\hereln Ris chosen from i) substituted
%n&@ﬁd&oﬁg 'urebﬁtu’?éja Bﬁgﬁe | o S a0 Setinoping, IthGular

ring atons, [ stituted or unsubstitu
Iﬂegemtmalqd camqqag,ssuﬂae pclgaxiqum mreadd, hqhﬁgp@p@wgant@maselastlcum

t he .f
}Pgﬁ# ‘ill)qeaﬁﬁ’d‘geb 8?10‘1“?1?'3 &Y Sgs?&#gstl cg}d R%rron? noé) 0 %I t u(?&gse chronie
|dv@;ﬁ?va1trhfsaﬂ@h65’adﬁé’ndI yefeétiona) kythe's diseage, Systt‘sinlctlu@wscérﬁhematoms,
unsubstituted aryl; iv) substituted unsu st Jtut
Hg&l@qw Rreqn,aﬂﬁgy %arles ycagﬁblgé}qcm cgldeqﬁc, infections causmg a retinitis

L&ﬁ%&g%?&lgt sx?ﬁéc?%(&ﬁ&rmlstf) 19.%(};\)551%3- Bést'@disbiﬂé' Ropil dptic pits,

osen
-ShxgrfdTs RBwREH phix plamtls chronic retmal] detachment hyperviscosity syndrome,

toxoplasmosis, trauma and post-laser complications, diseases associated with rubeosis,
and proliferative vitreoretinopathy comprising administering to a human a compound

according to Claim 1.

A method for treating a disease , comprising administering to a human diagnosed as
needing such treatment an amount of one or more compounds according to Claim 1, or a
pharmaceutically effective salt thereof, in an amount effective to treat the disease,
wherein the disease is 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.

A method for treating a disease , comprising administering to a human diagnosed as
needing such treatment an amount of one or more compounds according to Claim 1, or a
pharmaceutically effective salt thereof, in an amount effective to treat the disease,
wherein the disease is chosen from skeletal muscle and myocardial ischemia, stroke,

coronary artery disease, peripheral vascular disease, coronary artery disease.

A method for regulating angiogenesis in a human comprising administering to a human a

compound according to Claim 1.



56.

57.

58.

59.

iii) -C(O[C(R7aR7b)]y(O-: iv) -S02[ (R, aRab)]z-:
WD 2008/ 002570 PCT/ US2007/ 014823 158 Rsa, RSh, R6a,

wWRBIs/0R52) Ri b, RPa, and R$b are each i ndependeeit/U§2007/014823

i) hydrogen; ii) Cl-C4 substituted or unsubstituted
l'inear or branched al kyl; i1ii) substituted or
unsubstituted phenyl; iv) substituted or unsubstituted
het erocyclic rings having from5 to 10 ring atons; or
v) substituted or unsubstituted heteroaryl rings
having from5 to 10 ring atons; the index nis 0 or 1;
the indices w, x, y, and z &% each independently from
| to 4. 60. A conpound according to Caimb59, wherein
Ris a 5-nenber heteroaryl ring. 61. A conpound
according to Caim60, wherein Ris chosen from

pﬁylr?re ylf'f)re{r)%%%%%%lg 163a|§%m5<? fzs(l)llexfgs){)&%i 2 3 tprl‘{s%o:l%inisteﬂng toa
ﬁxﬁnﬁn%]o@i&%‘uﬁéﬁtéﬂrdmg[t&(ﬁalﬁi pxadi azol y| fur anyl ,
t hi opheneyl, isothiazolyl, thiazolyl,

[1, 2, 4]th|ad|azolyl and [1, 3, 4]th|adiazolyl 62. A

& ' ntsScofnprising administerin
SRR FERIANE Brff PSR i Seticintny Aouar O ;
toa Bheiamag@mpelvad ecepr@ingdo Eigeh from pyrrol i di nyl,
4,5- di hydroi m dazolyl, pyrrolidinonyl,

i m dazol i di nonyl, 1Him dazol-2(311)-only,

| A avodl foﬂpfbﬁh«ﬂm‘g- tikisa@ydpairtin thezaint et 0f guxdaﬂ yxssm'ndgeneratlon (GTR)

