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or pharmaceutically acceptable salts thereof, are useful in the prophylactic or

therapeutic treatment of hyperglycemia and type II diabetes.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a compound of Formula D:

)

or a pharmaceutically acceptable salt thereof, wherein:

Qs an aryl, a 5- or 6-membered heteroaryl, or a 4~8-membered heterocyclic
ring;
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heterocyclic ring where the N=C bond is the only site of unsaturation;
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A particular group of compounds which may be mentioned are compounds of
Formula (I), or pharmaceutically acceptable salts thereof, provided that when Q is an
unsubstituted 5- or 6-membered heterocyclic ring containing one heteroatom selected
from O, S and S=0;

T completes a 5- or 6-membered heteroaryl ring which is unsubstituted or
monosubstituted by halogen, methoxy, CO,—Cy.4alkyl, cyano, nitro, CONH,, CONH—-
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perfluoroC;_4alkyl, SO,NH,, NH,, Cialkyl, perfluoroC;.salkyl, C;4alkoxy or
perfluoroC;.salkoxy; and
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R5 R6 (la) or a pharmaceutically acceptable salt

t hereof, wherein Q T, Rl-R6, in, and A are as defined
w@bwyme7iosn Formula (1). In an enbodi ment of thePdT/1S1004/003968

aspect, the present invention is directed to a

conmpound represented by Fornula (la), or a

phatheacietddtedlling teeaep tatl the selld litd a8 Fbrm a\dbeb18bBAd.Q
is an_aryl. In another enbodi nent of the first aspect,

t hellpthe fEsiaspast; dbg present snvgntiencisdireetsd 2o 2 empownskrepresented
.ed by Formula (la), or a pharmaceutically
byE@’?@g% f'e salt thereof, wherein Qis a 5- or
6- menber ed heteroaryk’ringz21n another enbodi ment of
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hi-dzol yl, or pyridyl ring. In
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wherein: Q is an aryl.

In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (Ia), or a pharmaceutically acceptable salt thereof,
wherein Q is a 5- or 6-membered heteroaryl ring.

In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (Ia), or a pharmaceutically acceptable salt thereof,
wherein Q is a thienyl, furyl, thiazolyl, or pyridyl ring.

In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (Ia), or a pharmaceutically acceptable salt thereof,
wherein Q is a 4-8-membered heterocyclic ring.

In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (Ia), or a pharmaceutically acceptable salt thereof,
wherein Q is tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, 1-oxo-
tetrahydrothiopyranyl or 1,1-dioxo-tetrahydrothiopyranyl.

In the second aspect, the present invention is directed to a compound
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tetrahydrothiopyranyl, or 1,1-dioxo-tetrahydrothiopyranyl.

The molecular weight of the compounds of formula (I) is preferably less than
800, more preferably less than 600, most preferably less than 500.

In the present invention, Q is preferably 2-furyl, 2-thienyl, tetrahydropyranyl,
tetrahydrothiopyranyl, 1-oxo-tetrahydrothiopyranyl, or 1,1-dioxo-
tetrahydrothiopyranyl; more preferably 4-tetrahydropyranyl or 4-
tetrahydrothiopyranyl; most preferably 4-tetrahydropyranyl.

When Q is a heteroaryl or heterocyclic group it is preferably linked to the -
(CHy)- group through a carbon atom.



Most preferably the group of formula T is 2-thiazolyl
and R3 is 5-fluoro and R4 is hydrogen; or 2-pyrazinyl
wanpw4RR0and R4 are hydrogen; especially pref eP@EUS1084/003968
2-thiazolyl where R3 is 5-fluoro and R4 is hydrogen.
In the present invention, R and R2 are preferably
hy dWl@ﬁrQ islahdtdreanyt goaptit rofeeibly doesR3t Bag Rdbatitent R! or
ref |ndependently sel ected from _hydrogen,
@%ﬂ aelhe&awlgﬂml%dec tdp PpH p§att@hm@at tR%h%r(QHz)m-
groHgdependently selected from hydrogen, fluoro, and
thyl. In the present invention, R3 is preferably -
hy dnahe prasenthaventien, thergroap of fehedabl y hydr ogen,
fluoro, chloro or brono; ev nore preferably
hydrogen, fluoro, or ¢ Ipfﬁ?\ggst preferably hydrogen
or fluoro. -8 WD 2004/ 072031 PCT/ US2004/ 003968 In the
present invention, R4 is\preferlably hydrogen, hal ogen,
or methyl; nore preferabl\y hydrogen or nmethyl. In the
present invention, R5 and re preferably not -bot h

iSptE]égrragglen. 0I n tggh&r eseEt | nve\;ﬂtl on o‘? %Jthef e%?bl y

thi AdHz61 rcﬁcfagcsl D lisox DI, ideh dylTRsd ferabl
prefg?ablﬁ %OZRB or S%ﬁﬁg be esp ecﬁ%ﬁ%9b§62 s ORISR

2-thagolyledrl b @@ladsazs@@sﬂe%sé]tmmmlyl ém@mlémw 2—pyrazmy1 3-
150)§ir9§§r¥ Ctlr%p drevgﬁllﬁlotje fe?ﬁﬁ??—thﬁ\z/&n go[ri 2 Aﬁﬁnacﬁazolyl 4-

erabl oro ["uo
pyrinidfdyli@-pyrezinyl, or 2piedys elosy @bieyaby dieigedlyl, R ykdnyl, or 2-
yr%r sent invention, R7, R77, and R8 are preferably
PYI€¥-4al kyl , C3 7cyc| oal kyl , heteroaryl, or

$§$@%%f ohi oup; nore preferably Cl_
3a| yl, f% ngﬁ%%$8§yﬁ%?g?g%ycllc group, or

C3_5cycl oal kyl ; nost pref nmet hyl, ethyl,

n- propyl, cycl opropyl, \ﬁﬂ‘ cl obutyl oxet anyl, or

tetrahydrofuryl, and espgcially nethyl et hyl ,

n- propyl, cycl opropyl, cycl butyl . When the dotted

l'ine together W th the so fne forns a doubl e bond

R8 is preferably C1 3a|ky| or C3-4cycl oal kyl . \When
182ﬂh@Z@hdtmaﬂbﬂmemﬂogether mnth the solid line forns a

e bond.R8.is rahly C3-cycl oal kyl,

esgglgftﬁrfa Tab cﬁ?ﬁ%&’&ﬁeﬁfg% f" R5 and/or R6 are CO2R7 or
SR7, R7 is preferably not ogen. In the present
invention, RO and R10 a rably i ndependently

CO 4al kyl e.g. one of 0 is hydrogen and the
other is ethyl, or conbi orma 4-8- nenbered

het erocyclic ring. R9 an re preferably not both
hydrogen. In the present ntion, RO9 and R100 are

pr & erthtabylyGaxdiR] &)l fluoro and R* is hydrogen; or 2-pyrazinyl and R> and
R* are hydrogen; especially preferred is 2-thiazolyl where R is 5-fluoro and R* is

hydrogen.

In the present invention, R! and R? are preferably hydrogen.

In the present invention R> and R* are preferably independently selected from
hydrogen, halogen, and methyl, more preferably R> and R* are independently selected
from hydrogen, fluoro, and methyl.

In the present invention, R? is preferably hydrogen or halogen; more
preferably hydrogen, fluoro, chloro or bromo; even more preferably hydrogen, fluoro,

or chloro; most preferably hydrogen or fluoro.
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In the present invention, mis preferably 0. In the

present invention, nis preferably 2 or 3. A preferred
w@e@yp72081 conpounds are compounds of Fornul a (PQT/US2004/003968

pharmaceutically acceptable salts thereof, wherein: Q

is 4-tetrahydropyranyl; T together with the N=C to

whi Bhthe prdssntdhtatiadR BpmeEeabR-1MEazhydlogn, 8r methyl; more

hiazolyl ring; RL and R2 are hydrogen; R3 and R4 each
Pre%‘?%tg%g‘ﬁﬁr@ﬁ@&)r@ﬁ@yhydrogen or fluoro; R5 is SO2R8, or

S02 ; i, S y) 36 =

pCT R0 BBeeh s PR i A Ao rngen,

4- elntberpeasent itredntioncBtisipeefemablyF:a B8ORS mﬂ%g Slt)'bNR?Rw,

the.dotted |ine_.together Wth th |d do | ine

N o s ST Ry O R U PRV b o

&5b11R80). R 6r O a v |, provided that RO
preand %O?are %So?ﬂgg?h’%%%%lggse(%ﬁ%)r/n is 0; and the dotted

| i nt pasigatard?” iSOhCi-heychalkiyl) espavaalfydi O yelopwpyl. onal

douj] nd.. .and.. A indicate hat the_double bond has

¢ el s BB eR b e R D BogeRed GPoliogr ot
trifmefmwmyzlﬁ,n@f@?&mmy RY&oén. Formul a (1), or _

phar maceutical ly acceptaple salts thereof, wherein: Q

i s W thepreseRidavsmieady ) R’ TaedBeatsarefarably €helky=G- t o

j b Lo t -pyfazinyl or 2-
resPRE DL bltel Bt SR P el SR eI ALY B pteferpoGen
saliyhdie penetabdrtd haemchylity goep) odIC;fstyskyl; Most refSLDRBmeRE1,
is hydrogen; R8 is a C3.5cycloal kyl group and, in
cthyl g PEoRYh, CyGioBrPRYh & velobviah okiamYl: erfet: ‘ ofimtlharx;ffl@iecllally
[ [ r b 8 ma e a Cl-3a
me%r?iobgly Li’ﬂ%iogﬂi)?%a{%gg?ﬂ’e&g%? %gt ine %/oget her with %/he
sol Wieh ileaddtied fime sogetiet wdthahe shdiddire foanda deutde bénd R is

pre%’n%l-li Erfeq%@h?%{q%???’cggfgg’i'?i goggnggantj:eof the invention
o e AT G i AN ALl bR

pref@r@ﬂnﬁﬁg;@émk@a{%ﬂ,yespecially c;yclopror;gl. ’

When R and/or R® are CO,R” or SR”, R is preferably not hydrogen.

In the present invention, R® and R'° are preferably independently Coalkyl e.g.
one of R? and R1% is hydrogen and the other is ethyl, or combine to form a 4-8-
membered heterocyclic ring. R’ and R' are preferably not both hydrogen.

In the present invention, R* and R'® are preferably Cy_salkyl.

In the present invention, m is preferably 0.

In the present invention, n is preferably 2 or 3.

A preferred group of compounds are compounds of Formula (I), or
pharmaceutically acceptable salts thereof, wherein:

Q is 4-tetrahydropyranyl;

T together with the -N=C- to which it is attached forms a 2-pyrazinyl or 2-
thiazolyl ring; _

R! and R? are hydrogen;

R? and R* each independently are hydrogen or fluoro;

R’ is SO,R®, or SO,NR’R?,

R® is hydrogen;



acceptabl e salts thereof. Specific conpounds of the
i nvention which may be nentioned are:
WQ 2@)1/0220614- Cycl opr opanesul f onyl phenyl ) - N- ( 5- f | BCT/O$1004@03968
-2-yl)-3- (tetrahydropyran-4-yl)propi onanm de;
(2R) 2- (4- Cycl opropanesul f onyl phenyl ) - N-pyrazi n-2-yl -3
(tR rsaif@@(:kbsacﬂwlhﬂ ghoupy by épM-Z@nﬁﬁﬁmﬁel.eterocychc group, and, in

obut anesul f ony| phenyl ) - N- pyr 2-yl -
addlt(qne {Nilgﬁ %%qui dne togelhey withshosodid lire. formpa ble bond Rg’may

be %%Agugz . PCT/ US2004/ 003968
4- ycl obut anesul f onyl phenyl ) - N- ( 5- f| uor ot hi azo

| - 2RYand RY afe intleminyelrthypys_sileyl; prbyided fiabRArndi B @adot both
h d&Eg N- ( 5- Fl uor ot hi azol - 2-yl ) - 2- (4- met hanesul f onyl pheny
YH9ESR: (tetrahydropyran-4-yl)acryl anide; or a

phairhr{@gegfdl cally acceptable salt thereof. In

particul ar the conpounds:

( 2Rhe gdoftegl mﬂogﬁh@p&ﬁb thelsbbd ﬂanp eyl ap-otipsalfdoubledionil.zand

dr.o ropi onam de;
A “tdzﬁfesih%tﬁw%i%ﬁ%%&ﬁ% ﬁﬁ‘éﬁg"? N pyr azi n- 2-yl -
- (tRth&B FHfé}Pééf CTATe

- F ‘ﬁor_ot \Fél azol %Buﬁowé&ﬁlﬁnlg% %gnesulg%nyl phenglllmi(ﬁﬁor

pha@neqquat@lbzra@wm@ie Elalys‘l t)la‘coiylwdnme@te or a
ma eptable salt thereof. Wiile the

pr 2@@‘??3& by%ﬁBér each vari abl e have general ly been

| i ST eshettRPWED tﬁeﬁplﬁﬁ@L% Whichrit Baghchéed ifbi £2- p@f&irfyl beg

conpounds of this invention include those in which

thiazalybrigg; or each variable in Formula (1) is sel ected

fr p]]elf . more preferred, nost preferred,
esglg]m "{ror%rra Pcularly listed groups for each

varRagldeR éﬁbﬁirﬁfepérﬁienﬂjﬂ bfe HydvepRhiod Aub®; i nt ended to
include al L conbinations of preferred, nore
pr R eis YR inpst pr eferred, especially and particul arly

I sped 851%%&% oy I used herei n, unless stated

ot herw as well as ot her groups having the

pr Ry ix a tatskyclmlcﬁ gasyp i uea(hllrtpjrewhah Kexdotted lina mygdether
al. kenyl ,. ny ans .car bon chai ns
WA igS e oI hont S AR & EURbERAEY ons

t hep, 06, anxanpl es of al kyl groups include nethyl,
ethyl, propyl, isopropyl, butyl, sec- and tent-butyl,

perthg ﬂottddelmel tpgdtbep‘(w)lth thedoli&né fdrms ah Abiemat ldoyuble bond, and
s o GbFe G Sl D PERRERIBon- car bon bona. | As
Ol O ARl
desenhadnin dwsExamrﬂﬁss trr eirgéutlardex aorpdesched20d o arid gharabcemicaln
acceptable salts thereof.
Specific compounds of the invention which may be mentioned are:
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluorothiazol-2-yl1)-3-
(tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yl)propionamide;
(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-

yl)propionamide;
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al kyl having no carbon is hydrogen when the alkyl is a
term nal group. An alkyl having no carbon is a direct
whoovd/ovdeen t he al kyl is a bridging (connecti nghCUS29p4/003968
The terms "cycl oal kyl " and "carbocyclic ring" mean
car bocycl es containing no heteroatons, and include
MONOQR) DL (4-CPdsbiltadeSMEdnytpLiayNat RflusaftaeyolBf3- as
wel | as used and bridged systems. Such fused ring
(tefyabiydiop yrsart-yhponiveamisls; piichg that is partially or
full rated enze i to form
fuse%ggﬁﬁ%¥§§gyﬁﬁ%?ﬁéﬁgﬁﬁéﬁgm%%ﬁ?%ﬁﬁgggﬂ%gpsgbycIes.
(téByablyd@lpkban-4-piddciplegmideych fused ring systems as
spirofused - 11 WD 2004/072031 PCT/ US2004/ 003968
ri ngPisyRRsRaceuticalacedpteftle s3lethgegoky| and car bocyclic
rin 'd¥%dﬁg?h§§% ﬁ%oalkyl such as cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, and

dec al2RiH2e@apyd tyabemesul fanyieny1pNe( 5 - fligathydzol-2-y1)-3-

1,2,3,4-tet dr onapht hal ene and the |ike. The term
(teq?i‘VS@BWmT‘{i%S%FBB@HF‘BH{?H ne, chlorine, bromne, and

i odi Atar . NN S LR A4

oheror an iAo PSRy ) AR SR AR Sran-s
ylpirepienauide] anel ri ng" i ncl udes 4-8-nenbered saturated

rin [ning o of & het er oat o chasen from

oxy oAt porotadel - - o asssa e B SDome ar e not
(téifah?@%byraﬁ_m-ﬂ%&ﬁaﬁlﬁe;one anot her. Exanpl es of

heterocyclic rings include oxetane, tetrahydrofuran,

t et rarriopyeaticalyespemeble sdkibemeé, thi et ane,

tetr r.of hi t r ahydr ot hi ran hi epas

i oM e ¥ S BRR Mot B AR DRI AR B LB ARed above
sepZaRiNfor cactogiable, preforted @K PIGndOFaER ihvntien include those in

ﬁgﬁer azine, and the like. O her exanples of
whigh spvsea) or pechrvapighleiin Epuaela(hds sploctdsizem thopreteresd, mgee

PSR ALALE SIS o AR AT P
variablea Thereddrh) thizyinaemtidbn @xintded tudinclndé sl byabiationpyf an
i oxi de are_ al so cqnsi dered. {o b heterociigl i.Cc

1,1-
Pf?feﬁﬁga Moo REISTTE HRshPEdereeda pepgciatly and perhculady dsigd eyqups.
i ncl Ud@SePherbin, ﬁil%%@%é@&heﬁﬁée? FORGYlas hleNGR ogl‘%gtg%lﬂ)'s ng

1-4 heteroatons chosen from oxygen, sulfur,
hawintgrtbg prefix ‘el nptless, 6dr exampleh elkexpaikanyl, alkgaylankynyl, and

o o it tsB el e B i itnehd g garibinacions
th&l%bﬁ@iaﬁ{ple%ﬂ{g@ ZRJupk indidteadiByI0 lsi%ﬁkll, prdpfi, 'riﬁﬁ)?&ly}jalf’n%utyl’ sec-

pyridinyl’, pyridaZinyl, pyrimdinyl, pyrazinyl,
andterabuhi penfhcheapl heptt'bmwﬁ/thahkfar ‘eAkkboydrl, “aileynplitand other like

def.d ni tive, stereochem st.r t certain itions.. Th
teffcinginpe FROE ERatR Tt dienl s Cone Wsaie o oo bond
geon&s fided hefedilEbiSexanipid, “Calalk 0 IRsSd tindsd S SIRYEIRRIS)-4
etc.) and pharnmaceutical ly acceptable salts thereof,
caghoss ptthathe Ve L shSe P 4 eabpys inrecsiaght osbranehtdsonBgwiatien. An
: AR eoi S .as_.wel S
U b i o Sutbol i b Boam SRS ST Gl arofif a an
haeingeaptcarbihes @ dipediohd @dleh YheldlRVIs @bridiak &corkbigig)igssup.
During the course of the synthetic procedures used to
pr epHicdeRT IPyEloAsslird, “caborysliggingy et saboaYql e Fogfaining
noqféltéirg&thﬂl@,t dn‘&ﬁnﬁﬁ@&l’ﬁ?ﬂ&-eﬁhkﬁﬂ%&c@ictsgﬁeﬁecf gelrlbé)fsgléspast \9(91 as
art, the products of slc
fused and bridged systems. Such fused ring systems can include one ring that is
partially or fully unsaturated, such as a benzene ring, to form fused ring systems, such

as benzofused carbocycles. Cycloalkyl includes such fused ring systems as spirofused
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procedures can be a m xture of stereoisoners. \Wen a
tautoner of the conpound of the above fornul as
W@20080%203t he present invention includes any poBRGI/DE®04/003968
tautonmers and pharnmaceutically acceptable salts
t hereof, and m xtures thereof, except where
ring Qﬁ%érﬁé.gﬁﬂgﬂglgé cha]k?ﬂ At EehrBd RTINS s inviude (hReycloalkyl
ofrpound o e above fornul as "and pharnmaceuti cal l
sudcseytiabtapyb alytlobuik cydppanilseydleherie apd AsraBy %ﬂlﬁhﬁ%@le,

or ol r phi ns he t i | on includes
s SREN: bor adengrafa R st B Dss1

PCTHYS208/1003268 inchidley fasdiy, chibaneabromirey pel iofling atoms.

solvent that forns the solvate is not p %gﬁularly

| i miThe derso”“drpli dneledeshier %qmléﬁatphe&ylpﬂﬁléﬂ%g{% Vogical Iy

acc abl e. For ex ok ered

acotBessterl e el Beterl ooy pg° el RIGAZE Brembd
sat@fatdDiinas cdnfainingbee dbnfneritedodtoms phasendicau bkygen, s, and

nioein ThoRe RaRpISarato et SOABARETS OMET SP oy
he{e?o\‘j\bé/hi%ﬁ?{%ﬂﬁ'éﬁde Sﬁﬁgﬁ% @étfaﬁy&%fdr@@%&tra?@%o@‘y‘f&l bfepane, on
a Wel'g or  wei ght

asi s). The invention al so

ox86BeMhisaes tetrahdoihepbeng, ¢ettahydroggepyramrihicpate, thjocane,

az%?@nﬁérlﬂ)zzgfgp&fggf pi§g geg ng)gtL% Egé(frmatnle,am #é&i’gé{%[e, I%)ﬁazolidine,
pilge‘?mhé“ ahd QIb ke bﬂl?er eia%ﬁﬂe& sthdterabyclicates pichhleahe oxidised

arriér. Preferably the conposition is conprised of a
fophesfithe suifirecntaning ciogs. dbbs teteahydraskiophaned -ordde:t oxi ¢

t herapeutjcally effectiv L und of
igbopitaophe bt <ui [ AR BRIRRCC 0l a1
te@ﬁ%ﬁfﬁtﬁgbﬁaﬁ@, 1-dioRRTeend alsd/bsRieesd towethietepodyklis rings.

preferred enbodi ment, the inventiogn enconpasses a

pharUslessatheraiseotatpd $he fegn “heferoand b}cgﬂﬁgga% sispbered

reat ment of hyper ' | t i
SR VER T RS 1O R TRD 4 SHa PRl g, o iozen

ES85R 6 Gdueh Beefoasy rings areafundythicayl, pytrolgt, @Bwblyd:,eimi@azolyi,
ef fective anount of compou

) ! of rmul a S ..
oxdeely iisxazalifl thiazobyl, i§othH4e é%%ﬁqiga‘?wlaégéi&ﬁ%i"‘%%&l t
hereof . . T ' ' i ; f a
el Bonr SRR PRy AR GDE BYatast WlE st |
ac c el it orre Sadniuliseees slofwrawithoyhatefing vgtstasegchemréry at certain
conpounds and conpositions o he.present inv j
psHiEonst LBe PropEnfBYentipn é‘%??lfdf‘?é aﬁﬁ%éero %eé%feag- igﬁm?lr%n{ﬁfr‘%g%éne“’
opittGliséBers! Qiﬁsttglﬁggﬁglf%rs, B YBAS phaifickdiiealy beiRpiabiGalts thereof,

provi des a ne prophyl actic or therapeutic
excepiatberaspectficadlycloavdi o1 ssatedhhibenviset Fuier.opigiressl i

desjrabl e conpri.sing,a st of .adm. ni st ari
StERP B ETPPES TR ISUHTS SRR GO BT G AR T2 H)oded exgent
whiars - ﬁé’éﬂgf}ﬁﬁw oRSeRA LA RiseS Eui‘in% gy @@fse oFftiee synthetic
I on S

I nve o provides a nmethod of prophylactic or
proheduagseuseil ¢o prepatersaeh conaoundp X @ YHBETRCHIZHPABEL es

conprising a step _of adm ni st:aL i ' t
e
PREEERESEIND St ix iR F eRfeoisomers. When a tautomer of the compound of

the above formulas exists, the present invention includes any possible tautomers and

pharmaceutically acceptable salts thereof, and mixtures thereof, except where
specifically drawn or stated otherwise. When the compound of the above formulas
and pharmaceutically acceptable salts thereof exist in the form of solvates or

polymorphic forms, the present invention includes any possible solvates and
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The invention al so provides a nethod of prevention of

di abetes in a hunman denonstrating pre-di abetic
whymenglogceni a or i npaired glucose tol erance CRPOPUSR0410P3968

a step of adm nistering an effective prophylactic

amount of a conmpound of Fornmula (1), or a

lyardnpine fdrisalA ypaof epdlabhtehs afbﬁmst the selohte is A& paRicularly

/O 2031 CT/ USZOO4/ 003968 | nve tion al so
hHF Bdhe, }E’B‘ﬁﬁ‘&i‘?&i BN [Py cxegple wate,
e@lﬁﬁél“ﬁ%ﬁbﬂdlcﬁe{&ﬁe%‘fﬁ%‘ﬂl&@aﬁﬁﬁkéd thereof, as a K

activator. The iInvention al so provi des the use of a
conpSined thf Cdi?npcmmﬂao( F()rmudxar (I}aare pnhtandmldenp]namiabwtmal use they

ofBP BRI PoV R RERERRHY RGN YRRl b P

mbesuifABBIYt1&Ht P4% uid, ety fahl%aé%% v0hurd (%P 8HRAv@bht for
Formula (1), or a  pharmaceutically acceptabl e salt

wetghf Basis)- for the prevention of diabetes in a human

deno re-di abetic h m.a or

gl ucgglge Iﬁ; {qu%%(s:% enclfgﬁrg a’sslr?v é ﬁ%&%ﬁa%g%{técg ?%B?Sdte%n&)@ﬁ{lsuse
cehpAsed @TR@Roehd GOFsRthda (1), Jor a@hamaceﬁlﬁi’aﬂ?(ée fptéb@é att
accept abl e salt thereof, 1 n the manufacture o

f.dncembinagen prth a pharmgesutieRyoiccapably gattienyent i on
|
a soﬁerf% 8Re eaﬁ&e@on% ?m‘gﬁ%g&gc}g%&)ht%ﬁggeoﬂwllﬁln&%#tab%

arnaceutic accep
caraﬂuimbi noretoafc melmpdltmam affedtive atrdoant ef Dginypaidiof Formula (1)

%&%ﬁ euti c treatnment ofﬁa@g’perg qypgem a_or diabetes.
CHl VT A RIGTTRRGS esatthgreebnpound of
For myfRedvled, 'w@l{m Bhis %@éﬂ%ﬁﬂddﬁﬂéﬂty g@%ﬁ%ﬂh@ﬁ’ ﬁcoﬁﬂ#sses a

thereof, in the man ture of a nedi cament for
phareme@mlucalmompodltmhetbeme iprophy lasiisenn tbetmoens bf Aypenglycemia and

e-dj apet i er cem a. or aired ucose .
iSRG Eraise T haBR e B oo g le carrier
il @ﬁ&moxwmeﬁbb@&a@)éf@almiﬂo%ﬂ%f SbmpRl 8 €rdnila (T) as

conbi nation with one or nore other anti-diabetic

desgehquahwe,amta phanpaesutjcallyasteptzhje salsthewgof.ch i ncl ude,

or 1 mab PPetorlhd SRV B3k B P pa Boai i putn o

pligirmataziciey adtehaprenit therec®@s b phanaidbsloal. gl | bor nuri de,
t ol but am de, tol azam de, carbutam de, gli quidone,

gl yh&heeerapoungds end cempesitionsoé heyrsesent wenteancary effective for
trgdttfgl%)%@/bgﬁ% bidin fs'E'u as %} 5‘(21%&)[“ ﬂjflmgfff onni n,

cagon ant agoni S

non- Tﬁb@iﬁvéﬁnorgilmp@@fﬂealhﬁﬂimﬂ cﬁ‘tp}oplgfﬂadzﬁe @t d&fﬁ@eutlc treatment
énhlbltors (e.q. acarbose glitol, etc.), |nsuI|n

cRdpngleare agthetion ot %@.d@ﬁﬂﬁa@kscoe@r@m& % &gp pf adipiméstering
)
oL O RS R EEPRTmER ) Jor B Bl acPlotsple
sadirtlereb® | i ke. The conpounds and corrp05|t| ons of t he
.invention and the gt er anti -di.abetic ent s

res
o 2 hEs NGRS b B ol pERPlAstia S therapg i Hoament
ofSHyPetIRERA 8t HiabetSEBHEMHiRY 4 MePbf ABRAIsBfg¥n effective amount

of a compound of Formula (I), or a pharmaceutically acceptable salt thereof.

The invention also provides a method of prevention of diabetes in a human
demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance comprising a
step of administering an effective prophylactic amount of a compound of Formula (I),

or a pharmaceutically acceptable salt thereof.
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The term "pharmaceutically acceptable salts" refers to
salts prepared from pharnmaceutically acceptable

WO HBL bases or acids. Wien the conpound oPCT/D§2004/003968
present invention is acidic, its corresponding salt
can be conveniently prepared from-14 WO 2004/ 072031
PCT/TUS 20641100 386 provides e wf iacaimpguat eelrahile(l), or a

non-toxi ¢ bases, . including in ani ¢, bases and organic
phigeutically feceptable 2l RHERl SN OV ¢ bases incl ude

al unhB WXenBSNRRS PFovidsThEhIeIBf aGYRIpblind SURSEHSa (1), C,

ferrous, lithium nmagnesium manganic, rmnganous.,
phmagg@ioa&y agasyitabin sattithereefn foriteepropkdaciig qrgherapeutic treatment
of aret ilcul a.ral F%e&erred are the ammonium cal ci um

hest dh) %8 §¢Fum and sodium salts. Salts derived
f r OMhe ph@HHBE 8146 'F)ﬁﬁilidle}é tRECERRI akbmpoighef Eorfifila (Ior @

bases include salts of primary, secondary, and

phematacewioplly aesptablesalitberpofa for dhaprorendion ob dlabgies in a human
i d ..aq] suGch I j and

e by PR P benEo Rt B Blertlidudld P

or gdik dnweatied akso prdvadsshd userofwitbmiposiad dEF@amlbd),foprnmed

i nclude, . for exanple, arginine, betaine, caffeine,
PPl KeCom RISl et i LR BHPRRPRES Of BEAPARHer the
act ﬁg'h%?-@ﬁ_am noet hanol , 2-di net hyl am noet hanol ,

et hanol am ne, et hyl enedi am ne, N et hyl norphol i ne,

N- etThy ipieption diso providescemseef agbmposahdhéqruhils (1),dirne,

I SOpro am ne Si t hyl gl ucam ne, .nor phol i ne
phisF R R ipisbl etieredToty Yo PG RPLEY he? s ineRtror the
pro}iiy R8s or hBRGRERAemelt dflPobRAEMR orldidbERishy | am ne,

trln%(rhgpyl afm' ng],e tror_rgstg}?m n:ﬁand t he c'bééf Wileg{)t he

co migieotion k8o prayeeastihg pegenaicomppin fmula g), or a

correspondi n t n . conveni ent | e
R RRRAN Rdp Gt i R R B o P BRBIcR e AP ne

dviflidtrld MBat Shedlifl @ huén AR ndh gutin tidbetihiler Aot ahsi
Pri ncllude, ?or elxan'pl e, acetic, gtr))géf‘;zenee;ul foﬁ?g, o
impurefgglecose idemBessul fonic, citric, ethanesul fonic,

fu [ IG, A G, We .

o SppPbRLE carBUEST SopYAS R o oy b opionaly
empioyde in combiftidiawith ohé oninore othied abiti-didHetic Ggenia oD artj-

pant ot heni ¢, phosphoric¢, succinjc, .sulfuric, )
hypgebyaemie, g5t GV R SN D Fﬂrexaepf& sy oa5i(&§. glyburide,
. u ! 0 I . e ,
e e
acetelidxameds, gfilborhotide nelbutamide; tadazascda sarbTtamide, gliquidone,
har maceytical ¢ sitions of the present inyention
eIy EcPhens Qi SR G DI (. meHorin,

phBIBFARCEHbHER] k) A8668R0LA _Qh%gﬁlﬁbtfs (4.28f ptide B8 néflpssitdeve

I ngredi ent, a pharnaceutically acceptable carrier and
gluspgomanddgopisty Blicosifase aplbitors (c. . ragaddie miglitol, etc.), insulin
adj uvants. The c ositions..include conpositions
soc g eP e T SrRe s by ST da e BinsH AP o)
and tHRAIKeIbNhtiSeHREHY aB@MIG. ¢. kibutradieColidfat, edlfland the like. The
intravenous) admnistration, as well as adm nistration
comppwdgand seraposigonsanfithopighent Hwentiysandsthe pfisr anti-digbeti¢ n

oo Pt foalt po P R 00 Ao PR Sl BEpthBR 1 0™
seqiehiially dmgpadicBnt i s bei ng admi ni stered.

The term “pharmaceutically acceptable salts™ refers to salts prepared from
pharmaceutically acceptable non-toxic bases or acids. When the compound of the

present invention is acidic, its corresponding salt can be conveniently prepared from
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The pharmaceuti cal conpositions nmay be conveniently
presented in unit dosage form and prepared by any of
wao b@4eobods wel | known in the art of phar macyPCFLS2004003968
2004/ 072031 PCT/ US2004/ 003968 The pharmaceuti ca
conpositions according to the invention are preferably
phataptadichily aaxplablediohosit bases pinclutihginagtuic ®asdshad organic

co ds .of . For mul 0 har rrace tically
beégggﬁg%fe Veéﬁp{nssupﬁéw%ﬁm baser el PR RPN,
caﬁ@iﬁﬁi @%@%uﬂrﬁﬁs ?%ﬁbvﬁrﬂoﬂg el nfna shth) AR (ﬁ%glc mapganous,

adm Xt ure wt armaceut i ca rier acc

petessitant sodivan, Zp‘uceandﬁh@hﬂm sadtk. Pmplaﬂyqbrefgrrmbmhmhﬂmomum
of foaqﬁ)dependlng

he carrier na e varj e
S A L S R T
pleahiia O Sichdy | h&@p_)ljta e%rgeéﬁicﬁxﬁorﬂfoxﬂ%a@éhtlﬁéﬁhe CAIRI PPy,

i nt ravenous) har maceuti cal conpositions of
chﬁ@d%yaeaéléﬁ@rtlmfy\/a@mmsa ﬁS W& ap eyclwraeagecﬁt and substitiied astiges such

L T s T o

o@amd @bRtokio Beked fduvhich shlfecaade %ﬁnédhﬂt’:l@db &0f example,
Further, the conp05|t|ons can be presented as a

ugHRfe Piaips, ¢ saolingsNaNegihenryathylesediaminsp diedibamine, 2-
|

d1|(e)I f)alﬁ‘hlﬁgéf\;aﬁ%fré? eZ ndlljlﬁ‘l‘é!tlgrlarﬁ’l?}?@tlalgi% &ﬂé‘i}bﬁ) fﬁln!?, wlg]?eld%l e, N-

etbylulogplorine) N-edigdpip erdding, @lidaming rgmmsaimae,gfﬁstfdi)ﬁdrs set

. out above,. the c und represented by Fornmul a

isoropy AR et eI S icautRe, e ol mpe&aﬁ@@dapemifa@»

pAVARInk ?es‘"i’&nbl%bih@ r]cﬁ:ﬁjmgé’ tl?éB‘Bﬁd’n?iInE ecﬁeﬁl anfiné tﬂﬁu@ﬁléflamme
and/ or delivery evi ces e conpos tions

tﬂpngwkm@dabymamemmeameﬂnﬂﬂmods of phar macy. In
gen such net i nclude a step of bringing into
s o s Formetad Bf e brong a8y ibh Kbt EhaodeappngnE Sal
cahrb@tcoﬁwiﬁsﬂtnytﬁa&rmo@rphaﬁﬁa%ea%ﬁ%e&apta{b%&m&m &m& n
eneral, the conpositions are prépared by uniformy
in Hélngnmrﬁmlem}d eigaigianigst Rachatids/aciudgriedexsmtple,wicetic,
I or_finelw divided solid.carriers or
beigh AR beficle LummbhEitart oo Bier dAERS ol diuconic,
glutaindc, hig@robeshic St dps 3@ 1Y, dettidhic, Thdti, nfalege, mahc mandelic,
phar maceuti cal conpositions of this i nvention may
methanesldonic, muAG, malEie RanRQis- Bantotheain, Rhvsphorie.sueginigngilfuric,
aH
(a1 BB RCeu TR shl e e, PerRABTAGERH Ao die 1,
hydrobrqnhm; hpdreciiloia lnhaleia gstepplatlcesid Alrics mehrhei fonieadnd tartaric
so be included in pharmaceutical conpositions in
aC8mbi nati on with one or nore other therapeutlcally

act IR HHeRARRHAGS g?ﬂg&lﬁmrdmnﬁ%ﬁﬁ?cal édntlcﬂe 5 ‘;ﬁb

this |nvent|on In e a phar
cofnppusdafiForfroial), at b pharmoxctaticallp gc@ptabmwtﬂereéf Es)ﬁrmudtﬁze

. . ha | bl | h
inkgtdiofl a PharBiteyally eciepioble G Gya apbaR e ghorapsutic
in@¥&ERs Or adjuid. AThd doyditioRs incBRR: coﬁfﬁ%%bﬁ%tﬂ{abf%%t Gra,

carriers include |lactose, terra al ba, sucrose
reqjel} topical, and aarentersd émplmdlmbuaanamagnmammcataeandt e,

1nmn§&s?%crlﬁnms Gl 19>n a%xv%e as A mlms%ratqb t?lroug rulah(:"alimg, alt%ough the

most suitable route in any given case will depend on the particular host, and nature

and severity of the conditions for which the active ingredient is being administered.
The pharmaceutical compositions may be conveniently presented in unit dosage form

and prepared by any of the methods well known in the art of pharmacy.
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-16 WD 2004/ 072031 PCT/ US2004/ 003968 sugar syrup,

peanut oil, olive oil, and water. Exanples of gaseous
w@a008072031 | ncl ude carbon di oxi de and nit r ogenPCT/IIS2004/003968

preparing the conpositions for oral dosage form any

con phar maceuti cal nedia may be enpl oyed. For

exa n‘% 3@?““‘»‘@1 Grpositionp pecording ihidie dnventipmererireigrably
a@@,@g@tﬁroﬁqg&ﬁﬁl\{ JAi¥fgS, coloring agents, and the |ike

be used to formoral |iquid preparations such as
s us pbmsnaotnrs: thel dolﬁpbﬂndsm'f Foarhiilai (D6 philtnbesutiaslly &csptable

f 5 ar.ches, crocrystalline cellulose,
Sed %EFé ° {‘ﬂsdﬁ ?%PM 5%?}%1 ineq atitie agiiyesingragicnd @y wtimate
a(ﬁhi%hﬁé Q@!haé Ibﬁhgmﬁ&%ﬁt:ﬁ caf{d aw&?dlh% ﬁc?c&ﬁ%nl?@ayéﬁﬂmtageutwal

formoral solid preparations
cmﬁmrlmg teeluhiqueb| ¢he carBecmuyg tikoh wile wanagsé fa¥tns depending on
t ab and capsul es

th%?e er rér(%s%rl ﬁ?ﬁ %gérﬁ‘lé gt lfr‘ilf'f’t“%‘s'iﬂﬂ@neﬁﬁ %rgfproparenteral (including

inpatendace UtHus adhe ‘foﬁﬁrfrla@étﬁma?éo%ﬁm oY %ﬁthe??ééeﬁﬂﬁ%ﬁﬁon can be
tabl et s may be coated by standard aqueous

PragsRiRgLAs sliseTete aaitnhsuiiabls. morala@rmmsu@mramhmg caprsales, cachets or

inven
taﬁ@@éfgé@%ﬁmﬁf 4 ngpleéet%réx}m%cfp ! oLHgI%¥916vﬁc 1ye ﬁ&% dgen?n.gplgher the
CORgEARRAL Yan h@p&ﬁkﬂﬁeﬂiaﬁs ow@ﬂ,]ahl\g?diﬁl%s SORII@ERE s a suspension
. tablets rpa prepare bé npr essi ng, |naSU|taIp
2R AAPFRaS lqﬁei a%a mleaﬂlﬁ@ide e asian. qdl- fmeeter emulsmgl, bmsna

, on

B ST RESAGn AN iy R Bl {5 v
thel bexppewidngpreageeat byForatule(), Hu arphemaceumuly albpele salt

o e i
deoRkS | YRR BARSRAIR nPly b%ﬁﬁigﬂé?% gmeﬁ{oﬁggk ?1% B cy. In

and di sintegrating agent e, corn's
geperah lsgéhingthods mgtludb iarsthprod baggllmgSntofassocw)hanph@actﬁé &ligiédlent

e atin. ol caC| and | ubricating agenfs, for
iR cnflic? f SR e e Sentily tacliento I eral. the
cofn@bblﬁbﬁs ¥R YrARrdd 30 RFmBY andlif8MaltRY aettcf?lgir}](ﬁ%qgg deth¥% ingredient

known techni ques to delay disintegr
wilhki@he caigrs of finely digiled salidh¢assers nabothr e paobict & by be

coBf 5 Ry oA 30T, LT,

mon (Téiue athapRarafacgltiedonpoditiDhe af MiCinveMbnRayBfide hN
hard gel atin capsul es, the active ingredient  Is m xed
W’%ﬁ?e‘ét#\ca? Iy @peepiahls eprrier and @rpompoynd ekborpiuda (alr@i um
enat, 08, kao
ph&ﬁfﬁt i n ﬁg 264 &{bm r{R&Q&?I ve TRY) ec?{ftf«lopglu% (i)ear with

phmtaeeuunally lacmpkabil‘aﬂlltbl therdod, fcaﬁ&%ﬂieﬁnclu@&ﬂﬁ%aﬁhéoeutlcal
Mol ded tablets may be

{d araffin or qlive oil.
°°1ﬂﬁa% %@ﬁﬁﬁmﬁbﬁ&ﬂpﬂ vath angior mereothgetierspeuticaly petive of
coﬁlp@mmv\der ed conpound noi stened with an inert |iquid
diluent. Each tablet preferably contains from about
0. 03y phamzseuticabgprofosithoms af thivimventigriadiuent pﬁzﬁﬁla@aﬁfbally

ul e referably containing_from about
a"cﬁpégf?ghpc"amna BO%POI}tﬂemg@tqwouﬁ ngv@mla @ era

pharmaceutically acceptable salt thereof.