2-t hi oxot hi azol i di n-4-only # A co und accod N9y 1
PEOeRHTeR CTPrigig AT BE fo § BPRap G BPORRg Atcording to Claim
thiazolyl, imdazolyl, or oxazolyl. 62. A conpound

according to Caim6l, wherein R has the formul a:

9 Rnpbwde bna Rhammaterically acesptable palbberrobhaving e §<érﬁrm1a

from i) hydrogen; ii) substituted or unsubstituted
i near, branched, or cyclic alkyl; 1iii) substituted
or unsubstituted phenyl;owo 2
PCT/ US2007/ 014823 159 \\s”om
HO/ \N H/ \Z
b

wherein R is chosen from:
1) substituted or unsubstituted heterocyclic rings having from 5 to 10 ring atoms; or
i1) substituted or unsubstituted heteroaryl rings having from 5 to 10 ring atoms;

Z is a unit having the formula:

— @R
R' is chosen from:
i) hydrogen;
i) substituted or unsubstituted linear, branched or cyclic alkyl;
iii) substituted or unsubstituted aryl;
iv) substituted or unsubstituted heterocyclic rings; or

V) substituted or unsubstituted heteroaryl rings;
L is a linking unit chosen from:

i) —C(O)NH[CR**R*®)]~;

i)  —C(O)ICR™R™)]—

i)  —C(O)CR™R™)],C(0)~

iv)  —SO,[C(R¥**R®)1,~



60.

61.

62.

63.

61.

62.

Iv) substituted or unsubstituted heteroaryl; or R2 and
R3 can be taken together to forma saturated or

wap®anwsai ed ring having from5 to 7 atons; tPEI/US2007/014823

substitutions are independently chosen from one or
nore Cl-C6 |linear, branched, or «cyclic alkyl,

hal ogen, hydroxyl, or cyano units. 63. A conpound
according to Claim6l, wherein R has the formula: N T

R4 wherein R4 is a unit chosen from i) hydrogen; ii)
substituted or unsubstituted, |jinear, branched, or
cyclic alkyl; iii) substituf or unsubstituted

phenyl ; and iv) substituted or unsubstituted
hetergaryl; Jfhe su s%%;utlog§ are independently chosen
f RonRon& o R nidt & KT, RE, pnchBarare padnigfderendertly:cycl i ¢

al\kyl , n, hydroxyl, or cyano units. 64. A
cgnpouﬁgﬁkgggrding to Caimé6l, wherein R has the
f @) nul €;-C33ubktituied orwhelstitut&Rlinck oRBracRedalk i,

i ndependent |y, chosep fro i ). hydrogen; ii)
si¥sti & SQH‘%‘? OUﬁ%St‘,I‘BﬂtP{eEP@BnYli near, branched, or

CHG! | Comlskitited of hihsubStitleddi Hettr&& cAE rinBs URGhE Héne to 10 ring atoms; or
phenyl ; |Vﬁgsubst|tuted or unsubstituted heteroar¥££

of) R2 swhstirged aRumsubstiriad hetrgeantbringschavingdramshtoyt Qg atoms;

0 I QN r . :
AR o S O ket 17 2l e pspienliTfrom 110 4.

nore G -C6 tinear, branched, or «cyclic alkyl,

18 B8 Ao R T R i o
Claim61, wherein R has the.fornula: R4 Nonl

A compound according to Claim 60, wherein R is chosen from pyrrolyl, pyrazolyl,
imidazolyl, [1,2,3]triazolyl, 1,2,3,4-tetrazolyl, oxazolyl, isoxazolyl, [1,2,4]oxadiazolyl,
[1,3,4]oxadiazolyl, furanyl, thiopheneyl, isbthiazolyl, thiazolyl, [1,2,4]thiadiazolyl, and
[1,3,4]thiadiazolyl. . '

A compound according to Claim 59, wherein R is a 5-member heterocyclic ring.

A compound according to Claim 62, wherein R is chosen from pyrrolidinyl, 4,5-
dihydroimidazolyl, pyrrolidinonyl, imidazolidinonyl, 1H-imidazol-2(3H)-only,

imidazolidine-2,4-dionyl, thiazolidin-2-only, and 2-thioxothiazolidin-4-only.