O

The pharmaceutical carrier employed can be, for example, a solid, liquid, or
gas. Examples of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar,

pectin, acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are
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WD 2004/ 072031 PCT/ US2004/ 003968 For exanple, a
formul ation intended for the oral admnistration to
wheosalm08ey contain from about 0.5ng to about BQI/U8§2004/003968
active agent, conpounded with an appropriate and
conveni ent anmount of carrier material which may vary
stgaP Syrap Pébntkt oif, B1iADGH Land I RE! TR F:fs off §se'i)9§ &drriers include
conposi tion. Udit dosage fornms w generally contaln
G@bmméenmkmudmahnwn 1nmg to about 2g of the actlve

ISB 8r di % 'ﬁgﬁb@{% ::%f orgﬁ%ge gq(}g]ln‘g@o effient

llPiiﬂfaBaﬁlethtrh&ﬁh nfHRABMPIGRIAS Fof etdh®h1BRSHe tglyceléeaﬂd @l¢ohols,
surtable for pareéenteral admi ni stration nmay be

av@mrae@lt&gorgsﬂrmﬁvgmomnng aspenong mlge li}ee mppbe gsadte form oral
hﬁlﬂgﬁ%é)g%? oné ﬂlc%%%ﬁ%e%lgﬁ %f}? rs and i so in o'i‘ra‘%hlfea&ntf%s such as

sthnetles) xygarQ MbtbefﬂstdllmeecellﬁloS@ Qlila 18 Sor graiatéd gSepeh, lubricants,
prepared in glycerol, uid polyethylene gl ycol s,

bl&ﬁ%rSrél%ptrg@élng Reprpfang ﬁhf‘ghlresmaxm Beedrt0 formppral glidkprpagations

stcfllds Swdbid Ccl #Bglﬁg% t%l%t\.é?;ﬁe LF@ ogﬁ{eﬁlj @5?2Ldngin%¥i‘ﬁporgftablets
m cr organls armaceut1c |ons Of e

ampl eapeuits arn ‘ﬁﬁmmefﬂnred wirdl alobagefunits Wﬂ.’lpmby abllldépharﬁﬁcéu*nichmmers
st eril e a&ueous so tions_or d| ger Si gé;ra Fur t her nor e,

2 REPLSieHo SPHeBALY. tablsts Bay bR coted py siandard agrequs @r nonaqueous

tel S for the extenporaneous preparation of such
sterile injectable solutions or dispersions. In al
caseé tahlhTeCOiltainihg Ithq cemmbiltien fobths mventiorbmay be pidpered by
must eff t i vel or easo¥ ri ngabi I%é}t The

¢ 5??5?%0&?}% }ng»8 7 §‘er‘ﬁ5§} Bacst S Phe

adiOViAtsl | CursprodseABdbidtafiialybe pAdpdradtr restsl'ﬁgsm a suitable
preferably should be preserved galnst t he

magiiee herretive nsaedipnrin @ffremﬂma@g fram sk as powieray granules,

~ rr £an be.a sol.vent
o AT LAk BRtloer. i s PR G B0E R g Fersng
agehh@ftﬂher spel yadipieht. Thegd &@ﬁi’l@i’cs may 6pYfof BLarghl¥ Ciakrt aflfents
| i qui d pol yet hyl ene_glycol), vegetable oils, and

SU% ?% sHFiENfaxkariates Seréméarbonriﬁdraﬁaaee gicin pheswhesior rsqmgm

RS EERRN SO0 A, 1 Sl BE R B i

accnd“ ém’(dmg)agmmfdr exhmplepstarch) l@atrmgar doasiatemd labridatiag hidils, for
Fur her, the conpositiaqns, in a formsuitable
CXFW S ERERFSiup S SHeATC aid PRI, Hisablefegmiybewncgisd or
);
P55 DSB8 et 1 ATl 5 By
gasweintentinad tratt andriberebs progideet sustdiied Asti@no e arhmhgr t1a1e For

R e e T e

mg,ygy\ﬁ%dof the conmpound, to produce a cream or
oi nt ment having a desired consistency. Pharnmaceutica
condsdiard galatinogapsiles thfh&ﬂélrvrc ingnedient ipmixad with em mert solid
t e fo rrectal .ad t.rati.on _wher t h
aifidht 1R RpbBle. P ar ROl kAR RO Bl T gt etin
cahQulEss thenictivél RpeedSeHd RORIe Mlﬂlswatﬁud)rt A Pmeafubd %lsexample
i ncl ude cocoa butter and other materials conmon

pega il Hayid @araftin omplivesqih pdelded tabdets may b@én@d@rhyernpém ipa
suft%lg'ﬁﬁchﬂl@, MD&'&%ZUM%QO%G?C&T&O%%&@OQ&%QG% with an inert liquid

diluent. Each tablet preferably contains from about 0.05mg to about 5g of the active

(o)

ingredient and each cachet or capsule preferably containing from about 0.05mg to

about 5g of the active ingredient.
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by first adm xing the conposition with the softened or
nelted carrier(s) followed by chilling and shaping in

wordod®720Phar maceut i cal conpositions of this i NRENUSIN/003968
can be in a formsuitable for inhaled adm nistration.

Such_adm ni stration can be.in.forms and utilizin
car rF%rreg‘ama’i% 83?‘5‘@'@”?% mferie‘Eg?éﬁliﬂ ‘gfla 1BIStrafley foditgnans
mbosiitamifrdn Shodt 03z RPIMGT 556 k8o Scohfounded with an

I nhal ati on, Xian Zeng et al, 2000, Taylor "and Francis,
appromrie arceony taiant anrdvat af ¢asrier mateal ovhidlenlap olaggirom about 5

' 99 Mar cel kker, 3) Respijrator ]
o3BG BY e ToBeomifi . TR ioshge o SplkEprgaly contain
bdtWweatflbihiabout Gng teatdip2 € 6B ia@tm@ingﬁﬂfehﬁ i i&qryezlbn@g;ts%)mg,

t he pharmaceutical conpositions described above nmay

1G0xpg, H8ME 300, ABPMEI Wmg, §80BE, $adime, a8 #00neg al

o BB S AR 408y YRRy g
adnhinsiretiar may beiprapamdtas solptiessor\saspenisng bNidk Wekivigcompounds
o, e S Sy o o
hygg&z}@mﬁld@hhf&se.t DRpbisRAd A albd'Be | %bglgdgg g%?fgﬂill‘(?;fl;q or

mposi tions containing a compou
popyriytersegly¢ads lang misiesstthdrkef in alls.s Fitftiear eopresermytival ca Hee

ingl Bk g ePy B e o FAICHRGR. fr om about
0. OJpHat&eelifca ROkt osik SR &Y tﬁ&pl‘%gelﬁ ﬁgbégﬁ‘@ﬁ AHabREfor g@é/ctable

are useful in the treatnment of the above-indi cat
usg grdide; séide agireons sadntiensioy dispersivost Fartlamypore txbampdsitipns

. [ [ . . Far xanpl e, diabetes may b

call B S\ o PG B e B AR PO B o, of such
steadio itfjecfabld soltitionk QP Atpexsionk e ICANTREN) ¢hePRial ki bR 18 M must

body wejght per day, or alternatively about 0.5ng to
bea’i%‘ﬁ? andgnyg begifertavaly Haid fangasy syringabilitpe The pbarmaceutical

L vel for an .
coRRORHEE mblBE sl SREF ' a3 ot e progpaes thus
préfamblyrshoulddieyesegycdhgamgiethe badymimaiighbhctid@esTantoorganisms
eal.th sex,. di tine of adm nistration, route of

. di.e
SuCh SR 405 Gty ib%%’flefeﬁs@@rb@tai s9hentipr djspessipm Mediunon
. | D
O L o ol pR AT fo b eI ORLEH Bvcol and
liquisl yetlydenet glgcol), vegeatahip oilsy dad awithbiamixduich drepasf, of
t hi zpl nvent i opgcan be adnini stered at. subtherapeutic

| evePEINFERIH SRS of fhe pifentinyetigragedn a form suitable
forttypiealalsy S@dN £, £ RedhrhpIRNan Fe6s0f QIR Rkt gﬁ{dﬁ? l&%ﬁ%&m

may exhi bit advant ageous properties conpar
poyHercekibadise Hertherathecempesitjonsamnibeelinis forat audtabte fohase in

SRR AR L B8l PR BB Bla o

Fonvinel (T), dr@harmiBoeutitdllyakbéptable 941t theted€ Q3LcsiRBEEoTa] at i on
= and/ or maxi mim bl'ood -19 WO 2004/ 072031

P@@?%%Sl’z@ibﬂ% O'8DBBexGINle gsecane aueiniment érprisparad bisladuiking
hy SR Bt ey bR b SR R By PR S At s
corkpaud, Bpradide\sadredns or ointment having a desired consistency.
Pharmaceutical compositions of this invention can be in a form suitable for
rectal administration wherein the carrier is a solid. It is preferable that the mixture
forms unit dose suppositories. Suitable carriers include cocoa butter and other

materials commonly used in the art. The suppositories may be conveniently formed
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EXPERI MENTAL | n accordance with this invention, the
conpounds of Fornula (la) can be prepared foll ow ng
wa b@4prosocol illustrated in Schenme 1 bel ow SEHENR004/003968
RLRR RLR RLRR QQR3I R4 Q Il H2N (CH2) m (CH2) m
~~ T (CH2)mMmECHOIl d VI HRBRA + OHN ORS ~ R5 O
byRfirst AdixIng the QofposhoiwiR€ thé@soffdbed bi meh&l @nﬁe&?{ fdllowed by
and, A are as described above, and
g§¥ngépﬁﬁﬂﬂ“n§%%m9W§ehydes Il and phenylacetlc aC|ds or

est epfy a!:eLﬁ’lchl &1‘8%1@{)] this 1ﬁ"¥§1t{xﬁ%lm? Qfo?m s%?t%le%or

prepare u3|ng mn techni ques resen
lnhaloﬂadmunsiratlhat Sudaatchmmistmtmm oeh, bd M formys dael mﬂﬂp@"@@h&y

Perkin rea t| 1 .rnlnskl ZanDLa et a
el?eélﬁgdrtoa o P v a¢ 2, Dy 3
Inh§1at1§19 f)ﬁ@ﬂﬂ Z@&%]W atl rB(fOb eTANGW %Qﬂdli 22_%_6 al:éut{cgi[ﬂlhalatmn

e presencé of a car acl d
> dntlzopytHickeyn AR, |1\darpela{mld<ar 3¢ ResEirajorgme

A
fl th
%%%’ﬁ?@cﬁdd% R R ERCBS 1\ ey bepr par o
t hr omgladitida t6 ﬂfédﬁ‘&%ﬁfeh@éheﬁfcafﬂer @x[%edﬂaﬁts (R %Ear%@&h%'a?

under the influence of an am ne ase, suc
cogmgeitions fescribed ahove ey ingluds, ap approrri4te). onbes oien edditional

5 a heterocygcli.c ring, the
caftier ingfiBte S0Pl Wifdcd, o fortR R B aotipe-acifve
agémhnidickﬁnﬁygﬂﬂfraiaﬁﬁ Iﬁﬁeseﬁz&ﬁ}es Gnclﬁ@mg%mh(fants and the like,

dr furan, by a stro base, e.g. lithium
E?fa%iila’éntsﬁa?/b% 81086% é‘héf‘éléewh? forpjulatipngatenigwith
t
th@”"éf‘ “?ﬁ‘% RS IDAL  ClrprosiidEicoRBling's ol f Formula
(Df o phasmagrukiesllysawdentabli yaitsctkerdef Ay also Heqrbymiréd Ritpodder or
01/ 44216 to produce IV. The a,/3-unsaturated
hq\é\]léar %% E¥ds |V may be condensed with

het Q}éh@fa‘ll dsﬁg@fé‘v&@%n Yhe FRSofHonMb&H 03 ﬁ%g/k%to arbout

commerci a avai l abl e, using a variety
15@1@8@18th @ﬁé}’ W@lgﬁlt p@miaymeer ussig po thedtbatment of the above 1nd10ated

oo TP b PSR B aPe30ebq R de Pepplicarneacoveor

exqmplesdiubictss maebe 21Vl 2RAMIGIAASddrhinldti4BeR A ﬁgﬂ%%gﬁt ? 01

http://ww. argot ech. coml PDF/ r ési ns/ ps_carbodi i m
to W&g@tﬁp apmpoyndgrer kilogram of body weight per day, or altematwely

about 0.5mg to about 7g per patient per day.

It is understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the age, body weight, general health,
sex, diet, time of administration, route of administration, rate of excretion, drug
combination and the severity of the disease in the particular diabetic patient
undergoing therapy. Further, it is understood that the compounds and salts thereof of
this invention can be administered at subtherapeutic levels prophylactically in
anticipation of a hyperglycemic condition.

The compounds of Formula (I) may exhibit advantageous properties compared
to known glucokinase activators, e.g. as illustrated in the assays described herein. In
particular compounds of the invention may exhibit improved values for K, Viax,

ECso, maximum activation (glucose concentration = 5mM), and/or maximum blood
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Argonaut Technol ogies, Inc., Foster City, California),
to give (la). The conpounds of Formula (Ib) can be
worawe/0p3t he route displayed in Schene 2 bel or€T/BSHENED3968
2RR RRRR RIR QRR R4 VI HZN (CH2)m X (CH2)m T
(CH2)m/ VHRIR4A +~OHNT VRS I SOR OR5 R6
lu\ﬂ)iel refREctioR o-5| baséﬁﬁ)%&l Fluddse TeveBXe gRm (miamamcea:or other
descri bed above, is CO2R11 or CRCH2Ph,_and X
adrmkageoys Mﬁ@plogl@d@mmﬁlesm@ mprAT e AT
descri bed above and R12 is Cl_4al kyl, optionally
substituted with one or nore fluorines, or optionally
BEEMeENTald, aryl . The hal i des and sulfonate esters VI

are commercially availahle or are r
usi fHiea%qe8daRce é’é‘%ﬁlﬂé &%‘éentl%é%eecoéllll?&ﬂ %X%@%f@???ﬂs’
t cetic acid
prdpffRe Gflotpint Bituoddl Bf0RZ) & s ac | 357
equi val ents of a strongSGEEMEslch as |ithium

di i sopropyl am de, togeneégg;a VHI directl (IT% T.
Z3a . ternativel \—ghe

Jetic ester® VK, ge ed at
by a ﬁ,\ro ase, such

as
nal ., J.

's(trlrrethyl

Og. %m . 1994, 59, 033- 7037 nvbe al ky| at ed rRBY R*
VI to,_give a-substitut ed sesfers onificati ol

t hese" espgers, enpl or exanpl e, SO j
hXI de in aqueg thanol at 20C tos ux,o | ek@l-sj
R the &ar boxylic acilds | . The car boxyl iFg ac'iads
VI Ide Mayy be condensed wi tN heteroarol natic am nes V
using a variety o | ing condjtions, .10l
s upﬁdle(f@tl Qds Bg @w&& arerps deestipsd AL oY ﬁ%f?&l 1215 'qvqgﬁfwl-
pr o gg](ﬁ{?‘% E&hfs‘)ﬁ ?ﬁg]pggny?atcegg &n(kf & estr Pt %fé]&ﬁﬁlh&%lally

avhildbbs or aw'féa@ﬂg? é}tﬁfbdﬁﬁing/lﬁ@%rta&m@iepsmwnb@mprmﬂs apd
and avail able from Argonaut Techno

arqroaficeyr hefargaromatis flag,rI.Val}ﬂay be pEspared Dt }a%gefitﬂ fﬁ?gtlonz(? WO
K%%g‘#(}? %glgléila Kl FaR04 qggﬁ &5 1889 nglgo qﬁ@hl@irea’é%ﬁnﬁ &

asyhmetric carbon atom i nterlinks
cohdhsadrivita tl@eapltmg}alcetﬁmchbﬂl (RHe= @sagityly inrthe peesehcelod a

car%og:{glrl]g E?él(rl] %]ﬁgyd%dgeg 2 aalcetlc anhydrlde and a tertiary amine base, e.g.
triethylamine, at reflux to give the acrylic acid IV. Alternatively, IV may be prepared
through the condensation of II and III (R'! = Cpalkyl) under the influence of an amine
base, such as piperidine, in toluene under reflux (D. Deschenes et al., WO 01/46151).
When Q is a heterocyclic ring, the a-carbanion of the phenylacetic ester Il (R11 =Cy.
salkyl), generated at —78°C in, for example, tetrahydrofuran, by a strong base, .g.
Jithium diisopropylamide, may be condensed with II to give an a,f-unsaturated ester
(T. Severin et al. Chem. Ber. 1985, 118, 4760-4773) that may be saponified using, for
example, sodium hydroxide (W. L. Corbett et al., WO 01/44216), to produce IV,

The a,B-unsaturated carboxylic acids IV may be condensed with
heteroaromatic amines V, many of which are commercially available, using a variety
of coupling conditions, e.g. polymer supported carbodiimide-1-hydroxybenzotriazole

in N,N-dimethylformamide at 20°C (for representative procedures, see

-20 -



accordance with this invention, the preferred
stereoconfiguration at the asymetric centre is (R).
w0 oogn®odesires to i solate the pure (R - or PCT/US2004/003968
(S)-stereoisoners of the conpound of Formula (Ib), it
is possible to resolve a racemic mxture of the chiral
hitgéwhexatzbieciacored/PIIF/ eesinsipe reaxhadiintige. pifyand givoidable Gae

Ao RAOREr dee Wt O ETSE PRI Ul g a
r ea@F{'&orﬁ dS BHP&SnuINES) ¢ H RadAsellie $aute divplagyd By

ustration, racemc VIII can be condensed with a
Sclemie 2belowazol i di none derivative (see, for instance, F.

T. Bizzarro et al. to generate a m xture
of di astereoi soneric |ﬁ%é§§%iﬁgt are separabl e by any
corvengd onal nethogl, es2g. col um chronat Q‘Qraphy
Hydfokysis of the purg im des gffqrds t &t er eopure
(Rnd (S)-carboc aci ds can te
condgnsedrwi t h hetgrocycl ieNafi nes V, eggl oying a

reéenix t hat nini nf%es raceni sati on_of t K&2ehiral
centre, e.g. _ \_j_nv
L s Opyrrottdinoyphos

benzotri azet—t-yl ¢
hexaf | uar ophosphg

Le 1940, 31R>20% , to furni shréhay |opure R)
3] ) -am des of Rorndia (Ib). AlternatRvel yib a
rac 'qnnixture of am des of Fornmula (Ib) can be

ted b f hi f | d
oy B LS B 5y Fisgs Berb P OSenS ORAEE. piidae
Cdgg![-lc Ca]ﬁﬁ I)pﬁ BiS, I’lﬁ'@ﬁ@ 1fol’19 rHr bSDZR%anﬁEl%m RB&k a@llescribed

ustries, Tokyo, Japan. Further
abaletaad ll%2 fsd;-sokel, ppaplmilaltsubstltmﬁd [wh‘d_a Qe HLae §luggines, or

re.found in the exanples. The conpounds
OP%W“‘BFﬁﬁ%QL?fTWHHy be prepared singly or as conpound
|| bIrag heikies QAP ELIRdHAS: dterd VRSt cdmrh@tiatlyanmladlbott @e readily
1, 000, conpounds and nore referably 10 to 100

prexp@wﬂ@amaémowmt@nhmguas (These gasentpmaybegeapisd with the
B3 e Bl B SR S g R 2

eqlﬁ%lb’ﬂtb 8Ma StrorOhdse, s@Bl@ﬁ@ht‘hﬁﬁﬁ'Hﬁideprﬂkﬁm’d@ toreea&dte EHI

known to those skilled in the art. During the
diregthyt (He¥i Bizafire bisalg @%@@Qfﬁ@é%)f PFltﬁﬂmﬂV&bﬁ the, acaibepien of
functj onal ou e d ound
Phefcsds esiTa¥ Yok eé%‘i%‘[] % %ﬁnﬁydfﬂ@x;ang@"g Bt.r%}%ébats%d*%"h
as ﬁﬁ%rﬁ%ﬁ(tﬁ‘fﬁétﬁ}gs&ﬂfaﬁfi&e (]'ﬁﬁn?&erreeﬁlo\ﬂe@rgt CRéw, 1994959 7033
he synthesis of° the conpounds of Formul a [) or nmay

703)'6, eméseantitylatad bind Ifto rgiste @-wiptitiviel estersoBapeing 1c(at1))n ofithese
rehen3|¥F di scussi.on

e RLRTEOTERT SHATDIG: SURE DY Re Torarcant B arel RebRo

reﬁUg(r le%h%"thé‘gaﬂ) Hcesistviip protected derivatives is
given - 2004/ 072031 PCT/ US2004/ 003968 in, for

gafﬂhb earb@xyitoemdw‘éllﬁrcay;i@ qond@sgviarwtb h@t@iécmrgmatyc argingg V
een e er nee
IR R VIBFR O SO OPE Ohiy® AOVEIS! FHET RS S -

hy@iekinedomiasye it VeV Aliehiifsiiagede m zm(:r(fdrheprsmve
procedures, see http://www.argotech.com/PDF/resins/ps_carbodiimide.pdf and
available from Argonaut Technologies, Inc., Foster City, California), to give amides
(Ib).
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of the invention. According to a further aspect of the
invention there is provided a conpound of Fornul a

w@ bogy/ozaoel t he use of such conmpounds in the syne¢EEFR040603968
G(activators R R2 Q(CH2)mOH 51 ~0RIV R6
wherein R5, R6, mand A are a% descri bed

for EB? PRIP%PW)Of Fom&hé@ s ebABURRIEC 67TDPR AtemH whiohy)

Ny o 8 A SRR .

adegrtiangewith Bs irsrentidd, ilﬁﬂmkgeheg sterpconfifiBatiayatithahdyyimetric
q%rirgugggr a 4-6-nmenbered heterocyclic group; RO and
i ndependently CO al kyl, provided that R9 and

RLO ffdhe Bl % Rolddy e gﬁf‘éﬁkﬁg My E(§) Qtere%%nﬁaré Hethe 8b8Pound of

t hat the doubl e bond h configuration.
Foxouda bhdt is possitiletd teevlvas pmeml@fmxthe qfrﬁhceqthlraé nanbhéyle: acid
e use

iR SRS afy RO Sherp s ah g ooBiik e o

288 28842 R8ds WA Mﬁﬁfé‘%/f@&%ﬁﬁﬁv sk a2 alu
i O%@e 0 R%% VIITl wherein nI§F§Z e%el{t )3 58

n@l@l@@fff&@@@ﬁtlm By wry %ﬂlﬁﬁrraéw@i I)acemmr\éﬂé eabe @@rdﬁmﬂdd@lth a
}gratl e?&igﬁdl 01(1é/ hém)atl% ?seg hf%is‘ &S%gé %‘ T Bgzlaﬁo et al. WO 00/58293)

to generate a mlxture of dlastere01somenc imides that are separable by any
conventional method, e.g. column chromatography. Hydrolysis of the pure imides
affords the stereopure (R)- and (S)-carboxylic acids that can then be condensed with
heterocyclic amines V, employing a reagent that minimises racemisation of the chiral
centre, e.g. benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate
(J. Coste et al. Tetrahedron Lett. 1990, 31, 205-208), to furnish enantiopure (R)- or
(S)-amides of Formula (Ib). Alternatively, a racemic mixture of amides of Formula
(Ib) can be separated by means of chiral high performance liquid chromatography
employing a chiral stationary phase which can be purchased from, for example,
Daicel Chemical Industries, Ltd, Tokyo, Japan.

Further details for the preparation of the compounds of Formula (I) are found
in the examples.

The compounds of Formula (I) may be prepared singly or as compound
libraries comprising at least 2, for example 5 to 1,000, compounds and more
preferably 10 to 100 compounds of Formula (I). Compound libraries may be prepared
by a combinatorial “split and mix” approach or by multiple parallel synthesis using
either solution or solid phase chemistry, using procedures known to those skilled in
the art.

During the synthesis of the compounds of Formula (I), labile functional groups
in the intermediate compounds, e.g. hydroxy, carboxy and amino groups, may be
protected. The protecting groups may be removed at any stage in the synthesis of the
compounds of Formula (I) or may be present on the final compound of Formula (I).
A comprehensive discussion of the ways in which various labile functional groups

may be protected and methods for cleaving the resulting protected derivatives is given
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Rl and R2 are hydrogen; R5 is SO02R8, or SO02NROR10; R6
is hydrogen; R8 is a C3 5cycloal kyl group or a
wad2@4me0ber ed heterocyclic group; RO and RLO aP@I/US2004/003968
i ndependently CO 4al kyl, provided that RO and R1O are
not both hydrogen; and in is 0. The preferences for
in, fohexarmyle,RrstestivesGidupe itt OrganisgShamistrindl - Bo iggeenramddt-G-M.
For mul A and (VLILI r.e .as_gdescri bed above for
Wth@%éfn%’é%ﬁ‘&‘%*”ﬁé‘?’ HH%Y?TIS’Z P tic compounds of
For gl A& ef InYarnRafhtds ik ldblinddubowe are divsiackiesd withiztkthe Bcope
the Preparations. According to a further aspect of the
of thewneemtiomn t here is al so provi ded 5-

fl uprothiazol 2yl am_ne ] I; ' It

sl RorapEr by B s AR o i ARG olipRiind of
Forfoifa @v? aRBthaMide aL4udh adiehipbina is dlet ssmidesis bif GKCativetons .

Suitable acid addition sahts inglude t hose: f or ned

wi th i norgani c and organi R aci d&° Such acids include,

for exanple, acetic, triflg0roacetic, benzenesul fonic,

benzoi c, canphorsul fonic i ¢, et hanesul fonic,

fumaric, gluconic, glutam dr obrom c

hydrochl oric, hydrofluoric Tsethionic, lactic, maleic,

mal i c, mandelic, nethaneggh,gnic, mucic, nitric,

panoi ¢, pantothenic, phosphor\c, succinic, sulfuric,

tartaric, p-toluenesulfonic acpd, triflic and the

like. Particularly preferred a* th8 hydr ohal i de

salts especially the hyd 9 & %he am des and

acid addition salts of O 2004/ 072031

PCT/ US2004/ 003968 5-fLtar g#hi azdP-2-yl ani ne may be

useful as intermedi afes far t synt hesi s of

conmpounds of Formula (1) @®P® may thenesel ves act as K

activators and hence be of wuse in the prophylactic or

t herapeutic treat nent of hyperglycem a and type_ ||
di abberem QAR], RGBT, Réamiand & are ag Hesgriherd fosdiormke (D ni t ed

to, tents and patent hcatjhon eited in this
.spegﬁpe?er : qom:ou%&eofﬁggg@ﬁa\{);a& %‘8?% glgie y reference as
it each thingiydidpyainyl;publ i cation were specifically and

indiV|dua£Iy i ndicated to be incorporated by
r ef B emtB’ tretwilrogam; ful |y set forth. Materials and

met hed Qro actions were perforned in a CEM
Exp o}s§%s?r\é%¥§ﬁg&ow Col um chr omat ogr aphy was
car RP gchyarge Si 02 (40-63 nesh) unl ess specified

othefwi se. ~ LCMV5 data were obtai ned enployiq&}&ge of
t woRiTit heamlkylBravpda Ks-ssloahky] gegymes oAy O3nembpred g

col x 30.0mm flowrate = 0.8nL/mn) eluting
het%%fﬂ%ér@ MeCN i n H20) - MeCN sol uti on cant ai q' ng 0.1

% HRORI ’Yesre ifdlependantly Oy salkidt povided thet RI204 R are not both
Gradient information: 0.0-1.2mn: 100% (5% MeCN i n
hydupggn;

mis 0; and
A indicates that the double bond has the (£)-configuration.
According to a further aspect of the invention there is provided a compound of

Formula (VIII) and the use of such compounds in the synthesis of GK activators:
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1.2-3.8nmin: Ramp up to 10% (5% MeCN i n H20) - 90% MeCN,
3.8-4.4mn: Hold at 10% (5% MeCN i n H20) - 90% MeCN;

W@ 200457981 n: Ranp up to 100% MeCN;, 5.5- 6. 0m nPCTRES20041003968
to 100% (5% MeCN in H20). Method B: Phenonenex Mercury
Luna 3,u C18 colum (2.4 x 1Q0.Hmm flowrate =
1.5nm./mn), eluting wt o MeCN in  H20) - MeCN
solution (4:1 to 1:4) coy \ng 0.1 % HCO2H over
2.95mn, & enploying dilod& anray detection. The nass
spectra for both Methods [

the positive (ES) ion ofChggative ion (ES-) node.

At nospheric Pressure Chem cak | onisation (APCl)
spectra were obtained on a Fi hni ganvat SSQ 7000C

i nstrunent. The synt heses he @&l owi ng conpounds
have been reported pre . &< Am no- 5-chl oro- 4-
met hyl t hi azol e: S. Kyo EP 412404;

2- Am no- 5-fornyl t higg » Frishberg US Pat ent
No. 4,225,719; 5-Am no-|[ 62 4]th| adi azol e

hydrochl oride: Y. Yoshllaa et iy Bioorg. I\/Ed Chem

2000 231 33 | or onet hy| t hi ophene;

Nor thﬁxenze 7 %UB? e s, assieﬂ%@egifsrpl?

(4- ?rtlp O‘ f en
244 ; Ethy lj&)'( %@hﬁ%l%évﬁgnﬁﬁ%enhks fo\:%gt at e:

Ki uGhis 4etrafiydrapyMngl; Chem 2000, 43, 2946- 2961; Ethyl

kO sul fanyl phenyl )acetate: N P. Buu-Hoi et al.
aﬁ%‘n %@‘%ﬂ 2, 39-48; Ethyl

(4 kllgséﬁsrblag@mkﬂgwphenyl)acetate G Biagi et al.
Farmaco Ed. Sci. 1988, 43, 597-611; Ethyl

(4- Rljighwiregenazol - | -yl phenyl ) acetate: -25 WO

20084 072021 CCTLLRRN 000 ol SAGR: R

met R? badRI apy Iaepamdon@e €} i Ak ACh@vided tidat REyd @' &@dloZboth
Zheng WO 00/ 10566; 4- | odonet hyltetrahydropyran: D. J.

hydsperay 88th et al . WD 95/ 30670; 4- |odot etrahydropyran:
Heupherger and Onen J Chem Soc. 1952, 910-913; Met hyl
(3- "brono- 4- et hyl sul fanyl phenyl ) acetate: F. T.
Bi zTh¢ prefatneb forliltd 04t duS 206ktithdat Baolups in the compounds of

RIS B Pt

et gﬁé&%é;%}% 79 47 &—%ﬂl‘? jiirosy oxy)ntigl%%gh&gr iéur an
the/Rreert-nde et al. Tetrahedr on LethtOI 2?81 42,
ro.
PGt 1o Mugher b o B M igmineress Alsagraideshl.

ﬂué’i‘oﬁﬂ_&%ﬂz%éﬁ% Rk @H ﬁrmdé or%@i&rﬁdﬁituﬁl' saltdthdrb&E: In %%hlax the
983, 48,” 2953-29 (E) - 2- Phenyl - 3-t hi ophen-2-yl

mvam:ttqn provides ﬂlemdesmd ehidsdditoneritsveiythrsi qd)gwo(lfrcﬂ nbeitpblle acid

sl R RuROE R RS i craiE b hptias

inci3aBzof bxagslb, al‘eﬁ(é @ifrtdrbadeslt, "B%hBMie&ﬂlfdiﬁc) %ﬁﬁﬁ@om uin
hexaf | uor ophosphate n- Bu:. n- Buggl u: tert- But ylI ;

cangphorRdigaipy Fitrig) l@ﬁtaneswﬂfb@ﬁz@ma@@n é@tl@,rﬁéutamnq?mdrobromlc
By LR LA sl ol o o
metNahesil foeichinltio) miads, @emoic, pantothenic, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid, triflic and the like. Particularly preferred are the

hydrohalide salts especially the hydrochloride. The amides and acid addition salts of
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DVPU

1,3-Dinethyl -3,4,5, 6-tetrahydro-2(1H)-pyri m di none;
wOrB®0720B et hyl sul f oxi de; DPEPhos: PCT/US2004/003968

Bi s(2-di phenyl phosphi nophenyl )ether; EDCI: 1-(3-

Di met hyl am nopropyl ) - 3-et hyl car bodi i m de
S-fipapthiarelot-yhreingmay be myeful FsAntepppdiates furithasindiresis@e:

- . : . g - 6. ph .
oo BB ES L6 o Y835 By LR AR e o
useGnuhaplophylact® 61 thaapanidsRatnidny 6@115'&;;@'\?1%&1?\&[&@@& tyJedt iaBetes.

HATU. . O ﬁ?-Azab,enzo_t riazol -] -yl %) o
t et cHinnsnncivdrexbutmebiwyRe tp Rateats apdpetent application

el RO 48301 ok o SONEAIEIc o i
ol S SERSREEh Bt il STporal S e a5 oy individual
publlicetionuweremps ificaliyeaddyindividpalip v dietediSRBAncorporated by
3- Chl.or aoper benzojc acid; Me: Methyl; np: Melting
ref?{S?thferﬂﬁB?’%&'zs,eé-ﬁhcoti nani de adeni ne di nucl eoti de
phosphate (reduced); NBS: NBronosucci ni m de; Ph:

Phenyl ; PS: Polymer supported; RF. Retention factor;
MatarialRand méthads | ne; RTA: Retention tinme with Method A

. ; ntion ti wi t.h . RP- HPLC: erse
Mok Ry e GRs et pREE i e e oty OO Rl
chrd@bloghiphy wagERted Huo¥® B, (35463 ﬁéé}brhﬁ%pﬁféeiﬂee Adrfise.

TEAA:  Trifluoroacetic anhydride; TFFH
LCMS trty wrraghtpingd cmployingenn f twe methods:Vgtod A: Waters

SER) SR BRI s D sl P L P B0t
(5% BMeCN )G VasTas WIheRy ek - 134 HiORh R Fnvh agd YIV ©

acid sl OH O O A mxture of 3-thiophenecarboxal dehyde
detqction gh20nms Grasiany informationt G8nbawirt: dRYYl5&n WA Bt HsO);

L RN

109 €5% Me@N i H, QB0 eOD; 442G, 5mih R amp B tyagoReganies s—
off fromt solid that had settled at the bottom

i |
0.Orgin: Rwirn 2@% 637D e sMsghodcB vighsnpendx Meresty Luna

s CRLYRRRD 0 K50 9y 200 NP S By
H, Ol e Ciosuibirtiva 40 @ainiCeonayeing 085 BOBSh&br vidshikid®

6QnL), before being shaken with saturated aqueous
emﬂ(‘\%%&ﬁloéP BXRY sleteatral (Theunass specimipshah Meikodsi A st Bdvere

. .Cal i- . t cred .+ .
oo b L S AL LNERBR L DS o
or nggréive aorb(HSelmade e Aunodphyie Bressire Chamiatllonidatiof{ BCT)
Sec‘(grsoTL%, bef re hein filtered through Celite and

pectta Ve vamf O & 1@@1%9‘511\([% PO msfriment pehegpnthgses of the
follokH j |19 MAThifOk! :

iy kgl 6, DoSELEL R LR 25505 85

methylihigzelee §. Kieichi ¢tlag ERoi2d 04 - Amizo-SESImyltiGa4b1& M. D.
Fns%l%%ﬁ?"ﬂﬁfe% ?F Q:,/ ﬁre’ﬁlai?gé? ?—Mg{)-}f l ,|2 ,91]t?x(l:a{dgaszoiqcﬁlry%rgcrh?oe?({e:e%
Yoshida et al. Bioorg. Med. Chem. 2000, 8, 2317-2335; 2-Chloromethylthiophene: G.
Norcini et al. US Patent No. 5,716,943; Ethyl (4-mercaptophenyl)acetate: F. Gadient
Ger. Offen. 2442979; Ethyl 4-(methylsulfanylphenyl)acetate: M. Kiuchi et al. J. Med.
Chem. 2000, 43, 2946-2961; Ethyl (4-propylsulfanylphenyl)acetate: N. P. Buu-Hoi et
al. Chim. Ther. 1967, 2, 39-48; Ethyl (4-[1,2,3]triazol-1-ylphenyl)acetate: G. Biagi et
al. Farmaco Ed. Sci. 1988, 43, 597-611; Ethyl (4-[1,2 4]triazol-1-ylphenyl)acetate:
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cat al ysed condensati on of
(4- met hanesul f onyl phenyl )acetic acid with the .
wappromodat e heteroaromati c al dehyde as descrP@EUS1004/003968
Preparation 1. TABLE 1 Prep Structure Nane n/z (ES) s
2 OH (E)-2-(4- Met hanesul fonyl phenyl ) - 3-t hi ophen- 634.1
M .+ArtiRe pt dlcEnr. UcMadi @hdr2 W992,NHAR19-2280 (3eF1Go0-4-3 OH

e bR it s Siide and 4 Zhene Q1856 % o
Iod(o?r)kt B 203 D RCALKS3A0E/ HOF 55 /3G, 4- CH

4 Vet hanesul f onyl phenygh 3-thiazol -2- 310.2
Iocgpm@h PpYLan| Ideqhwgeg:qamd Owen/J. @ozNS’ocmm 910-913; Methyl (3-

| f I ri < .
—|4 g% ! %guq? pgle?ﬂiXﬁ%qw T)H]B zzpa% 8{_66%/ 5]8293 ; Methyl
4- téﬁ%u%x@éarﬁ@iﬂ@@ﬁ@!ﬂeﬁ%hﬂé {lh%@ﬂéﬂlaaﬁd G-A. :ﬂ"c@lka}wio'kl i@z‘rahedoron
I c aci %

Le@”?é) %8 @Zéﬁll%rétg‘lacr ulfoy p@w&hemd)a&e@c geid:7T . Gynaka et
al. W%Wﬁ?’} (%ﬁ?—\gl-(%gﬁ&y))?e?{a}ﬂldﬁ;ﬁﬁﬁ. G, [%%]ef al. Tetrahedron

Lett. 2001, 42, 8781-8783; (35)-3-(Tosyloxy)tetrahydrofuran: F. J. A. Hundscheid et
al. Tetrahedron 1987, 43, 5073-5088; 3-(Tosyloxy)oxetane: K. Baum et al. J. Org.
Chem. 1983, 48, 2953-2956. (E)-2-Phenyl-3-thiophen-2-yl acrylic acid was
purchased from Maybridge (Tintagel, UK).

Abbreviations and acronyms: Ac: Acetyl; i-Am: Isopentyl; ATP: Adenosine
5-triphosphate; BOP: Benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate; n-Bu: n-Butyl; #-Bu: tert-Butyl; Bz: Benzoyl; dba:
dibenzylideneacetone; DIPEA: N,N-Diisopropylethylamine; DMAc: N,N-
Dimethylacetamide; DME: 1,2-Dimethoxyethane; DMF: N,N-Dimethylformamide;
DMPU: 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone; DMSO:
Dimethylsulfoxide; DPEPhos: Bis(2-diphenylphosphinophenyl)ether; EDCIL: 1-(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; Et: Ethyl; FA: Fold
activation; GK: Glucokinase; Glc: Glucose; G6P: Glucose-6-phosphate; GG6PDH:
Glucose-6-phosphate dehydrogenase; GST-GK: Glutathione S-transferase—
Glucokinase fusion protein; HATU: O-(7-Azabenzotriazol-1-yl)-N,N,N' N~
tetramethyluronium hexafluorophosphate; HOBt: 1-Hydroxybenzotriazole; IH:
Isohexane; i-Pr: Isopropyl; LDA: Lithium diisopropylamide; LHMDS: Lithium
bis(trimethylsilyl)amide; mCPBA: 3-Chloroperoxybenzoic acid; Me: Methyl; mp:
Melting point; NADP(H): #-Nicotinamide adenine dinucleotide phosphate (reduced);
NBS: N-Bromosuccinimide; Ph: Phenyl; PS: Polymer supported; Ry: Retention factor;
RT: Retention time; RT*: Retention time with Method A; RT®: Retention time with
Method B; RP-HPLC: Reverse phase-high performance liquid chromatography;
TBA-OX: Tetrabutylammonium oxone; TFA: Trifluoroacetic acid; TFAA:
Trifluoroacetic anhydride; TFFH: Fluoro-N,N,N',N'-tetramethylformamidinium
hexafluorophosphate; THF: Tetrahydrofuran.
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Woll O,S%NHS 8 OH

(E) - 2- (4- Met hanesul f onyl phenyl ) -3-thi azol -5- 310.1 O
wQ@b@enylosr acid [Mt HH+ o O, S% O Prepar atiPCI/852004/003968

(E)-2-(4-Bronophenyl)-3-furan-2-ylacrylic acid o OH

Br / OA m'xture of 4-bronophenyl acetic acid (12.90g,

60. Omol ) - furancar boxal dehyde (6. On., 72. Omol)

Propigraiio ﬁéﬁé&%ﬁ* ﬁ%ﬁ@%ﬁ?ﬂé{?&%@ﬁ SShiophang &‘i%?ﬁﬁm’ &

The reaction m xture wasgs~gooled in an ice bath,
before being treated with 2M HC (30nL) to adjust the
pHto 1. A solid precipitatédd t of solution. This
solid was extracted iont ii 500nmL). The Et 20 | ayer
was washed with H2O (1gomy, Before being extracted
with 5% w v aqueous 2603 solutlon(5x1CDm_) The

DO PR 916 GRS ANl AP TASCRPAT U5 o

met@@%lg%%gﬁmg%ﬁ@g&@ 4 963 %&mﬁbb %d@&rmﬁm kT, d

| ect ed, washed ,
4. Smmof)yls PhMei (8 tuiL) fvas heavedOrhdep eeftux \@lﬂvﬁlmhﬁ fa1j kGhe On cooling,

R ?%&Z A Eﬁé’ ey s ﬁq@%'}l%ged RE I fhitom of the

reacﬂbﬁ %sseficrmé sflideasgsartitiiBl BeRYech NOMHC €6@ADY anT @ Ac
acetic acid and (hetero)aronatic_al dehyde as

(40Gre é)c thepetbe aquepu%pimsawaé gxtgactepa@rtiervith BHO&e Kefmply) eThe

conf P50 A0l ST b b 0

satuf i @pfetisNaCO (-1@61(1&) nehdwexylfihg emb)sioarwad flieddb thtougiH
acid [M+ H+ OO0 12

Celiger) Tlpe qrganip lW@bWéﬁ%W%@dtfHﬁ]é?iH@Fh satyrpigd agngaus S6COs £2 x
1001%‘]?).d T{ug Mon-libiwe_ﬁ1 llqueous layers were washed with Et,0 (80mL), before being
filtered through Celite and carefully acidified with AcOH to adjust the pH to 4. The
off-white precipitate formed was collected, washed thoroughly with H,O, and air
dried to furnished the title compound: m/z (BS") = 634.2 [2M + NH,] .