A compound according to Claim 59, wherein R is a unit chosen from thiazolyl,

imidazolyl, or oxazolyl.

A compound according to Claim 61, wherein R has the formula:

pyee

wherein R? and R? are each independently chosen from:
i) hydrogen;
ii) substituted or unsubstituted linear, branched, or cyclic alkyl;

3

iii) substituted or unsubstituted phenyl;



63.

64.

~NH wherein R4 is a unit chosen from i) hydrogen;
i1) substituted or unsubstituted |inear, branched, or

w@yoBioa2sad kyl ;  iii) substituted or unsubstit uP€rUS2007/014823

phenyl; and iv) substituted or unsubstituted
heteroaryl; the substitutions are independently chosen
fromone or nore C1-C6 |inear, branched, or cyclic
al kyl , hal ogen, hydroxyl, or cyano units. 66. A
conmpound according to Caim6l, wherein R has the
formula: R2 N R3 wherein R2 and R3 are each
i ndependently chosen from 1%9 hydr ogen; ii)
substituted or unsubstituted |inear, branched, or
cyclic alkyl; iii) substituted or unsubstituted
piveny | subistijutesidrsurisubstidated heteneanpls of t ut ed het eroaryl ;
2 R2, and can be taken.together. t.o fo A
o SR frri R0 Rkt R A S & hRE A ARG from 5 o
Shhhist uti ons are i ndependently chosen from one or
re Cl-C6 linear, branched, or. cyclic al kyl )
e SHRMIRAS A% Pdepedeptiy ARPSRffom Spror IRO&%%G& figpear, branched, or
Q& dj j 1, W8LRS Onfk.has the fornula: 4 Y
35%45q3ﬁg}%?ﬁ§é§hﬁgg%?1””t c%osen from i) hydrogen;
i) substituted or unsubstituted |inear, branched, or

Kool ireordfiesy Bl iR BRI RIS )

substituted or unsubstituted heﬁg%pafyl;
=Y

~ wherein R* is a unit chosen from:

i) hydrogen;

i) substituted or unsubstituted linear, branched, or cyclic alkyl;

1i1) substituted or unsubstituted phenyl; and

1v) substituted or unsubstituted heteroaryl;

the substitutions are independently chosen from one or more C,-Cs linear, branched, or

cyclic alkyl, halogen, hydroxyl, or cyano units.

A compound according to Claim 61, wherein R has the formula:

N~ R
< 1

N ow

wherein R? and R? are each independently chosen from:

i) hydrogen;

ii) substituted or unsubstituted linear, branched, or cyclic alkyl;

1i1) substituted or unsubstituted phenyl;

iv) substituted or unsubstituted heteroaryl; or

R? and R? can be taken together to form a saturated or unsaturated ring having from 5 to

7 atoms;

the substitutions are independently chosen from one or more C,-Cg linear, branched, or

cyclic alkyl, halogen, hydroxyl, or cyano units.



65.

66.

67.

the substitutions are independently chosen from one or
nmore CI|I -C6 linear, branched, or cyclic alkyl,
wh20089e2370 hydr oxyl, or cyano units. 68. A conpPCRtS2007/014823

according to any of Clainms 62, 64, or 66 wherein R2
and R3 are each independently hydrogen or substituted
or unsubstituted nethyl, ethyl, n-propyl, iso- propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl, phenyl,
1,2,3,4-tetrazolyl, [1,2,3]triazolyl,
[1,2,4]triazolyl, |n1dazolyl pyrrolyl, oxazolyl,
i soxazol yl, isoxazolyl, [1,268] oxadiazolyl,
[1, 3, 4] oxadi azol yI , furanyl t hi opheneyl
i sot hi azolyl, thiazolyl, thiazolyl,
[A c@mpbtind actioading Yo Claamdb1], Whereld Rrhaadhfaﬁcmﬂnyaﬂa:‘ 69. A
conpound according to any of Cains 53, 65, or 67
wherein R2 and R3 are each g %§Tﬁ ently hydrogen or
substituted or unsubstituted et hyl, n-propyl,
I So- prqpyl n-butyl, iso-butyl, sec but yl,
t\elmremLRyllsa yniiteghplen from: 3, 4-t et r azol yl,
i 2, 3ﬂaﬁ|azolyl [1,2,4]triazolyl, |n1dazolyl,