Several other acrylic acids were prepared (TABLE 1) by the piperidine-

catalysed condensation of (4-methanesulfonylphenyl)acetic acid with the appropriate

heteroaromatic aldehyde as described in Preparation 1.

TABLE 1

Prep | Structure Name miz (ES)

(E)-2-(4-Methanesulfonylphenyl)-3-thiophen- | 634.1

2-ylacrylic acid [2M + NH4]"
3 (E)-3-Furan-2-yl-2-(4- 310.1
methanesulfonylphenyl)acrylic acid [M+NH,T"
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ON/ 0 O 13 OH (E)-2-(4-Cyanophenyl)-3-thi ophen- 2-

528.2 +
w@ H)o4/2708t Cyanophenyl ) - 3- phenyl acryl i c aci d 51PCBUFDM/ 003968

ylacrylic

acid [2M- NH4] o 14 1OH

| VH4] + Preparation 15: Ethyl
(4-methgpgsut fonyf phenyijacetate ) tTz= ~So $OCIZ
(8.12m., L .Omol )| was added to a stirred suspensi on
40f |(4- ul f pey- bm]ﬁ&)fin}m&iylpﬁenzlysﬂu&a&c Ggo.2
93.13 t OH [ Akbiliy acdd - 10C e m xture MaH]
al l{owst warm up| to 20C over 16h, then the sol vents
werle” penpved undef reduced pressure. The renni nder
disg® ved in Et QAc, then the resulting solution
wi th H2O unt|I the pH of the aqueous phase
shwas - 29 V\D|2094/ 07REP1-(PEdthddSABH AP S Jyrideut 3ad.1  The
yE PN was| welsdndid adidir t her wi t h sat ur at| ¢4+ MeCN +H]"
<7 , before being dried (MyS04).
Fi Itra@| on and sol vent evaporation furni shed tthe title
conmpouny: mz (ES)| = 284.1 [ M+ MeCN + H| +. Preparation
16:| Eth (4- et hy| sul f anyl net hyl phenyl ) acetate S 0
6(4- Met hy¥syl f anyl netzh -km&mﬁks)l@&l‘;fpg&&?%sd (2. 0Qgy 4
10.{2mmo oest elr b bk o@l@nﬂ?l?a%fyh £ ove in [M+NH4]
Pregp& ngb5 to give the title conpound: nmlz (ES)
2472. ZS\\O[ M+ NH4] +.| Preparation 17: Ethyl
(B-Hugre—4—rethytsul-fanylphenyl)acetate—0,—e—S 0 F
( 3-|FI uong; 4- net hyl sul f anyl phenyl )acet| c acid (7.54q,
37./7mmof Llwas estlerified as descri bed above in
7Preparatiof 15 to g &t Piborethiprhen-2 g dtind:  RTA360.0
3. EZ%‘I r ar ati dﬁetlgggqsulgpﬂ%enyl)acryhc acid [M+NH,]
(4- ek sf finyl|phenyl)acetate S 0 i nCPBA (3.82¢g
of |65% pure, 22.2nnol) was added portionw se {o a
stijrredy~sol uti on |of et hyl
4- (et | fanyl phenyl ) acetate (4.66g, 22.2mol) in
3 CH2C12 | oH (£)-2-(4-Methanesulfonylphenyl)-3-thiazol-5- | 310.1
Q T ylacrylic acid [M+H]
/S\\
o]

Preparation 9: (E)-2-(4-Bromophenyl)-3-furan-2-ylacrylic acid

A mixture of 4-bromophenylacetic acid (12.90g, 60.0mmol), 2-
furancarboxaldehyde (6.0mL, 72.0mmol), NEt; (12.0mL, 86.4mmol), and Ac,O
(12.0mL, 127.2mmol) were heated at 140°C (bath) with stirring for 134h. The

reaction mixture was cooled in an ice bath, before being treated with 2M HCI (30mL)
to adjust the pH to 1. A solid precipitated out of solution. This solid was extracted
into Et;0 (500mL). The Et;O layer was washed with H,O (100mL), before being
extracted with 5% w/v aqueous Na,COs solution (5 x 100mL). The aqueous extracts

were washed with Et;O (2 x 50mL), before being carefully acidified with AcOH to
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(70m.) while cooling wwth an ice-H20 bath. The m xture
was stirred for 4d at 20C, before being quenched with
w@ adouozoed aqueous Na2CO3. The organi c | ayer wWeSI/US2004/003968

separated, washed with saturated aqueous NaHCOB, and

dri ed S Filtration ol vent evapor ati_on,
pH §.| B@\Cf(égi/géﬁh% sereEpRY wes £p Lﬂqca&cwa@e@ wigh zQ)anFllIP?W%tﬁ ed

frOn}:’?lgepara or? g@ﬁ%{lﬂlﬁc% &Ewane lg??onyl pl\)dt:[enyl )ace]t ate

- SQ‘hE‘Beﬂ@@ $oBd&33oDGIihSHIDAd DAGEH Svas @18¢ﬂ toythaltd @herof

acryEp |ac1d§ béﬁ%cgpt ophengfl ) acet at e?]gZ g@%ﬁ))\é\%{ngaﬁc

ation 39, fu nlshed et hyl
alde %asﬁﬁ‘gﬂﬂefggﬁf rgﬂdﬁi‘ggﬁgcet ate: mz (ES) = 225.2 [ M

H +. Oxidation of this TABIUAD (22.69., 101mml) with

Preprr(,FSBActﬁ®Z2mml ), lenpl ovi ng a Namreot ocol sinl p/z(BSTY hat

n Preparation 22, provided the tltle

mz ( E% -f—(ﬁ E%glﬁopgengd%%m% 636.1

10 eparat j Qno20: Hth

lic acid [(§M + NH4I]
@o b-| -sul fonyl ) phenyl Jacetate )' YO Et hy
-Hir onvl sulfanvl phenyl )acetate (20 Qg, 83 9 1) was

with mOPBA (172.Omol), enploying g protocol

t hat degesi 1B (4 hy1falyi2} 245Q
L tonle %E‘Eﬁ“ﬂz *lﬁ(ig%%%?ﬁg Hhes [ ik MEON +
HJ|+. @-., ation 21:

Trli nﬂpn\/l (tetrahydropyran-4-yl net hyl ) phosphopium

11

A W e Bl £ B L A e i AL A A LU A LR R

|cd|de/ i +PPH3 A stlrred solutlon of
4-i odo yl tetrghydropyran (3.43g, 15.2mmpl)) _ and

2 PN (anobgeons, Aeht SR R o g
head-e der refl|Jd% for 19h. On cooling t ,W%§§O
(EOnﬂ) was added.| The precipitate forned was

€O eeted—washed—wth—Et 20 (150“’L), afd
recrys{ajlised (NeCN) to give the title conpound: mz
(ES) = 36}.2 [M +. (2P @nahdbhedy))-Lhiophen-2- 528.2

13 21(4- ane (E’D‘Iy%mp enyl ) - 3p(tet r ahy dr ppy:nen4-
yli) - ienic adid 0O OH OS 0 -31 WD 2004/ 072031

PETAS2004/ 003968 A stirred suspension of ALCL3

(12. 90g, 96. 8mrmoll) i n anhydrous CH2C 2

516.3

14 [2M + NEL]"

OH (E)-2-(4-Cyanophenyl)-3-phenylacrylic acid

SOCl; (8.2mL, 112.0mmol) was added to a stirred suspension of (4-
methanesulfonylphenyl)acetic acid (20.00g, 93.3mmol) in EtOH (80mL) at —10°C.
The mixture was allowed to warm up to 20°C over 16h, then the solvents were
removed under reduced pressure. The remainder was dissolved in EtOAc, then the

resulting solution was washed with H,O until the pH of the aqueous phase was
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(135m.) was treated portionwi se at OC with ethyl

chl or ooxoacetate (8.5nL, 76.0mvol). Cycl opropyl
w@b@agpr2osul fide (10.0nm, 70. Onmol) was added tRCT/H82004/003968

m xture dropwi se over |h while nmaintaining the

regctjo rat ur
e P R SR P g S5 e
beﬁﬁ‘slbémg agkd 8\71@90@ Filg&ticiodnd soRGn( aapm)atmﬁnamﬂedjmmﬂe
coomgto t hen t he mxture+vvas stirred further

compeundmi/aEShe 28AadIS1-AJer N  separ at ed, then the
aqueous |l ayer was extracted with nore CH2Cl2 (2 x
50nmL). The conbi ned organic |ayers were dried
Prepaaivn, 16t Ettye (4dhetndsuifanglertindpledyhacetitve et hyl
(4-cycl opropyl sul fanyl phenyl ) - gxoacetate: RIB =
1.74m n. LHVDS (3. 7nL of s 36T ution in THF,
3.7nmol )  was added L& rred suspensi on of
tri phenyl (tetrahydropyran-4-yl nmethyl)- phosphoni um
I od i(d&\détﬁylemﬁdxmrhethy]@henﬁ)asag; acd @nofy, 10 ermihyvxas esisrified
THE (5.6nL) at O0C Aft %0 | ution Zzg@éh) 2422
as dlgsceiped 6‘29%%’9 Peepaafign JRen v oo Aletmenied:
' [M’:F i n anhydrous THE (4nL) was added over 5m n.
T1 xture was stirred at OC for |h, before being
allowed to warmto 20C over 16h. H20 (7nL) was added

on copl i 0C, 1M HC added to adjust the

Prgppgagiog it ﬁgﬁ’\f?%@“?ﬁox% meﬁ’yl%@“%w‘}yi)&"?%‘iﬁ Ih at 20C
The THE was renoved in vagugo djvn Et 20 (35nL) was
added. The m xture was S re for 30mn and filtered,
washi ng with Et20 Thes XffueoUs Iayer was separ at ed
and extracted with Et20 (B x | The conbi ned

F1 T kel A pe by e Bacqgfagw%ﬂiéﬁ?a%phd“ .

est&#ie'llléc(ﬁj:g%&%stgml;&i abol@ inlPrepak AidP 1S HYe fidhitletddmpdund: ¥P) =

3.62nfin- cycl opr opyl sul f anyl phenyl ) - 3- (t et rahydr opyran-4-y
|)acrylate: miz (ES) = 333.2 [MW H +. Astirred
solution of this thioether (609nmg, 1.83nmol) in
P@%Rﬁlﬁn(ﬁ:i Ryl (Actizad2finyiblidhyDasepitelt i on of NCPBA
92 of 65% pure, 3.74mol) in CH2Cl12 (15nlL). After
16h saturated aqueous %&1fl) was added, then
Stirri ng was conti nueqd 5mon. The | ayers were
separated, then the ﬁ%ueous phase was extracted with
CH2C12 (201L). The conbi ned organic |layers were
(28 nﬁ?}’%t . 8§§BPEﬂ%r@qg%&fﬁoﬂ)\a}d%éd%ﬁ%anwﬁgg a st1r§ed

and bFi ne nL), before being dried (MpSO4
soFartlbn roébﬁhgh4 émdtlnyl:shlfmlplea\mabmemw ohoazde. 29@@/11) irpCH,Cl,

LTy B REN R REREIBN. Il iyt S PR g Xorc,

betdit Bei M@d(ﬁ@t@@ﬁﬁu{ tdd BRIV NajCOLE PRCOre 4 )
etreateleglai\?vlth Pd (10%%n C 4245%%1 03E39mn§F U}I_a%]yg )

sepasaieti washad withrsatugied aqueppelatGRbeindinagd (MafbuphBiltation,

w0 R L8 B LMD e
titlashpdund: Az BESHe 127,07 H]'t hen the conbi ned

filtrates were concentrated to give ethyl
2-(4- cyclopropanesulfonylphenyl) 3-(tetrahydropyran-4-

PR L e SRRt
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H20 (3:1, 20nL) was stirred with Li OHH20 (168nyg,

4. COmol ) for 23h. The THE was evaporated of f under
WO edwozd3pressure, then the remai nder was di | uP€rUS20041003968

H2O (I Om). The m xture was washed with Et20 (2 x

20m.), before being acidified with 2MHO (5nL) to

pH . The remai nder was ey pBuaf th Et OAc (3 x

20nL). The conbined o @ ktracts were washed with

brine (20nL), dried YMS0Z), filtered, and evaporated

to give the title conpolnd: milz (ES) = 694.4 [2M

NH4 ¥

(B D s iopbenyacetats (05, [(2mao wib B
(9.8mll, 132npmol)ysing asindlaOpkoctduyr Ok thﬁﬁidscmbﬁ ip Prepanadtion 39,

furchad LA RO b aPRa w52 S PUIAERE "as
OxEdpien |oﬂ}ﬁ§coxﬂ%dxﬁﬁ (D Bg,PI0AERELIY wﬁwmh@zzﬁnon emplo ng a
Preparation 2 to af%ordthetltle conpound: g

profoqgy singlay mhat-qlescnlpadelp&rgpamogzﬂz provided the title compound

- Iflnylphenyl) 3-(tetrahydropyra

m&&E%??yl acr@*lc aC| OH 100 SI VI, O Partia

oxi dati on of ethyl

2- (4-.cycl opropyl sul fanyl pheny| t et rahydr opyr an-
Pr%’%rflsl% 20 ﬁ%f)%ls@éomfl@ﬂa%fpnmp@yﬁ@e&% 9. 44mol )

wi th mCPBA, enploying the orotQQVL descri bed above in

Preparation 18, furnisBZ (4-

cyclopropanesulflnprQ9 23- Pt et rahydr opyran-4-yl ) ac

rylate: mz (ES) 349 20 [ Mt H] +. Saponlflcatlon of
usi ng the procedur

W0 SO P R isapDa e ORE 8 Oerhtissas Adidised with
mcEB@pélaertmaoﬁ%W@I)}Bﬁ%%%&q f%&ﬁo BRFAKAGea i 2 (ESH)

r at
Prep@ayatpor( 22,Nb affanktha tiflo ngﬂnphtﬂrdy WYz (Esm et3l Aly[dr o Me@N-+HHY .
[Yacrylic acid iyOH Q@ol / S O

Preparation 21: Triphenyl(tetrahydropyran-4-ylmethyl)phosphonium iodide

A stirred solution of 4-iodomethyltetrahydropyran (3.43g, 15.2mmol) and
PPh; (3.98g, 15.2mmol) in anhydrous MeCN (10mL) was heated under reflux for
19h. On cooling to 20°C, Et,0 (50mL) was added. The precipitate formed was
collected, washed with Et,O (150mL), and recrystallised (MeCN) to give the title
compound: m/z (BS") =361.2 [M]".

Preparation 22: 2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-

propionic acid
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LDA (24nmL of a 1.8M solution in n-C7HL6- THF PhEt,
43.3mol ) was added dropwise to a stirred solution of
wOrBWo2DdNL, 153. Omol) in anhydrous THF (I OOxd/US1004/003968

-78C After 30mn, a solution of ethyl

?E@%Fégnho I n anh3ygr ouggﬁﬁﬁ?&géﬁ) V\g&gbg{j‘cd%d?ch
(1ﬁ5mDyWV8£treéfthp®ﬁtth[Se an@C with ethgti clilordolveacetade (8.5mL,
o Gealy Gespyren abgal BORG Oy C2BReD s BRI Be

mRY AFAselder 16 %@Hie)malﬁafnﬁ{g RerBtich te%%qiata& mem

to 20C over 16h, the reaction was quenched with
Thpahimne was aﬂlanfﬁdl,te Ween @1 200 before Peiag FlFedving anaddifiogal

7Oy oot He o B R St 38 Bnelit GRES. B e o

stiersl maed fyverognid’ mae CHVEEMyer was Istir@ed, tB&lthe aqueous layer
concentrated. Col um chr@?mat o%léphy (IHEtQCAc, 7:3)

wasiextraegthé wlﬂx@othHACIQCZ(MSOmLh ahlesseanitingd prigenip Ilé}yesi were

iSO SR e Rl Sl Tk rggtromap a1

oxWRESA€:301 ) 1achid MLNAVEDE (39, 0401, EXMEdutionds THYE 3t Beimol)

under reflux for Ih. On cooling, the mxture was

wascddedtitovd sthredsappensivhef tripheayl(isirpsse wans4 admeibyDed
i th 1M. i :
eiapl s (RFLPRGPE TS 50 2B RRY 1 i rond (L)

0°€l IAffeatlhomscﬂmiiorS@ﬂ eﬂeylt(4eyarapfropyis@manmﬁeﬁm@gbabbtetet('or7b3g,
conpound: nlz ( I;),% = 621.3 [2MW H] +. The acr¥l I c acids
3. 1m%199dn aphydagise BY (k) wonadded oxercbraing | [dyitrigtuge wap glirred at

FOREOS i bBSEGRFL Dok 24 o R
onl%@@'hxh@dmmtcﬂm 68BM IBCI was added to adjust the pH to 6, then the mixture
WP AT AL Sy 5 ARGV o o L35S
ad®ed. *THe ik Has4tiféd k@@@ﬁpﬁ% ﬁlt&)ﬁh Rpgs'ﬂﬁig/lw*_?th E@z@)l Fhe

(tetrahydrot hi opyran-4-yl)acrylic acid
aqdous Payed wivk sépaxatphanlydxiraded 526 EtzO ZIB xCHGmL) T he comblned
oréatmect éx%rg%/t% rv%a X gv%?he%i %nﬁ gnng 82 % ned %ﬂtered a-sld c(gncoentrated
Flash chromatography (IH-CH,Cl,, 2:1 to 1:1, followed by THF—CH,Cl,, 1:99)
yielded ethyl 2-(4-cyclopropylsulfanylphenyl)-3-(tetrahydropyran-4-yl)acrylate: m/z
(ES")=333.2 [M+H]". A stirred solution of this thioether (609mg, 1.83mmol) in
CH,Cl, (35mL) was treated with a solution of mCPBA (992mg of 65% pure,
3.74mmol) in CH,Cl, (15mL). After 16h, saturated aqueous NaHCO; (25mL) was
added, then stirring was continued for 5min. The layers were separated, then the
aqueous phase was extracted with CH,Cl, (20mL). The combined organic layers
were washed with saturated aqueous NaHCO; (25mL), H,O (25mL), and brine
(25mL), before being dried (MgSO,). Filtration and solvent evaporation gave ethyl 2-
(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acrylate: m/z (ES*) = 382.2
[M+NH,]". A solution of this compound (667mg, 1.83mmol) in EtOAc (60mL) was
treated with Pd (10% on C, 424mg, 0.39mmol). The reaction mixture was stirred

under a H, atmosphere for 3d, before being filtered through Celite. The Celite was
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(E)-2-(4- Met hyl sul fanyl phenyl)-3- 557.3 29 OH
(tetrahydropyran-4-yl)acrylic acid [2M+ H+ S O
woe@parasi on 30: PCT/US2004/003968
(E)-3-(Tetrahydropyran-4-yl)-2-(4-[1,2,3]triazol-1-ylp
henyl)acrylic acid yOH N, N O Ny NaOEt (0.63nL of a
wthe%MzﬁpEt@A@m OofIE Mk 1> é’o&rﬂﬁ@éd) filvatks adtechmenpatbd o give

to a stirred solution of eth

etwnz{(4—c}zclg1]mopamu1fomdwq@ueray(tyta%wé@wa@ﬁ@naropsonfm| )

b RYmmo] fHAMTRE
(Cﬁn&é r oulgr g@é%a%( %n@?)r #ﬁ%ls %&E%/ @4&%@2 heat el)gIﬂlat )
H,808: 1, 00mLWas bedred mthemg HCe a8 thgy ORmtwdHor @3hadhe JEHEF
t he tho 7. EtOAc (30nlL) was added, %l:aen th (% tlh(ﬁ‘lo
a 2

waggEanesapd affnder re#l%Gd(Pzere fhe g F‘h@a%
(1(5J of 18,361 x@l%e% fl (e, 2! >I Q%Lﬁ "Befo?@ b¥i@Blacidified with
oratlon unm chro tograp Et OAc, 1:1)

2MY H@l dadrp fo'”ﬁf![l 3The remainder was extracted w1th EtOAc (3 x ZOmL). The
(tetrahydropyran 4-yl)-2-(4-]1, 2, S}I)trlazol %?(ngepl)( 2>d
combmﬂm@mqﬁ@raeﬁsyerw@ﬂ@dmﬂ} WineZ0mL; @ er
]
oo il OB R RRT L S 35 dlsefbruao. e L

300.2 [ M+ H +. -35 mo 2004/ 072031 PCT/ US2004/ 003968

The nmethod detailed in Preparation i hvol vin tHe
Prep#adins 28+ 0n- o4& ypiorrpracsstipeylphany ftpRuipiopstan-2

ate aldehyde foll owed by saponification of the

5&@%&%9853|ate a"6-unsaturated ester, was enployed to
ted in TABLE 4. TABLE 4
r ES 31 OH
hydropyran 4- 572.4
"NEO O 32
ydoopyran- 329.1 OH

prepare the acrylic acidsgh
Prep Structure Nane m z E$t
(E)-2-(4-Nitrophenyl)-3-(tetr
yl)acrylic acid [2M+ NH4]
(- 2- (4- Bronmophenyl ) - 3- (&
4-yl)acrylic acid [ M Nz~ Br | / O 33 CH
(-3-(Tetrahydropyran-4-yl)-2-(4- 300.2

[01 N%tﬁyhtzt64@53%idp}51¥4n8§1ﬁf6¥1§1)pﬁ&%-’B-%te&aﬁ%xbﬁ%mkﬂi—'yl)dé%té (see
Preparation 22, 3.44g, 9.44mmol) was saponified, using the procedure described in

Preparation 25, to afford the title compound: m/z (ESH =673.5 [2M + HT".