rroI ) xazolyl i soxazol yl , isoxazolyl,
[1? 2, ﬂf]maﬁhtazmi quubst{tﬂip& lidtarxbokhelreaal, yt cydicradiyl] |
t |op ene sot hi azol thiazolyl, thiazolyl,
[iH) 2, 4ﬂ‘ibﬁ\y‘é’6‘?‘ia‘¥d1“§}1b5t d PRe®yLAnthi adi azol yl . 70. A
QQWOUMSQW @Muﬁ&ﬁ@e@h@ieﬁ%ryl\’mer ein Ris a

menber heteroaryl rin 71. A conpound according t
Ghasnbsn@uqm@r@mﬁepmdgn helesen ﬁoan@wru BpyeyL1-Ce linear, branched, or

chgéﬂ#SX{ %ﬂ? lmh rein &gf;ngl6 Eénbérconpound

heterocycllc r|ng 73 A conpound accordlng to daim

ngﬁg{f\/@g}rlﬁ Pct:o&éfag g? ngPTnaé] Fem l&ﬁ% tq%f) eridi nyl,

according to Claimb59, wherein R :Ei
i fli nyl,

1Hindol yl, 1H pyrrol of 2, 3- r
7H pyrrol o[ 2, 3-d] pyrimdi ny_Ibg-p(

5H pyrrol o[ 2, 3-b] pyrazi nyl, 7H—pyrro|o[2 3 WO

20BEEROREAG! RUTE\6SE0 0idkpdnBady chéendigyr i dazi nyl

.ﬂ:pyrégg %3 2-c] pyridazinyl, 1H—benzo[d]|n1dazolyl,
4 5- c]pyrlda2|nyl

Ly i m ﬂﬂ)&ﬁﬁrﬂecﬁoxbjrﬂ}ibs’iﬂuﬁﬁ |1mea7rt|bﬁhbhéd{ br c@tcpiikyinyl |

qui nolin-2-y qui nolin-3-y qui nol i n-4-yl,

i %‘(})q ui WSPWIS&- V4 unsiugﬁtﬂ-!f‘ieﬁ WFWI’S yl, and .

I $pqui Q.EJshﬂitéh H unsaﬁstlt@teﬁ PERAIN; oPT pharmaceutical ly

acceptapl e salt thereof, having the fornula: A RSs 0

oR7 @nd-R\cadrbe taken together to form a saturated or unsaturated ring having from S to
7 atoms;
the substitutions are independently chosen from one or more C,-Cg linear, branched, or

cyclic alkyl, halogen, hydroxyl, or cyano units.

A compound according to Claim 61, wherein R has the formula:
o~ ~R* :
S o 3
\_N =
N™ Npa

wherein R? is a unit chosen from:
i) hydrogen;

1i) substituted or unsubstituted linear, branched, or cyclic alkyl;
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69.

70.

71.

72.

73.

74.

I H wherein Ais a substituted or unsubstituted
heterocyclic or heteroaryl ring having from5 to 10

WO 2ovg/oeasons; R15 represents one or nore opti onBCT/US2007/014823

substitutions for hydrogen, the substitutions are each
i ndependently chosen from i) linear, branched, or

cyclic alkyl, alkenyl, and al kynyl; ii) substituted
or unsubstituted aryl; iii) substituted or
unsubstituted heterocyclic; iv) substituted or

unsubstituted heteroaryl; v) -(CR 17aR | 7b)goR 16;
vi) (CRt 7aR 17b)gC(OR | B! vii)

-(CRI7aRI 7b) gC(0) ORI 6; viii) _-(CR 17aR 17b)gC(O N(R
16)22; ix) _(CRI7aRl 7b)gN(RI6)2; x) hal ogen; xi)