Preparation 24: (E)-2-(4-Cyclopropanesulfinylphenyl)-3-(tetrahydropyran-4-
yl)acrylic acid

Partial oxidation of ethyl 2-(4-cyclopropylsulfanylphenyl)-3-(tetrahydropyran-
4-yl)acrylate (see Preparation 22, 3.14g, 9.44mmol) with mCPBA, employing the
protocol described above in Preparation 18, furnished ethyl 2-(4-
cyclopropanesulfinylphenyl)-3-(tetrahydropyran-4-yl)acrylate: m/z (BS") =349.2
[M+ H]". Saponification of this ester (1.15g, 3.3mmol), using the procedure
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34 OH (-3-(Tetrahydrothi opyran-4-yl)-2-(4- 316.1
[1,2,4]triazol -1-yl phenyl)acrylic acid [MH NON/ O
wWO-Dod/ogdBpt t ert - Butyl 4-[2-carboxy-2-(4- 427.0 BGI/052004/003968
met hanesul f onyl phenyl ) vi nyl ] pi peri di ne-1- +
carboxylate [Mt NWFA] OO0 O 36 OH .
desEjibett indPriep hemtRaml S, effyldpd evytit)e dm d3n/z (EST) = 641.4
(t‘it hydr opyran-4-yl)acrylic acid [2M H- s 0 00
(244 érﬂa( E) - 2-[ 4- (Propane-| -sul fonyl ) phenyl ] -3- 337.0
(tetrahydropyran-4-yl)acrylic acid [M H- O- OO -36
WO 2004/ 072031 PCT/ US2004/ 003968 Preparation 38: _
Peepatatidnt RSn(€3-0HHavigthphesnifbn ylghdnyl apttemalRdydpprapi-gilacrylic
acidis OH OO0 DWU (50nm, 413nmmmol) was added to a
acé(gl ution of LDA (65nL of a 1.8M solution in
n- C/H16- THE- PhEt, 117mmol )_J4n anhydrous THE (250nL) at
-78C. The m xture was st d for Ih to generate a
cream precipitate. A sol uti™onyof (4- _
met hanesul f onyl phenyl ) aceti i@ (12.00g, 56mml) in
anhydrous THE (120nlL) over 20m n. More
anhydrous THE (30nL) wa$, added, then the thick yellow
slmryvmssturedforlﬂ.Theniﬂurevmstreﬂed
Wi t i © ST I Itrdd ¢ ‘ de
7o) e e (4 eiondh AT T BAEEDS defmfbas added
drop@ise ¥Q a stied sofutian ofPMRE @ 6milli, 5@ Gmadol) HSEhdrou DHIN.

(§08H Sa7T=-Fo et SHEfn g it noatul et BhoHD ey e
acdtale (\mg%mmu a8, 5100en0iee6E h BRI erHE POm1H3MHdded

was. added
dropwise. The mixture was stirred further for 1h, before being treated dropwise with

a solution of tetrahydropyran-4-carboxaldehyde (2.36g, 20.6mmol) in anhydrous THF
(25mL). After being allowed to warm up to 20°C over 16h, the reaction was
quenched with saturated aqueous NH4CI (210mL). The THF was removed under
reduced pressure, then the remainder was extracted with EtOAc (3 x 250mL). The
combined EtOAc extracts were dried (MgSO,), filtered, and concentrated. Column
chromatography (IH-EtOAc, 7:3) furnished (E)-ethyl 2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylate: m/z (ES") = 356.2 [M + NH,4]*. A solution of this
ester (6.46g, 19.1mmol) in MeOH (30mL) and 1M NaOH (40mL., 40.0mmol) was
heated under reflux for 1h. On cooling, the mixture was washed with EtOAc. The
aqueous phase was acidified with 1M HCI, before being extracted with EtOAc. The
combined organic extracts were dried (MgSO,). Filtration and solvent evaporation
afforded the title compound: m/z (ES") = 621.3 [2M + H]".

The acrylic acids listed in TABLE 3 were synthesised employing similar

methods to those described in Preparation 25.

TABLE 3

[ Prep [ Structure Name | mlz (ESH
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to adjust the pHto 2. The m xture was extracted wth
Et QAc (2 x 300nmL), then the extracts were washed with
wWOoR2040220%1 200nL) and brine (2 x 100nL), bef or ePGEUSZP04/003968
dried (MgSO4). Filtration, solvent evaporation, and
col um chr omat ography (1H EtOAc, 3:2 containing 0.5%

AcQH) fg ished the title conpound: mz (ES) 638. 3
Preparation 39: Ethyl
yr ane#2-4-Kethdnesnlfdny iphraplyB] acet af 653.30, /
| (tet:@hy@otirivbjranathyl)acrylic acid [2M+ H]
ran (1.93g, 9.0mmvl) were Aadded to
of ethyl (4-nercaptophenyl)acetate

n anhydrous DMF (1 Onl) at|OC. The
d to warmto room tenperatyre over
NS 24eViehmenifivgphenyifer reduced 3
htrehydrathiopaent4-haemikiackcidet we e n (284 D1l

t ed aqueous NH4C (50nL), he

g extracted further with Et

(48nm) . e conbi ngd et her eal ext racts were shed
wi tlh 50m), H2 te eous NaZCGS

28 - 371 WO 2004/ 042031 50m.), ne
(50nm.), Toafe bein te | e%lyr maffdl trati o +b1[1

soljvea apcbr ation, and flash chromat ogr aphy

“(THFER P: 1) affordedr the title cohrpound:
RF (1 H = Preparat| on 40: Eth

29 (4-met hoxy & Nz~ éﬁ N
T YO Th D Wﬁ%hyﬂ‘P@ﬁa&r“e%)aH??Cr?@l the prog #ﬂé]
dedcrg Preparation 39: RF (IHEtR20 10:1)

=0 19 Preparation 41
2- (4- Met hanesul fonyl phenyl )-3-(tetrahydropyran-4-yl)pr
opionic acid 00 O / OH ~SO LDA (38.9nL of a 1.8M

Prgpara R 0h Uor Ay SoD AT N4t i AR Shes i

acidHE (150nL) at -78C. The mixture was stirred for
30m n, before being treated dropwise with a solution
of ethyl (4-nethanesulfon enyl )acetate (Preparation
15, 16.97g, 70.0Omwol) intaphQydrous THE (50nL).
Stirring was continued at -78f for 45mn, then a
sol ution of 4-iodonethylt Pprran (19. 00g,
84.Omuol) in anhydrouey\N o

N

NaOEt (0.63mL of a 0.5M solution in EtOH, 0.32mmol) was added dropwise
to a stirred solution of ethyl (4-[1,2,3]triazol-1-ylphenyl)acetate (730mg, 3.16mmol)
and tetrahydropyran-4-carboxaldehyde (396mg, 3.47mmol) in anhydrous DMSO
(3mL). The mixture was heated at 80°C for 16h, before being treated with AcOH to
adjust the pH to 7. EtOAc (30mL) was added, then the solution was washed with
H,0 (2 x 10mL) and brine (10mL), before being dried (MgSQOy). Filtration, solvent
evaporation, and column chromatography (IH-EtOAc, 1:1) yielded ethyl 3-
(tetrahydropyran-4-yl)-2-(4-[1,2,3]triazol-1-ylphenyl)acrylate: m/z (ES¥) = 328.2
[M+H]". This ester (404mg, 1.23mmol) was saponified as described above in
Preparation 25 to give the title compound: m/z (ES*) =300.2 [M + HJ".
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to 20C over

16h,

bef or e

THE (401L) was added. The m xture was allowed to warm
bei ng quenched with 1M

woigbg/pes) . The THE was renpved under reduced PCT/US2004/003968

pressure,
remai nder extracted with Et QAc
ext Hae t@thﬁéirctetaﬂedem Preppgation 36 involaingche cerslensation of a

SE}I-)OEI}IQCA\ %ion of %he

on Lo RE

interatcd e &8- ﬁlﬁbﬁﬁir&@& Bitén)
698. 3

T

nat e:
Adgdbdund (20. 27g,

mz (ES)

(2 x 250n).

DA ORIATY o

was él"f\lﬁfokléch
[2

59. 6mmol ) in I\/EO—| (100nL)

then nore H20 (40nlL) was added and the
The Et OAc

WS repaE ARk dbr o ackisARE in

A solution of this

and 2M

NaOH (62.5nmL, 125. Omvol) was heated under reflux for

| h.

The sol vents

wer e renmoved under reduced

then the renmai ning solidrAyBEEt‘fiturated W th

pressure,
Et 20 (5

x—300ow)—before heing dissolved in HO (100n ). The

Prenm.smnqtﬁrgnl ation v shed WaMe £t OAc ( 50n1 )z (ES” or ES)
aC|d|fPeo with 2MHO to pH 1, and extracted With -38
WO| 2004 031 PCI/ US2004/ 003968 Et OAC (2 x 1I_7) :

31 Affer dryifg diMgSQ4 Q@NWy&W%ﬁ%W@@mW%m 5724
evaper it Jonlgave t{RE*EYEPY conpound: mz (ES)| RMe4¥LB
[2v&NH4 +. Sinlar] approaches to those highlijghted by
Prepatation41  idvolving alkylation of the
apprO'rlate ester (with 4-iodomnet hyl t etrahydrgpyran
foll ow hydr ol ys). 4£g 1R5.adug e oyed

22+to pree-r dne caré%ia i a@km%ypsﬁ §¥%»E#AEE%? T
TABLE 8p Strugture Name mlz S+ or ES
3-(Pet rahydropyran-4-yl)-2-(4- 669.3 42 F F
tr qu thylsulfanylphenyl)propionic acid|[2M+ H +
F 43 2-(4- Met hoxynet hyl sul f anyl phenyl ) - 3-

33 638 | t%prahwﬂﬁqmymmmﬂéwmﬂ4ﬁm@pLonic aqisdo.f 2Mr
NH4] (T4 trigdols Uylppyy meryldb-agill) - 2- [ 4-{M35" 2
NEH ?rahydropyran-4-y|sulfanyl)phenyl]- [ M+
H]+ oplonlc acigd rJS 45

( yl met hyl phenyl)-3- 589.1 + |CH
e - 4- yl)propionic acid [2MtH |0 o 2~y
34 nemBlretdnyiolicpayayepyL.an- 44 3pp. 4 +
[1,2,4}triazol-1-ylphenyl)acrylic acid [M+H]
25 | (E)-tert-Butyl 4-[2-carboxy-2-(4- 4270
methanesulfonylphenyl)vinyl]piperidine-1- : +
o o carboxylate i ) [ + NH,]
Py °
(o}
36 Il on | (B)-2-(4-Ethanesulfonylphenyl)-3- 647.3
o I (tetrahydropyran-4-yDacrylic acid [2M -H]”
~%
(o]
37 Il oy | B)-2-[4-(Propane-1-sulfonyl)phenyl]-3- 337.0
o (tetrahydropyran-4-yl)acrylic acid [M-H]"
/\/\\S\\ °
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yl)propionic acid [2Mr NHA] O\ OO} 47 OH
2- (3- Fl uor o- 4- net hyl sul f anyl phenyl )-3- 597. 4

W@ e@apoZboydr opyr an- 4-yl ) propionic acid [ 2MtH  PGI/ES2000003968
F 48 OH 2- (3-Brono-4- nmet hanesul f onyl phenyl )-3- 408.1 +
(tetrahydropyran-4-yl)propionic acid [ M NH4] O SO Br
-39 WO 2004/ 072031 PCT/ US2004/ 003968 0 49 H

e R R ot e (o
Nl ~-5b O Preparation 50~g

2- (3- Fl uor o- 4- net hanesul | phenyl ) -3-(tetrahydropyra
-4 yl)propionic acid OH OO 3 A stirred solution

(3-fluoro-4-nethyl su% | pRenyl ) -3-(tetrahydropyran
yl ) propi onic acid (ﬁrepar ati on 47 598ng, 2. Omol)

”@%ﬁl@ﬁﬁﬁ@w@@mﬁw R SRR Ay C R
solu'ﬁﬁﬁ‘ihiz &?ﬁ%ﬁﬁ{"ﬁ%@ﬁog ihn o&sotHF'stomL) at —78°C)

r onat 0 grap 20:80:1 to 80: 320:
Thetnoixfune wias htutetdefot ilh ke gewmioa rbanygrecipESy. A @IGIA A

etk fon HERT i, P L1 98 SemEal gl dipys THEASITE o

Was%ld@éli &VG@QDIQ[IH | VibyOihydrous E‘Hl'*yd? 0fd) st ra@@&ﬁ iydn) th€ eHielt e
(25.Qg, 119.5mmol) was al ed with

yellpwdbumet wigd stieted by Hr. opye mnct%/l@z’vaa gr,eatﬁd:'a_vlﬂmmlylt,wn ot_“ 2-
Cthﬁ(il’lc’:lgtE‘lgfﬂblg {2 Si(ﬁépg r 00&5 algfﬁﬁf(/fe ?? QOg,I ﬁnﬁﬁ&?ﬂ Q&Hyaﬂ)us
THR Q0AIN] thep @h@ﬂlglwas%oﬁhmadaiﬂymgcmpﬁdr aomdn. Yh fmﬂmlﬂﬂfm{tﬁ’ﬁ
8H (CDC13): 1.21 t), 1.25-1.45 (3H, M, 55-1. 65
wasthgy, aljgpved o yarm to O°C ovér 16h, before being quenched’ w1th H,0

(500mL). The THF was removed under reduced pressure, then 12M HCl was added

0
2-
4-
i

to adjust the pH to 2. The mixture was extracted with EtOAc (2 x 300mL), then the
extracts were washed with H,O (2 x 200mL) and brine (2 x 100mL), before being
dried (MgSO,). Filtration, solvent evaporation, and column chromatography (IH-
EtOAc, 3:2 containing 0.5% AcOH) furnished the title compound: m/z (ES") =638.3
[2M + NH4]*.

Preparation 39: Ethyl [4-(tetrahydropyran-4-ylsulfanyl)phenyl]acetate

SO0 e
'S

NEt; (1.3mL, 9.0mmol) and 4-iodotetrahydropyran (1.93g, 9.0mmol) were
added to a stirred solution of ethyl (4-mercaptophenyl)acetate (1.21g, 6.0mmol) in
anhydrous DMF (10mL) at 0°C. The mixture was allowed to warm to room
temperature over 3d, then the solvents were removed under reduced pressure. The
residue was partitioned between Et,O (100mL) and saturated aqueous NH4Cl (50mL),
the aqueous phase being extracted further with Et;O (45mL). The combined ethereal
extracts were washed with H,O (50mL), H,O-saturated aqueous Na;COs (1:1,
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1.80 (1H, m, 2.05-2.15 (1H, m, 3.25-3.35 (2H m,

3.79 (1H, t), 3.90-3.95 (2H, m, 4.10-4.20 (2H, m,
wQ@2009/0t@84 d), 8.19 (2H, d). The nitro group OPCT/HER04/003968

compound (6.55g, 18.Imvol) was reduced utilising the

soBE 8 G Re SRR Poir ity QMRS FREE et o o

ev at(oﬁ%nd_ﬂasﬁ?:ﬁroine{t&@ra;bﬂy*(ﬁilﬁtZQ tonpoang aﬂBfﬁeaghe title
10mmol ) was transforned into ethyl 2-(4-

comhpwidy Ku(FbrA P RehyT §-38- (t et r ahydr opyran- 4-yl ) propi ona
te enploying the protocol described in Preparation
59. A solution of this sulfonyl chloride (33.6g,

Pré@arabion 4D: E4] (4om2004)02POBLI fRGTpHIBI) Q003968 i n
anhydrous THE (100rL) was added gver 30min at 0OCto
EtNH2 (116.5nL of a 2.0 union”in THF, 233. Onmol ) .
The m xture was warngd d 20C, before being
stirred for 16h. Th& SUspensi on mas filtered through a

d, which h Th
contitinsib gt e G R e bRyl Sl Ak e
Prﬁfg%ﬁoﬁt@ykp s @ hyil?elo‘ moyl phenyl ) -3

t et rahydr opyran-4-yl)propionate: mz (ES) = 370.2
[M- H + Hydrolysis of this ester (33.7g, 91.2nmol),

e
erpbpra g AR G R R S PR Dpbonic
acidi tl e compound: mz (ES) = 342.2 [ M+ H +. Preparation
52:
2- (4- Cycl obut anesul f onyl
| )propionic acid 0O OH O
(4- mer capt ophenyl ) acet ate .
(7.84g, 58.Ilmmol), usi I mllar procedure to that
descri bed in EXAMPLE 1 ur A'shed et hyl
(4 cycl obut yl sul f anyl pheﬁyl )acetate: RTA = 4.17m n.

rCraA S5 it o R BRODRG T AR e e PR pAontdh ovas,
add&%raﬂ de@fdion'dbf PNPBT(89.BAiL, 320. 31@1&@1) ﬁ%ﬁhﬁdﬂﬁ}ﬂi TH#- (150mL) at

cycl obut anesul f onyl phen I)acet ate gags% = 283., %
—78°() Fhe mbriueersaststipgd &gr ig, b oRjvise with a

3
soffor E‘?Eﬁﬂiilnﬁ%f‘%@ﬁe%ﬁﬁ%?ﬂ%ﬂ?ﬂ%aaﬁ% ARRIGHCIN 1B 08 ©
70]%@13619 ol arydas THERVES0rilDy Stitkirglwas contmued at —78°C for 45min,
the;ﬂ A scitan of A pdpmetiBurayippyraetp 0L e B stk e

%4@&2%& Waals dTl%SI&IE&LS{% IAsMP8wed ‘fo @HHP b0 20°¢S4RE 15H Q)efore
toc escri be

reparation 22, furnished eth
beﬁtg(qﬁenched with 1M HC1 (70mL). The THF was removed under reduced

or GRS BeSh SUMPSRY Wb B SR Y Bt Bl
@ Q%gia}lr%sqﬂ @Aegktg%ft% \E}gr RERARNLSD.P UFl'ltkaﬁf%ﬁ éd]vent

Pre tion t e conmpound: mz (ES)
evapadatfbn? aﬁd/ﬂasﬂdl-ﬂa}dmat@glaphy dH-8t0A38; 9:1 to 1:1) furnished ethyl 2- (4—

me&ﬁanesﬁfonylp’%%nﬂ?ge(%elflrlag d]r%p Dlg-rll ylgproplgnaGtte rn%;})/(ggﬂ)py
[2M + NH,]*. A solution of this compound (20.27g, 59.6mmol) in MeOH (100mL)
and 2M NaOH (62.5mL, 125.0mmol) was heated under reflux for 1h. The solvents

enyl )-3-(tetrahydropyran-4-y
kyl ati on of ethyl
048 4nmmol ) with c-BuBr

were removed under reduced pressure, then the remaining solid was triturated with
Et,0 (5 x 100mL), before being dissolved in H,O (100mL). The aqueous solution was
washed with EtOAc (50mL), acidified with 2M HCI to pH 1, and extracted with
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yl ) propionic acid -41 WD 2004/ 072031 PCT/ US2004/ 003968
OO O/ OHNEt3 (15.4nm., 110mmol) was added to a

wa@eimnEd3suspensi on of 2-(4-
met hanesul f onyl phenyl) - 3- (t et r ahydr opyr an- 4-yl ) propano

ic acid (Preparation 41,

30. 0g, 96. Omol)

PCT/US2004/003968

in

EtOAu iy arldus AlE d(qa@g)fMgS@;) ﬁtt,ratlpqlla@qi salgertievaparatigrogave the

title

chlorid
sgmpRuad:

Ve &kt

hexanes,

alkyémpn(dyhmammwe satey v ot fomsiy lighah

nya VRS g SR EmptBbeif Bienal

5mol

o RS e N

@fr&cﬁég—tb theke hidHli ghfed dyPrejyhcationt 410 inviolving

red at OC for

s added dropw se over

2h.