-i(ilH, , , Sabstitupgveomingubstitetet phogdmandn is from 0 to 2, men

2R16: and Xiii)
23RI f“&%?%ﬁté@a%rﬁ%%&%?g gg%eaﬁw‘élhdent |y chosen from
h}dé solgtitutichishassd indapadiently clissah Sitom theor inbre@(-Cg linear, branched, or
brapched, .o clic alkyl; or two R16 units can be
taK ﬂaﬁ%é\aipéefy&wdr‘a’% ‘?’Pﬂ%um&npr i sing 3-7 atons;
R17a and Rl 7b are each |ndependently hydrogen or

| i near or branched al k t he i ndex is froq1 q
M@pmpnun@ pedoeding e ANYRY: iagnaﬁa,rﬁ‘h ot R 3dierdgin are each

P S20
SPAEATBR PR AT BB ARG ot o o
sprbﬁylL hibued, Bo-hm&mmtﬁutm edt-l_zutyl pheényil) 1 Bﬁbstatxtamdslglj [b2, 3]tnazoly1
G T T

Jubsajokadiggolpy f@:ﬁﬁylo Em@mfeﬁeﬂptigo@mako@ tiazbIV T, ShihZbR,
are substitutions f
[1,2,4]thiadiazolyl, and [1, 3 4]th1ad1azoly1

A compound according to any of Claims 63, 65, or 67 wherein R? and R? are each
independently hydrogen or substituted or unsubstituted methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, rert-butyl, phenyl, 1,2,3,4-tetrazolyl, [1,2,3]triazolyl,
[1,2,4]triazolyl, imidazolyl, pyrrolyl, oxazolyl, isoxazolyl, isoxazolyl, [1,2,4]oxadiazolyl,
[1,3,4]oxadiazolyl, furanyl, thiopheneyl, isothiazolyl, thiazolyl, thiazolyl,
[1,2,4]thiadiazolyl, and [1,3,4]thiadiazolyl.

A compound according to Claim 59, wherein R is a 6-member heteroaryl ring.

A compound according to Claim 70, wherein R is chosen from pyridinyl, pyrimidinyl,
pyrazinyl, and triazinyl.

A compound according to Claim 59, wherein R is a 6-member heterocyclic ring.

A compound according to Claim 72, wherein R is chosen from morpholinyl, piperidinyl,

piperazinyl, and piperidinonyl.

A compound according to Claim 59, wherein R is 1H-indolyl,1H-pyrrolo[2,3-
blpyridinyl, 7H-pyrrolo[2,3-d]pyrimidinyl, SH-pyrrolo[2,3-b]pyrazinyl, 7H-pyrrolo[2,3-



hydr ogen, each R18 unit is independently chosen from

i) linear, branched, or cyclic al kyl, alkenyl, and
W@bkdopngadsyo i) -(CRR0aRROO) PORI9; iii) PCT/US2007/014823

-(CR20aR20b) pc(O R 9; iv) -(CR20aR20b)PC(O CR 9; V)

__(CR20aR20b) pC(O) N(R19) 2; vi) -(CR20aR20) pN(R19) 2;

vii) halogen; viii) -CHY, ,; wherein X is hal ogen, m

is fromO to 2, mn =3; ix) -(CR2oaR2ob)pS02R19; and

X) _(CR20aR20b) PSO3R19; each R19 is independently

chosen from hydrogen, substituted or unsubstituted

linear, branched, or cyclicd®ikyl; or two R19 units

can be taken together to forma ring conprising 3-7

atons; R2oa and R20b are each independent|y hydrogen

arjpyrideeanyl o H-pyrralog heeclpyrkdaziny, Hél%nn@[d}inﬂi@zﬁbé,rﬁlﬂ}imidazO[4 5-

s un i_ning .o or. uni.t s cho
IR N G s R L it PR, S0RSER 2 1,
Rfuaisl e 8l yor quedtin-8-yBlikoduinolink 1 1, Ssthgindlint 41, @hd isoquinolin-4-yl.
unsubstituted aryl; iv) substituted or unsubstituted
heterocyclic rings; or v) substituted or
UR%H bhhdlle hﬁﬁﬁﬁe{?ﬁééﬂ arcbéiﬂ§ble Qe ﬂxe?é&sﬁd\ﬁﬁécﬂﬁrfoﬁﬂulﬁ
Zu I's i ndependent Iy chosen rom hal ogen,

I|near, branched al kyl, or cyclic al CN
-N(R') 2, -CO2R', CM)MR @ Fﬁ NI,am

- SO2R11; each R 1is Q4 pdey hydr ogen

substituted or uns%?gﬁh. s CA'N,i near, branched,

cyclic al kyl, alkeny 0% al kynyl; substituted or
unsubstituted phenyl or Denzyl; or two RL1 units can

behd¢raineh it @ gelishituted or fummubstitutedrigterogyrhicios beigrdargmings having from 5
g V\Q 2008/ 002570 PCT/ US2007/ 014823 164 76. A
8§§§Uﬁﬂ 8%¢ording to Caim 75, wherein Ais a ring
qbﬁssﬁreéémwémbﬁel optidialastebtitutiond fir B8dlg¢h, the substitutions are each
[1,2,3]triazolyl, 1,2, 3,4-tetrazolyl, oxazolyl,

i igdenendeytly chosen fi QPbxadlazonI [1, 3, 4] oxadi azol yI ,

]EiTr gnyimeatr mrgﬂaﬁﬁe&] oyclie Qb %}l&ln_Y/ and BIGA0L Y

t hi‘adi azol VI
ii}) substltuted or unsubstituted aryl;

iii) substituted or unsubstituted heterocyclic;

iv) substituted or unsubstituted heteroaryl;

v) _(CR'™R'™),OR'S; '

vi) —(CR”aR”")qC(O)R's;

vii)  —(CR'R'™™),C(0)OR'S;

viii)  —(CR'™R'™)qC(OIN(R'%);

ix) —(CR'™R'7),N(R);;

X) halogen;

x1) —CH,X,; wherein X is halogen, m is from O to 2, m+n =3;

xii) —(CR'™R'™),SO,R'®; and

xiii) —(CR!""R!'"®),

each R'¢ is independently chosen from hydrogen, substituted or unsubstituted linear,
branched, or cyclic alkyl; or two R' units can be taken together to form a ring
comprising 3-7 atoms; R'” and R!” are each independently hydrogen or linear or
branched alkyl; the index q is from O to 4;

wherein further when R'? is a unit chosen from:



[1,3,4]thiadiazolyl, pyrrolidinyl,
4, 5-di hydroi m dazol yl, pyrrolidinonyl,

w0 pdodaexsie di nonyl, 1Hi m dazol - 2(3H)-only, PCT/US2007/014823
i m dazol i di ne-2, 4-di onyl, thiazolidin-2-only, 2-
t hi oxot hi azol i di n-4-only, pyridinyl, pyrimdinyl,
pyrazinyl, triazinyl, norpholinyl, piperidinyl,
pi perazi nyl, piperidinonyl,
| Hindolyl,1H pyrrol o[ 2, 3-b] pyridinyl, 7H
pyrrol o[ 2, 3 d] pyri m di nyl, SFprrroIo[Z 3- b] pyrazi nyl,
7H pyrrol of 2, 3-c] pyri dazi nyl163
5H pyrrol o[ 3, 2-c] pyridazi nyl, 1H benzo[d]i m dazolyl,
7H—irnidazo[4,5-c]pyridazinyI,
H}Linﬂﬁ&mgﬂ#mﬁmbﬁpyna@ﬁ@w&ylﬁHkpMkbn@hH@ﬁYkpurinyI,

inolin-2-ylg I nolin i nolin-4-yl,
Woquispried gbsrgutledadtn. o7y "and

|1§PqU|d’iﬁ'sﬁﬂ%té&%unsﬁﬂstxtﬁe@ﬁBﬂ@ﬂw?dh@CCOT ding to either
of daim5b9 or 75, wherein Z has the formula: OR1

ks ei svbrtitutesl or ungwbtitetad beterrarylhsubst i t ut ed phenyl or
' q@p LD 15%; furdte s ?Hsgﬁﬁt'éll g&'oﬂg dr ﬂ{o(?%g &h al R"dﬁﬂmﬂa%k ¥ubstitutions for

chosen rom near or cyc |1 C
aiykiydgenaeacerg)f‘ Hnid mndbp@ﬂyntiy clidsgn mnst i tuted or