was added to a sol ution of

ut1on t

wegopyrams faliomed;by
fhe r&u)bto ﬁ"c Yags SHokmigd

s obt ai ned

TABBE 5added dropwi se to the abovenenti oned m xed

anhydri de sol ution at
| h and then at

at

-78C for

-78C. The reaction was
20C for 4h

stirred

bef ore bei ng

treated with H20 (300myApihes THE was renoved in

vacuo, then the remainder was extracted with EtQAc (3
Prepx |3WOwtuye The conbined organNemé¢ ayers were naé{ES] or ES)
wilt h H2@~dried (Na2SO4), filtered, and concentrated
in vac Chr omat 9 Bp&o ag hatdon (Etcmc+@ang14

42 1:2 to 1; 1) afd‘Hor P é’e (Il)p&)gﬂl)mc acid | [2M+ H]
(4RE54- yIsu onyl ) phényl - 3-(
tdt¥a ran 4 yL)propanoyIL
1,|3- oxazgidi n- 2-one np 139-141C (from Et 20, THF); (2)

4R) - 4- beén -2- sul f onyl N l]-3-

3 g dt 2 ahydr o- 2 pé{qr a ethoxyme(tiln?sulfanylphenyl 5] yl)p %{5’1 ] i
yl|) pr opa @ ‘3?512’81"?38?% -IPEREnic a5 ( apcl 1L UH
[ ME>bh s ipn of LiOH (1.5g, 64mmol) and 35%
aqueous F (I4bg, 1IZ8mmol) 1 n HZO (400nL) | was
added dr @pwi se over 40min to a stirred solutjon of
(4R) - 4- benzy] - 3- [ [ 2Rktaydrépyran-4-y1)-2-[4- 51

44 (methyls Y phesayttyHiropyrént sty Upten2i pyr 2@@%{ ) pr
opanqyl 3- @xazpprogeniv-agid one (15.1g, 10.9m 3' n
THFEE%@ (3:1, 1.6L) at OC. The reaction was stirred at
oC ¢ 1.5h, then| the renni ni ng oxi dant was ¢estroyed

i Na2SC3. The m xture was ma>hed W th
, Eﬁdlfle thﬂpO@baqUﬁgus k# and
45 onbi n ni c
L a%‘{/?:%l’%?‘r‘w@ﬁ P a2so) Ef P
centrated in vacuo. Trituration wth
Ef20 1y anes gave| the titTe conpound: nmp 217/C, the
absol utejconfigurpgtion was determ ned by X-fay
criystalTographi c pnalyigdpienyt) 44wy #OIA40A7203 1576 .4

46 pCT/ U 968| yifpr (@ﬁéfag?oﬁ %ﬁb Bt [20+ NH,]"
( 2R cl opr ppanesul f onyl phenyl ) - 3- (t et fahydr opyr
an- 44 yI)proplonlb aci d

47 OH 2-(3-Fluoro-4-methylsulfanylphenyl)-3- 597.4

(tetrahydropyran-4-yl)propionic acid [2M+H]
Ng o
F
48 OH 2-(3-Bromo-4-methanesulfonylphenyl)-3- 408.1
(tetrahydropyran-4-yl)propionic acid [M+ NH,J*
By ?
O Br
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0 OH 117z~ )y OS | / O The title conpound ([a] D20

-48.8 (¢ = 1.02, CHC13)) was obtained from 2-(4-
weyahomospanesul f onyl phenyl ) - 3- (t et r ahydr opyr aPeBu§10pp003968

op| oni c acid (Preparation 22) enploying the protocols

des ation 53. Preparati on b55:

(2R anoyl phenyl ) - 3- (tetrahydropyran-4-y

1)p K ENZEd Wiyl / 0 NSO |HsThe
it kAl A8 rah- 4 Qlpropionic acid [2M-H]

2-( phenyl ) - 3-

(tef réﬁydjropyran%-yl ) propi oni c acid (Preparat|i on 51)

Py enploying the protocols described In Preparation
53. It was analysed by chiral HPLC. CH RAL CEL QJ-R(r)
(Dai ceI Chem cal Industries, Ltd., Tokyo, Japan),

5M 17: 83,
el o R Ty Gelbuoily
yl?pr i8AI¥Ia)d Preparation 56:

- 2- (4- Cycl obut anesul f onyl phenyl ) - 3- (t et rahydropyra
n 4 yl)propionic acid 0 &ANNzt )y ~QI / 0 O The
enantionerically pure titlhe rrpound was obt ai ned from
2-(4-
cycl obut anesul f onyl pheny| @ ( etrahydropyran 4-yl)pro
pionic acid (Preparati ons\ X¥) Dby enploying the
protocol s described in Pr%paration 53. It was anal ysed

e e e
4- Ybimyomonﬂaam {Prepafationod’ 59%0p) 2. GrBOK-i0. CHAMRQDEM.) (e

s b IR o F550 £3G 0 Bt v
ﬁl?erédl ‘tﬁ\é%ttﬁé‘ sk /Ay bm@ﬁéﬂ by &ﬂaﬁﬂxhﬂonﬁtégr%ﬂﬂmdfzﬁ?xé NLOH,

propi oni ¢ actd
320 80: 1 to 80:320:1) to furnish the title compound m/z (ES) =678.3 [2M + NH,]".

Preparation 51: 2-(4-Ethylsulfamoylphenyl)-3-(tetrahydropyran-4-yl)propionic acid

OH

4y
P
§ o

Ethyl (4-nitrophenyl)acetate (25.0g, 119.5mmol) was alkylated with 4-
iodomethyltetrahydropyran (32.4g, 143.4mmol), according to the protocol described
in Preparation 41, to give ethyl 2-(4-nitrophenyl)-3-(tetrahydropyran-4-
yl)propionate: du (CDCls): 1.21 (3H, t), 1.25-1.45 (3H, m), 1.55-1.65 (2H, m), 1.70—
1.80 (1H, m), 2.05-2.15 (1H, m), 3.25-3.35 (2H, m), 3.79 (1H, t), 3.90-3.95 (2H, m),
4.10-4.20 (2H, m), 7.49 (2H, d), 8.19 (2H, d). The nitro group of this compound
(6.55g, 18.1mmol) was reduced utilising the procedure described in EXAMPLE 145
to give ethyl 2-(4-aminophenyl)-3-(tetrahydropyran-4-yl)propionate: m/z (ES™) =
278.2 [M +H]". This compound (30.5 g, 110mmol) was transformed into ethyl 2-(4-
chlorosulfonylphenyl)-3-(tetrahydropyran-4-yl)propionate employing the protocol
described in Preparation 59. A solution of this sulfonyl chloride (33.6g, 93.2mmol)
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(4-Chl oro-3-ni trophenyl)acetic acid (10.00g, 46.4nmmol)
was esterified as described above in Preparation 15

wa 20072085 h et hyl (4-chl oro- 3-ni trophenyl ) acet B€BUS2004/@03968
(ES) = 285.2 [M+ MeCN + H +. Alkylation of this ester
(10.509 43. 1mmol ), using the protocol described in

16ém1%1 iwalk dadkaesvey Bomin 4-0c0lte BANH, (116.5mL of 2

rophenyls (tetrahydropyran-4-yl)propi onat e g‘iﬁz

2. OMS?)luﬁomnﬂTIiF{m Qefunol) AThe BN O aDF HOFEIRE ﬁ?&oﬁn ore
1

O

wadfid Wik THIFQB >850in L)) erheadombheyd TIOF séZ]htlotheWenee:ohmnu@ted to
poured onto crushed ice (500nL).

Af t er the [
fumishiceuile etloBHdtashylsulfamovinhenyl - (Gefthy ‘}Cﬁgapmplonate

oSS Tl il Entn i %ﬁﬁs%%gﬁﬁa&cg 84 i

prddd@itetontlined IilibPPqﬂiraﬂmg anj follewed agzpmﬁmtmnwaasnﬁd{we h
brine and dried ﬁ% Flltr + sol vent
aff@w&sh%@ﬁl%wmm cfeﬁZL( Xhe hy (I b Et QAc, 7:3)
gave et hyl 2-(4-
met hyl sul fanyl - 3-ni t rophenyl ) - 3- (t et rahydropyran-4-yl)
Prppaaition 32e2- (m-ﬂyz:lc(bﬁﬁ)lesulfbﬂ&lphen}[l)‘o'ﬁ-(NHaljlydl’hpﬁa@glt-)é}proplomc
(;7.48g, 19.2nmol) was hydrolysed with Li O+ H2O as
acidescri bed above in Preparation 22, to furnish the
title conpound: mz (ES) =.343.3 [M+ NH4] +.
Preparati on 58:
2- (3- Met hyl sul fanyl phenyl ) -3- (]t et r ahydr opyran-4-yl ) pro
pionic acid OH O /S -4 84/ 072031
PCT/ US2004/ 003968 Eth I“ i t? ophenyl ) acet ate
(11.60g, 55.5mol) wa ondensed wi th
t et rahydr opyr an- 4- car boxal dehyde enpl oyi ng t he

pr ?%ﬁﬁﬂ?ﬁoxﬂﬁﬁ&hjlrl)k(&dne%r?a%t@?ﬁnglbﬁietm(%% e. 4gnm) etithyd-BuBr
ntro en etra ro ran
(7. ﬁﬁg, 58¢Jmgmol) )usﬂ\{msnslaf mﬁe%ym}w %tedessemlaﬂq 18%%651‘@%@ 161,
rafRARELAY) (oS AR R G S e o
thié &ox@pbﬂncb(né 56213 . $inmo)). with e: FABA (BQémm@l) ﬂnplmymg apdeEocd

at nosphere for_24h, before bein il tered through
Sl@éﬁ}rut? that gereribed inRreparati Aot fﬁl@%% & (5 x 50m),

cy&lGﬁ&Pﬁ%ﬁl(fgﬁgpﬁ gg %eeh:%/ rrs?/'zgﬁs*’)@ £3Y pRor A e drdefiatiBn of this

cotpetmdaipdidgp§s. ammbl)ywitip tatgahydrapwan -t cartfazgldehyder. 382, M+

7ang oAb el Jer RO g S, el T

cyaBbﬁtaﬁés%ﬁgh&lyﬁL?, (18 tPaiArEY a2 g ) M SR #l/9 g@sﬁ}r— 396.2 [M+

nperature was raised to
NHL]5 hRadmttlbin eﬁtlnsaa,%l@sﬁmratad &iter (Th 082 GHidmynolb) hesing the

sol vent re_renpved ressure, then the
prqtegq | scined PSRy Gon 2 Tmichi SURBAG  The Et OAc

o A D0 i b Bplopttiles e 025 =381.2
[Mey aﬂ or ‘&his ester waﬂjhwh;dﬂwmd employing the procedure outlined in

Preparation 22 to afford the title compound: m/z (ES ")=370.2 [M+ NH,]".

Preparation 53: (2R)-2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-

yl)propionic acid
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chromat ogr aphy (CH2C12-Et20, 1:0 to 99:1) afforded
et hyl 2-(3-nethyl sul fanyl -

W@ b@apr3s- (t et rahydr opyran-4-yl) propi onate: nPeI/ED)4/603968
309.2 [M+ H +. Saponification of this ester with
Li OHH2O, by the protocol outlined in Preparation 22,
furnished the title corrpo% . Mz (ES) = 561.3 [2Mw+
H +. Preparation 59:
4-[2-(Tetrahydropyran-4-yl)
thyl]- benzenesul f onyl chl
I CASO Q
2-(4-Ni trophenyl)-3-(t et’?ghydr opyr an-4-yl ) propionic
acid (Preparation 46, 10.40g, 37.2mvol) was condensed

W t hNE @3 elmI2 -1y Dardabewsygidey kag stifi&l suspasibar o 2-(4-

mgﬁ%ﬁrsiﬁ%gd i H@HE@A ¥ I@Eﬁfyglfépgﬁ%{j%%@fvr%nmkcmd (Rreparation 41,
34. bg %%ml%og iR Eﬂﬁ}d?('ﬂ%nﬁﬁle 3m ?C ‘Aﬁ@lzldm%x%lvlﬂo chloride

he nitro group of this conp 6. 5b¢,
(M@nlp,eld@ueniolm tviab a@iedgird)masqaowé@unn ank thermiyade was stlrred at

0%& Zéml\i éﬁm ﬁth ek gt S spution i heangs; LLypmsl)

wg%iltchdtelﬂgﬂﬁgf@lﬁlﬁﬂh eﬁ(R()r(#M(b%ﬁinz %oihd{_ng{fge %g* Zgog\i ?mmo in

arydyaus AHA(3008d94 8t ~7&?CH2Rbe(rm@¢my vwnastna@ttj@d—@f’@m 90°ch0'aer 2h.

TR e b fieR vab A1 RSBl 13 it Mpneemingd ¢,
anblydrid eolmé@u&ttmq: mh@fe@aémmvsﬁéttmﬁ@t UYSQNForaR and BR at
over 15m n m xture of CuCl2. 2H20

. 29g,
207 Colen i )bqfwe,l?@@ﬂ tregted Hﬁ{fa Hap 30420 )¢ é”h,@sﬂ"LP}F w%s tamoned in

va@?g Pélg{h% r@ﬁa?‘ﬁg%r Wwas re%ﬁr cted w wg%@%@ri);weecoﬁﬁned
orgxitit mmwewv&daham He808ried a\'@gs%) ﬁltafﬂa& aﬁﬁ'&h&%@ra’ced in
Et OAc extracts were washed with

vagyg. t@Fe@at%ﬁ@hmseaeratl%@@@é\c—m@eﬁath wa bhblafﬁcﬁd%ﬁwo
PR ) RN LR D0 R LB 21
pydar-#-ypr dghahoylpl |B-azabl@nyd-oes: ben1Bg-) 4 22 (e Ewﬂ@gw @)
<4&> Fetient™H sk Doty ltam! m&%#&%ﬁm%@wa&i
n| e gg-q 3. Bxfioﬁ@ﬁ&r?E @?/%EAP(%I’L §4- 47F)[M +HI". A solution of

)-3-(tetra yran:4-yl)propronic aci
L1QPI élpig @ﬂnmml)ﬂ,ﬁ;d % meougngmm g, \m&nlmmih)\m IHZE):i(4OO1&1Q)
was a%dec!l Ei%o%w?s? ver 46lm1 to a(s?DC& sglutlon o? (4:}{) 4-benzyI 3 n?ZR) 2-[4-
(methylsulfonyl)phenyl]-3-(tetrahydro-2 H-pyran-4-yl)propanoyl]-1,3-oxazolidin-2-
one (15.1g, 10.9mmol) in THF-H,0 (3:1, 1.6L) at 0°C. The reaction was stirred at
0°C for 1.5h, then the remaining oxidant was destroyed with 10% aqueous Na,SO:s.

The mixture was washed with Et,0 (4 x 300mL), acidified with 10% aqueous HCI,

1-Y'thi azol - 2-yl car banoyl )

e
\ \WS\ OSI / ON

and extracted with EtOAc (3 x 200mL). The combined organic layers were washed
with brine, dried (Na,SO,), filtered, and concentrated iz vacuo. Trituration with
Et,O-hexanes gave the title compound: mp 217°C; the absolute configuration was

determined by X-ray crystallographic analysis.
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1.55-1.70 (2H, br), 1.80-1.85 (1H, n), 2.20-2.30 (1H
m, 3.20-3.35 (2H, nm, 3.80- 4.00 (3H m, 7.20 (1H
W@ 20048789531 (2H, d), 8.00 (2H, d). Preparation 6]1CT/US2004/003968
5- Fl uor ot hi azol - 2-yl am ne hydrochl oride HZN ~S -
3 1
O A P -
ylipt&rorig acd79mmol ) in CH2C12 (1.5L). After |h, TFAA
(64.2nm., 455mmol) was added dropw se at OC over 15m n.
The m xture was allowed t rmto 20C over |h,
before being stirred for di tional 2h. H20
(600nm) was added and the resuftigg precipitate was
col I ected. The aqueous la of f the filtrate was
separated and extracted % CHE13 (3 x 300nmL.). The
conbi ned organi c extrgtt's were washed with brine,
dried (Na2S04), filtered and concentrated. The
col | Bt @tk Rngsd k@ﬁ]gz"aa@ 81(8'S 1A0RICTEOL ) By A4Ryb ai b @ 4-
and trlturated W th EtOAc-n-C6HI4 to give
cyslopBopanerubfohylahen 23 ylejralpydeoipran-#ylDporpemwebeidi de:  of f

Ppsrrilip Meniying heppioRRiale b8 prbeialih stgi

solution in hexanes, 403mmvl) was added dropw se over
50nmin to a stirred solution of the above anide o
Preparagipn 3B EARb2(4-Ethdsifpmoyiphenyl=3(fethydgpyrapgieyl)propionic
ter 1.5h, a solution of N-fluorobenzenesul phoni m de
6.0g, 275mmml) in anhydrous THE (250nL) was added
dr opwi se over 30m n. The ure was stirred for 3h,
bef ore being warnmed up to[-30C. H20 (300nL) was added
and the mxture was filtered thRrough a Celite pad.
The solid collected and Cel' wePd washed with Et20
(400n.) and H20 (400m.) .9 gani c | ayer of the
filtrate was separated“a extracted with water (2 x
400nL). The conbi ned aflueous | ayers were washed with

R R N Pl T

(ted:uahbdmpﬁamﬂgﬂbproplenicraamt (i’repn'atmnﬁ)ably employid2h¢ Protocols

ccsiHieg i AFEnATAOR S3ri Pt eIV 0 e B DAL yCEL OFR”

(D%\ll_f:c%g_efﬁmﬁa hﬁs‘lﬁrleﬁl 184, t?gﬁyozjapgﬁ)%’?IG @ x 15cm, CH3(§ZN—O SM

uor ot hi azo Fior oacetan
N4@IOCG3) 2.07, n’Bsi(,me)rmnAdm235m B51C; RI7 BRyno#t).8%mm (RT (S) =
38a§%lgr?d dropwi se to a stirred solution of this amde
1 73mml ) in MeOH (300nL) at OC. The mixture was
stirred at 20C for 30m n, heated under reflux for |h,
and finally concentrated in vacuo. The residual solid
Pmpsratit)intiﬁr 22 -OlycipbiBanesutfpwdphdnyl)e 3 tewalyshpmyume4- 8x
1% 3 O (1H, d). Preparation 62:
YIpIrgpad Itmré?l ahydr opyran-4-yl)-1- (t hi azol - 2-yl car banoyl ) e
thyl ] benzoic acid O

_r—‘

aCt

o
OH
o)
s\
[T
The enantiomerically pure title compound was obtained from 2-(4-

cyclobutanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid (Preparation 52)
by employing the protocols described in Preparation 53. It was analysed by chiral
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HS HOI / ON O Mthyl
4-t ent - but oxycar bonyl net hyl benzoate (1.71g, 6.84muol)
woR®4/0Zd0BY | at ed wi t h 4-i odonet hyl t et r ahydr opyr BEIT/US2004/003968
(1.86g, 8.21mmol), enploying the nethod described in
Preparation 41, to afford nethyl
HPL—(E:IEHML blmngr(D@myl €Remical Industries, Ltd., Tokyo, Japan),

trah dr opyr an ) eth I]benzoate R 86m n.
% D3P IS AP (A 230 755 Db (kP
§ g@ h Cl2 (2:1, 15m) at OC
250@?&& m %?'%il%sen%ﬁ%reﬁ\;ggs irred at 20C for 3h,
bef ore bei ng concentrated in vacuo. The residue was

L L

rovide crude nethyl 4-[1 -47 WO 2004/072031

RS AT e
car boxy- 2- (tetrahydr opyr ap
carboxylic acid was condapsg
t hi azol - 2-yl ami ne, ut|I|2|ng the protocol outlined in
EXAMPLE 65, to furnish 1y l
4-[ 2- (tetrahydropyran-<dzy pt hi azol - 2-yl car banoyl ) e
thyl ] benzoate: niz (ES? —_N+375 2 [M+ H +. This ester
(1.20g, 3.21mmol) mas saponPfied with Li OH H20 u3|ng

t he ed redscr in P r to fur.n
t no (P PREo- B BB tmaarits apied1 D0k gigftamp v iyesietiied &
dedeibbd h’f%vla in Preparation 15 to furnish ethyl (4-chloro- 3-n1tropheré§fl)acetate:
2- (4- Met hanesul f onyl phenyl ) - N-t hi azol - 2-

mis fﬂ)ﬁ bﬁrzéﬁzamw\@my dexlkslamon@tﬂs@s@rmcsméaémml)
u315§ éhe L})%ﬁaofo Ocijescnrgeg S’ggpsar}%tlon gildl nl%e& et:I)’l —?E—chmo-B-
mtﬁdﬁhcﬁ%ﬂx A(mmhg&m@@mhﬁ-ml%jgﬁa&mmdté iz (m*qmm B;IOBﬁLaH]*y A c

id Preparatlo 450, unol),

solp@  thszpmpepng (7. #&ﬁﬂymg@m@ Oenlirasdrenésd with
NSRS, 2Bt e ATLOR L0 20k e

50tefoo2h, lbxéoneg)efngl poareﬂ:brtt@ cm@@éd 16‘6 ti GI)mL)Thﬁﬁﬁe‘r ithd & hadkelted

S shed, wi (201L).,. and_CH2C12
comiety Thers b A PUHIEN BLEsAb RGNS RSO gL

D L AES P O OIS Oy i
organisherttacts tveresaished it taikaad Srib@ AGBOL)3 Biltrafion]olver2 O
20nL) nd brine (20nL) bef or e beln?gd ried (Na2SO4) .

ev PW%{ (£0 ur%lbva@ﬁl@ agapby HRAC AG) srvessthyl 2-(4-

meﬂfér[ BAY. ﬁ%ﬁh t%%&hydﬁ?@m%ggyi)i}%g@ﬁg m‘{ (lﬁpﬁu%ﬂ 0

[M+ NH4] Th1s ester (7. 48 g, 19 2mmol) was hydrolysed with LiOH-H,O, as
described above in Preparation 22, to furnish the title compound: m/z (ES) =343.3
[M + NH,]".