bstit ut.ed L ted
SO0 5% UYL i RS o
s bstanHé8mﬁWrmn€ﬂbstltuted Cl-C9 heteroaryl rings;
/. R CR14aR14b) zC( O R13;
ﬁ‘? ‘({@342%5;% 9?%0(0;”0)? 1(3 Vlal i) )(g(RlzlaR
14 )zc(@@zeame&? CFS?ZDW -(CR 14aR 14b)ZN(R 13)2; x)

i) e EONG I el son, 1 from b to’
hikr' AR TH) FIRU xv) - (CRL4AR | 4b) 2SCORL3: and
xid)i ) hﬂé@&ﬁaRl4b)ZSoBR137

viii) —CHpX,; wherein X is halogen, m is from 0 to 2, m+n =3;

ix)  —(CR?*™R*) SO,R'%; and

%) _(CRZOaRZOb)pSO3R19;

each R!? is independently chosen from hydrogen, substituted or unsubstituted linear,

branched, or cyclic alkyl; or two R'® units can be taken together to form a ring
comprising 3-7 atoms; R?® and R*® are each independently hydrogen or linear or
branched alkyl; the index p is from O to 4; and

Z is a unit containing one or more units chosen from:

ii) substituted or unsubstituted linear, branched or cyclic alkyl;

1i1) substituted or unsubstituted aryl;

iv) substituted or unsubstituted heterocyclic rings; or

v) substituted or unsubstituted heteroaryl rings;

each substitution on a Z unit is independently chosen from ha}ogen, C,-C4 linear,
branched alkyl, or cyclic alkyl, ~OR'!, <CN, -N(R'"),, ~CO,R"!, “C(O)N(R "), —
NR! lC(O)Rl ! -NO,, and -SO;R!; each R is independently hydrogen; substituted or
unsubstituted C,-C4 linear, branched, cyclic alkyl, alkenyl, or alkynyl; substituted or
unsubstituted phenyl or benzyl; or two R!! units can be taken together to form a ring

comprising from 3-7 atoms.



wherei n each R13 is independently hydrogen,
substituted or unsubstituted Cl-C4 linear, branched,
w@eoospadsic al kyl ; or two RL3 units can be takePCT/US2007/014823

together to forma ring conprising 3-7 atons; Rl4a
and R14b are each independently hydrogen or Cl-C4
linear or branched alkyl; the index pis fromO to 4.
77. A conpound according to Claim?75, wherein Zis a
ring chosen frompyrrolyl, pyrazolyl, imdazolyl,
[1,2,3]triazolyl, 1,2,3,4-tetrazolyl, oxazolyl,
i soxazol yl , [1,2,4]0xadiazof¥ﬂ, [1, 3, 4] oxadi azol yl
furanyl, thiopheneyl, isothiazolyl, thiazolyl,
[1,2,4]thiadiazolyl, [1,3,4]thiadiazolyl,
pyrrolidinyl 4, 5-di hydr.oi m dazol yl , pyrrolidinonyl

dazol i di non I H) -

ctmpornpRerdng ol P, PRASSA HaE Figsen fom pymrolyl pyrazoly,

tlmleasz@tﬁl Bz0ktHhvif; q)rzl,344 tétyezo T NoHazoly, nsdnadmmf,l[l 2,4]oxadiazolyl,
pyrazi nyl , tr|a2|nyl phal j nyl pi dlﬂ%
Fﬁ/ Fg’:efi]ggaqqyxolylp ﬁp@qnyld’;}\mypeyl isothiazolyl, t 1azoly1 [1,2,4]thiadiazolyl,

é’_y %,43]%% la%&lgg géﬁf)ﬁ!h P ﬁy%— Ql]hgg%';/rg;c’fo&% %ﬁ?i’rollg;nrog%'ll I}}r;/n(f{azohdmonyl
THe {spidaabb2 (3 /- mﬂlpynnd@plldyie -2.4- dionyl th1azohd1n—2-on1y, 2-

bl o g.%gié g}% , %’pml Hopenzob dh i 8. 93e0drpholinyl,
Jﬁ"pérﬁmﬂﬂzp{péra%n@h Wbﬂidlﬁé'dyl mwymw,py&bnq@nwiwmdmyl 7H-

qui nol i n-2-y 8UIn0 I n- ui nalin

i REEHLQIR Y- fi}pylmy iny] é&&m’fﬁ%lr’[%%’ azigyly 7%1 gyrrolo[Z 3-c]pyridazinyl,
|§1??>9{T?RJ[E B-ApWidabh 1&1@@@%9?%&%U]¥7@§§1@&Hz8ﬁ £ c]pyridazinyl,

e comnpounds of an Clains 1,
311H3@1daz46k5@]p>5@z19yid7f7faauwl OKl-permduneinabiedrdi agneln-3-yl,

P ShB R  RI 358, B8 Sy RrA 510
sul fate, bisulfate, carbonate bi car bonat e,

hosphate, fornpmate, acetate,. [ ate, b rate,
Sérceg'@pend pegording o sst%?ra)? &ﬁawg%ﬁ%?g,whﬁﬁﬂn%%% the formula:

succinate, tartrate, funaratepand citrate. 80. A

conpound according to C aim 7§ whergin the conpounds

are salts conprising cation§5 & from sodi um

[ithium potaSS|un1 .cal cium. nmagnesi um and bi snut h.

wherein R! is a substituted or unsubstituted phenyl or naphthyl; the substitutions are each

independently chosen from:

i) C,-Cj; linear, branched, or cyclic alkyl, alkenyi, and alkynyl;
i1) substituted or unsubstituted Cg or Cyp aryl;

1ii) substituted or unsubstituted C;-Cy heterocyclic rings;

iv) substituted or unsubstituted C;-Cy heteroaryl rings;

v) —(CR'R" OR'3,

vi) —(CR"*R ). C(O)R™;

vii) —(CR"™R'*",C(O)OR";

viii) —(CR'"R'*®),C(O)NR"),;

ix) _(CRMaRMb)ZN(RB)Z;

X) halogen;

xi)  —(CRMR""),CN;

xii) —(CR'“R'*),NOy;

xiii) —CH;Xy; wherein X is halogen, jis from 0 to 2, j +k =3;
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xiv) —(CR'R'b),SR'3;

xv)  —(CR"R'*"),SO,R"; and

xiii) —(CR'*R'*"),SO;R";

wherein each R"? is independently hydrogen, substituted or unsubstituted C;-C, linear,
branched, or cyclic alkyl; 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;-Cs linear or

branched alkyl; the index p is from O to 4.

A compound according to Claim 75, wherein Z is a ring chosen from pyrrolyl, pyrazolyl,
imidazolyl, [1,2,3]triazolyl, 1,2,3,4-tetrazolyl, oxazolyl, isoxazolyl, [1,2,4]oxadiazolyl,
[1,3,4]oxadiazolyl, furanyl, thiopheneyl, _isothiazolyl, t};iazolyl, [1,2,4]thiadiazolyl,
[1,3,4]thiadiazolyl, pyrrolidinyl, 4,5-dihydroimidazolyl, pyrrolidinonyl, imidazolidinonyl,
1 H-imidazol-2(3 H)-only, imidazolidine-2,4-dionyl, thiazolidin-2-only, 2-

thioxothiazolidin-4-only, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl,

piperidinyl, piperazinyl, piperidinonyl, 1 H-indolyl,1 H-pyrrolo[2,3-b]pyridinyl, 7H-
pyrrolo[2,3-d]pyrimidinyl, SH-pyrrolo[2,3-b]pyrazinyl, 7H-pyrrolo[2,3-c]pyridazinyl,
5H-pyrrolo[3,2-c]pyridazinyl, 1H-benzo[d]imidazolyl, 7H-imidazo[4,5-c]pyridazinyl,
1 H-imidazo[4,5-b]pyrazinyl, 7H-purinyl, 9H-purinyl, quinolin-2-yl, quinolin-3-yl,

quinolin-4-yl, isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-yl

A pharmaceutically acceptable salt of the compounds of any of Claims 1, 2, 10, 31-39,
46-50, 59 and 75.

A compound according to Claim 78 wherein the compounds are salts comprising anions
chosen from chloride, bromide, iodide, sulfate, bisulfate, carbonate, bicarbonate,
phosphate, formate, acetate, propionate, butyrate, pyruvate, lactate, oxalate, malonate,

maleate, succinate, tartrate, fumarate, and citrate.

A compound according to Claim 78 wherein the compounds are salts comprising cations

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