4

-yl')ethyl ] benzoate. This

Preparation 58: 2-(3-Methylsulfanylphenyl)-3-(tetrahydropyran-4-yl)propionic acid

OH
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The PS-carbodii m de- HOBt - nedi at ed condensati on of the

appropriate carboxylic acid with thiazol-2-ylam ne,
w@sgooeMtdosned in EXAMPLE 1, was al so used to SBROI/OEX0EE3968

the am des listed in TABLE 6 bel ow. TABLE 6 EXx

Structure Name RT mn nmz S -48 WO 2004/ 072031 .

Pﬂmzawm@ﬁ&cetgtd{l@épgzif(-iunml)h&m@aﬂ%ﬁ@ witho1. 0

Mgl SRl eabusi pfpetodibdbdia -, o,
Pre{)aﬁ]ﬂtﬁﬁ@Olo ]g_ﬁrter]élﬂﬁlzl g%%ﬁ?%ﬁ&?%tgﬁ&%ow @YBQCIB'MM}';#Z

ES 0 621&% PN S B0 BHIPR-Of iy Carpowsd (4 515 Jmmol) in BOR
sofERN 5 eSS B e Mty 20,

¢! Orﬁh)amd BIZG(KIBL)TETHWMMIG s stirrdd GfdeAl Hﬂ\ﬂtmo&j]here for 24h,
befogcggjelgé g@é&ﬁéqggglhpél e r,ﬁl!g %‘ghgq:ewas washecci) with %%C(%S x 50mL),
thenythg gr]n§> Wt?hg&e\?é%feg ratﬁg Eﬁ%ﬁkf@lﬁ; h‘)lz?@ (§ aﬁun(%h%nyl) 3-
(tettﬂhﬁﬁbp’j'ram:ﬂebé)pkbmbnate m/z (BS") =278.2 [M + H] A solu‘uon of this
compound (2.77g, 10.0mmol) in DME (10mL) was added over 30min to a stirred
mixture of --AmONO (2.0 mL, 15.0mmol) and MeSSMe (9.9mL, 110.0mmol). The
temperature was raised to 45°C for 0.5h and then to 85°C for 1.5h. On cooling, the
solvents were removed under reduced pressure, then the residue was dissolved in
EtOAc (60mL). The EtOAc solution was washed with 1M HCI (2 x 20mL), H,O
(20mL), and brine (20mL). Filtration, solvent evaporation, and column
chromatography (CH,Cl,~Et,0, 1:0 to 99:1) afforded ethyl 2-(3-methylsulfanyl-
phenyl)-3-(tetrahydropyran-4-yl)propionate: #:/z (ESHY=309.2 [M+H]".
Saponification of this ester with LiOH-H,O, by the protocol outlined in

Preparation 22, furnished the title compound: m/z (BESY) =561.3 [2M + H]".

Preparation 59: 4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl]-

benzenesulfonyl chloride

Res
Q\s 0 \l\}r\/}
CIYy
2-(4-Nitrophenyl)-3-(tetrahydropyran-4-yl)propionic acid (Preparation 46,

10.40g, 37.2mmol) was condensed with thiazol-2-ylamine employing the procedure
described in EXAMPLE 65 to afford 2-(4-nitrophenyl)-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylpropionamide: m/z (ES™) = 362.1 [M + H]*. The nitro group of this
compound (6.55g, 18.1mmol) was reduced utilising the procedure described in
EXAMPLE 145 to give 2-(4-aminophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-
propionamide: m/z (ESY) =332.1 [M + H]". A solution of NaNO, (2.11g, 30.5mmol)
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O N/ H(E)-2-(4-Mthanesul fonyl- 392.1 7 N
phenyl)-3-thiazol-5-yl-N- 3.121AI [M+ H+ 0~ 1 / o N~
w0 hioapmo3R- yl acrylamde 's 0 H PCT/US2004/003968

2- (4- Met hanesul fonyl phenyl)- 434.1 8 N NJ

N-t h |
o 3OO SN
g ° e e 1
o AR S e
dlazaniuﬂa '@@éﬁc_hng@??xmded ovey[15mih t a mlxture of CuCly2H,0 (1 56, g,
7 6meln %A}cpﬁ;( 4 %{fﬁ{aﬁ{g[}%@% %L)lew?l%%h ﬁégr?sa%{r\]ég pibytodsdy

Wlt},\él%svﬁl Frmik I%@@Eéﬂsﬁg ) @rba R8I H8H,0 (ZOOmL) and extracted

w1ﬂ?Et0m €X001 wmem yombmeéxEt%@t extrapts Wrgavaghed with H0
t et rahydro yr 3. / O
B b 2 g AR MpegBion ¢
U
o PGP S, A o e 4
(E) - 2- (4- Met hoxyphenyl ) - 3-
Preparation 60: 4-[1-(5-Chlorothiazol-z-ylcarbamoyl)—2-(tetrahydropyran—4-

yl)ethyl]benzenesulfonyl chloride

H
N__-8
cl
Q 0 \r}(j
8
cI Yy,

Using similar procedures to those described in Preparation 59, 2-(4-
nitrophenyl)-3-(tetrahydropyran-4-yl)propionic acid (Preparation 46, 9.74¢,
34.9mmol) was converted into the title compound: &g (CDCl3): 1.25-1.50 (3H, m),
1.55-1.70 (2H, br), 1.80-1.85 (1H, m), 2.20-2.30 (1H, m), 3.20-3.35 (2H, m), 3.80-
4.00 (3H, m), 7.20 (1H, s), 7.65 (2H, d), 8.00 (2H, d).

Preparation 61: 5-Fluorothiazol-2-ylamine hydrochloride

s
HZN\g J/F MG

NEt; (63.4mL, 455mmol) was added to a stirred suspension of 5-
bromothiazol-2-ylamine hydrobromide (102.7g, 379mmol) in CH;Clp (1.5L). After
1h, TFAA (64.2mL, 455mmol) was added dropwise at 0°C over 15min. The mixture
was allowed to warm to 20°C over 1h, before being stirred for an additional 2h. H,O
(600mL) was added and the resulting precipitate was collected. The aqueous layer of
the filtrate was separated and extracted with CHCl3 (3 x 300mL). The combined
organic extracts were washed with brine, dried (Na;SOy), filtered and concentrated.
The collected precipitate and residual solid were combined and triturated with

EtOAc—n-CgHi4 to give N—(S-bromothiazol—Z—yl)—Z,2,2-triﬂu0roacetamide: Ou
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13 Hs (tetrahydropyran-4-yl)-N 3.521A] 345.2 [M+ H +
thi azol -2-ylacrylamde O/ OO
w@ H)0487003et r ahydr opyran-4-yl)- 14 H PCT/US2004/003968
N-thiazol -2-yl-2-(4- ~A~ + Ns 3.171A] 382.1 [ M+ H]
[1,2,4]triazol-1-ylphenyl) Ne N/ o N- acrylamde ~N
(CpQl4p) 7.35 (I‘lfé,ts),alﬂy(dﬁ dhibopyr BtnLi4(—2531‘ﬁLl-cbf$ 1.58M solution in

hefaps ot e 3 #Pfslﬁéwﬁt) Yot RO e fnred sebfipmatreabove
amgdé ((SE)Og:i%@EIﬁ%B Qﬂ%f@l%tﬂ"ﬂ‘l‘ﬁ? {’113L) ah" t7§¢@zz®xk:t6121.$h Zsdifion of

yorpbgyzenssalphbnimigle (Hebsy FZYSHMOb)ony'lthdrd@s THFNXR250mL) was

saded GHLRRH PR BREPE Ak Sk BF St Lkt v

to F30°C. M @oeny| 2)&\‘3{5 Qﬂﬂﬁb’m{l tﬂ@mlfthre wasiltered through a Celite pad.

- hyl sul
Thesgiolegted ab Cah @Swaﬁhﬁwlt@Eﬂzﬂ UpomE) and Fu (HamLN

e s LR P s
ThE Aombined 9qidolys ZayBf} \3&8 waslhddtwith Et,O (400mL), before being
acidified to pH 6.5 with 2M HCI and extracted with EtOAc (2 x 400mL). The
combined organic extracts were washed with H,O (2 x 400mL) and brine, before
being dried (MgSO,), filtered and concentrated. Column chromatography (EtOAc—
n-CsHis, 1:3 to 1:2) gave N-(5-fluorothiazol-2-y1)-2,2,2-trifluoroacetamide: Sy
(CDCls): 7.13 (1H, d). AcCl (12.6mL, 175mmol) was added dropwise to a stirred
solution of this amide (15.7g, 73mmol) in MeOH (300mL) at 0°C. The mixture was
stirred at 20°C for 30min, heated under reflux for 1h, and finally concentrated in
vacuo. The residual solid was triturated with THF to give the title compound: &g
(D20): 7.00 (1H, d).

Preparation 62: 4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl]benzoic

acid

H
HO 0 N\n‘l/j/)
0
Methyl 4-tert-butoxycarbonylmethylbenzoate (1.71g, 6.84mmol) was

alkylated with 4-iodomethyltetrahydropyran (1.86g, 8.21mmol), employing the
method described in Preparation 41, to afford methyl 4-[1-tert-butoxycarbonyl-2-
(tetrahydropyran-4-yl)ethyl]benzoate: RT* = 3.86min. A solution of this compound
(1.37g, 3.94mmol) in CH,Cl, (5mL) was treated with TFA—CH,Cl, (2:1, 15mL) at
0°C over 10min. The mixture was stirred at 20°C for 3h, before being concentrated in
vacuo. The residue was treated with PhMe and the solvents were evaporated off under

reduced pressure. This process was repeated twice to provide crude methyl 4-[1-
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NH (tetrahydropyran-4- oS | / O yl)propionamde O -50
WD 2004/ 072031 PCT/ US2004/ 003968 O

wQ2qp4omeshanesul f onyl phenyl )- 20 N PCT/US2004/003968
N-pyridin-2-y1-3-(tetrahydro- 2.861A] 389.2 [Mk H] +

oY BRSO R s ongigea
wn!h thfa?zoszylﬁhlﬁé an@ﬁlgdh@pmt@nl utlidedBB MAMPLMSL—;O futrgsh
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11s (tetrahydropyran-4-EXAMBLE IN yl| ) pr opi onani de

(E)-2-(4-Methanesulfonylphenyl)-N-thiazol-2-yl-3-thiophen-3-ylacrylamide

g
|

N
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A suspension of PS-carbodiimide (688mg, loading 1.34umol mg™, 922 umol),
(E)-2-(4-methanesulfonylphenyl)-3-thiophen-3-ylacrylic acid (Preparation 1, 139mg,
450 umol), and HOBt (84mg, 622 umol) in anhydrous DMF was stirred for 15min at
20°C. Thiazol-2-ylamine (32mg, 320umol) was added, then the mixture was stirred
for 40h at 20°C, before being filtered through Celite. The filter cake was washed with
DMF (10mL), EtOAc (20mL), and CH,Cl, (20mL). The solutions were combined,
the solvents removed under reduced pressure, and the residue dissolved in EtOAc
(50mL). The EtOAc solution was washed with saturated aqueous Nay;COs (3 x
20mL), H,0 (20mL), and brine (20mL), before being dried (Na;SO4). Filtration,
solvent evaporation, and flash chromatography (IH-EtOAc, 3:1 to 1:3) gave the title
compound: RTA = 3.43 min; m/z (BSY) =391.0 [M + H]".

The PS-carbodiimide-HOBt-mediated condensation of the appropriate
carboxylic acid with thiazol-2-ylamine, as outlined in EXAMPLE 1, was also used to
synthesise the amides listed in TABLE 6 below.

TABLE 6
| Ex | Structure | Name | RT (min) | m/z (ESH)
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0 O 2-(4-Methanesul fonyl phenyl)- 25 H s
3-(tetrahydropyran-4-yl)-N [A] 437.3 o |]
wQ 2903/0008hi adi azol -2- 2'86 [ M+ MeCN + H + 0 NedI/US2004/003968
yl propionamide O O 2-(4-Methanesul fonyl phenyl) 26 N
S N(3-methyl-[1, 2 4]thi adi azol - 3. 01[A] 410. 3 [MtH] +

5- 1 RstetrahvYdr I "NY)- ( opYran-4- %0 N
yl)p 'onamdeo _eldlﬁeglﬁﬁ dln 2-yl)-2r (4. 27 H
met hapeglul flonyl phe 4 1)_ _thlgmllp_e 3,_25[{HM + +Hb
(teet f aljy A oply pan- 4 grgphenh-Phokyl dé| ) pr(ppl onani | 0 H
2-Jsd-¥et h&anesul fonyl phenyl ) 28 N
N-pr azin- 2-y1-3- (It et r ahydro-— 287 Al 3903 M—H+
o~ 0 Rpyran-4-yl ) propi onanmi de 0 -51{WD 200 072031
PCT/ 04/.003968 | (9-Rrf=d-2Mpeiianesul flonyl pheny) - H.
N-(5; $,az 0| -idihye}ulBayliBeBONA] 4@99[11 [M g Hp 29
N'oQ, / dr opyiiznl-Lyl@rangdeTN_ yl|) pr opi opami de 0
O/fwg( - Vet hanesul flonyl phenyl ) - H
%\4 e lIIyILIII dLUI-Z-yJTA}-S- 3 lbfﬁ\] 09. 1T | H + 30
(tet r(/z; dr opyr an- 4
H (E)-2-(4-Methanesulfonyl- . 392.0
Nyl phenyl)-3,N-bisthiazol-2- 3.13W [+ H]
9, ,\L/) ylacrylamide
P\
(E)-2-(4-Methanesulfonyl- 405.1
phenyl)-3-(5-methylthiophen- 3.56M] [M;H]ar
2-y1)-N-thiazol-2-ylacrylamide
(E)-3-(5-Chlorothiophen-2-
y1)-2-(4-methanesulfonyl- 3 634 466.1 .
phenyl)-N-thiazol-2- ) [M+ MeCN + H]
ylacrylamide
(E)-2-(4-Methanesulfonyl-
phenyl)-3-thiazol-5-y1-N- 3.124 'ffﬂgffﬂr
thiazol-2-ylacrylamide
//
e | Rt |
-thiazol-2-yl-3-thiophen-2-~ . + T
Q ) \h}rj ylpropionamide [M+MeCN + H]
/S\\
0
2-(4-Cyclopropanesulfonyl-
H -4
phenyl)-3-(tetrahydropyran-4 [A] e
o N\f\s/) y1)-N-thiazol-2-yl- 3.19 4212 [M +H]
s ¢ N propionamide
vV o
2-(4-Cyclopropanesulfonyl-
i henyl)-N-(5-fluorothiazol-2- (8] +
N L : 439.0 [M+H
10 o \W}F y1)-3-(tetrahydropyran-4-yl)- 1.50 L 1
v/‘\s\\ e N propionamide
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0~ 0 Ns yl)propionamde 0 O
2- (4- Cycl opropanesul fonyl - H phenyl)-N(3-nethyl 31 N
W@ 2003/022041 t hi adi azol -5-yl)-3- 3.19[A] 436. 3 [ MICT{JS2000603968
0O N (tetrahydropyran 4 SO yl)prop| onanmide O

:2- (4=Cyciopr Updll(:‘SLI fonyt=—H phenyl ) - N pyr azi p- Z- yI - 3-
[1A] + 32 11 (tet]\aﬁ)ﬁgm]pe&/az Qi‘)2§ )6 416.3| [M + H|
Syh2-(2-
oS | T Hyl ) propi lﬁ?ﬁnyl enyl)-3- 3 90Al 454.2
12 (4' N n%SL eﬁ’dﬂy opyran—4 ’& ' M +MeCN +HJ"
phed 3- hnyQ@%ﬁéﬁﬁd ﬁ~ 33 Ns y
32’6‘3A] 4221[M+|--|]+‘ -N-[1,2,4]thi adiazol b- 0 0 NJ
Syl propi onamide G0 (Ej 2-(4- Lyci opropane- 34 NS
sul fpnyl phenyl) - 3- ([t et dro 4(A] 460.2 + o0 ~ |
12P P! - Nthi 32‘5 dr B?% -+ H 56790 N $30 4+ 017"
y e“/ -(4- ) - 35 Ns
pg I trot/hi azoI 2 336[A] 481.3 + Y /r N,
‘y'l ally'd| opyt-af= 4= len' MeCN— 'J 6% %o ©
y am de O [A RTen'pI0| Met hod A.| [B] RT
1€ t hod B. X g’é‘};‘yl?g [a] s [+ HT
( t h| e Zrz"‘o a%‘yc?;’ yjeﬁv met hanasul f pryrpHedy
I (rtf llacry -52 WD| 2004/ 072031
BCTPUSS004/ nn'zqag
o
| (E)-3-(Tetrahydropyran-4-yl)-
H N-thiazol-2-yl-2-(4- [A] +
14 N\“/\s/7 [1,2,4]triazol-1-ylphenyl)- 3.17 382.1[M+ H]
NN o N acrylamide
\=N
S
| (E)-3-(Tetrahydrothiopyran-4-
H yl)-N-thiazol-2-yl-2-(4- [A] +
15 N % | [1.24]triazol-1-ylpheny)- 343 398.1[M+H]
NN 0O N acrylamide
\=N
| (E)-3-(Tetrahydropyran-4-yl)-
H N—thiazol-2—yl-2-(4- [A] +
16 " % | [1,23]1riazol-1-ylphenyl)- 3.17 382.0[M+ H]
/N °c N acrylamide
=N
y 3~(Tetrahydropyran-4-y1)-N-
N__s thiazol-2-yl-2-(4- [A] +
17 g r‘ll / trifluoromethylsulfanyl- 3.83 4172 [M+H]
F<_-S phenyl)propionamide
P
F
? 2-(4-Methylsulfanylmethyl-
phenyl)-3-(tetrahydropyran-4- [A] +
18 R s 91)-N-thiazol-2- 3.47 377.1 [M +H]
_s o Nt ylpropionamide
0
2-(4-Methanesulfonylphenyl)-
H N-(1H-pyrazol-3-y1)-3- [A] "
19 . N\EN;NH (tctiahydropycami- 2.90 378.1 [M+H]
/‘\s\\ 0 = yDpropionamide
o]
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S| cl

0 I

\ 0 N Nom/

/ SO A sol ution of

(E) - 2- (4- met hanesul f onyl phenyl ) - 3-t hi ophen-2-yl acrylic

w@eood/0720Br epar ati on 2, 309ny,

1. Omol ),

HATU (BABI#2004/003968

2.1 mmol ), 5-chlorothiazol-2- ylam ne hydrochl oride
(258my, 1. 5mol), and DIPEA (0.71nl, 4. Omol) in
nhyaroys DVF (5nl) was heated under m'crovvave
' ' IO”V‘“hS\E-z{-ﬂAEtﬁm 1689Ghenfipr | 2m n. Th
vve,*.?e evapb [T Sfl p eny? edyged pre3 S457+ w1
der Wﬁ?{dbbd ea bet ween (
anc? 1 1(60n) . organi c| | ayer was
patated and washed with IMHO (60ni), H2O|(60nl),
aqueous| Na2C3 (2 x 60nmL),| H20O (60nL), and

5 m_) , bef of 2(4detivgesdifingighenyINa2 SO4) .

21 i | tralion,f sol vent Vevapdrdtl-dn, and fj @ash | 390,y ar
¢hpo go | H @iedydioryanid- t o 2: 3) "gave tlhe T e
¢o mz; : Frr?&% . [PARrRionsRide (ES) = 466.1 [ Mb MECN +
]+ Thp m crowaver nedi at ed condensatiion of the
appropry ate carboxylic acid with thilazol -2-yl am nes,
outli i n EXAVPLEV-865-Divabothibzei2-ghpl joyed t o pr epar e

22 {he el | isst ed) @rchagsuonythedydk: | TARBLE 7 2+
St udt oF e INafre) RTA (AR (E) -|NE (5- chl or Y
N st hy Pt hi azol - ROpioposmide. 3 93 440.1 Ycl

nesulfonylphenyl)-3- [M+ MCN+#+ H o+ 14 0 N
amide 0 0 H
'd%d}ﬁalzlédf}t%wlgm%ﬂw -1 {38 NVS cl
TR el fon Bplpgy U Ivi l\/t;zgl}tm H| 475407 Pt
a}éﬁ%‘w yravide ' So S|H Foha P
B)% i |aPBIoPIBNRde . 466. 1 |39 N YS|cl
7(/?%t_ha_ngguLfn ylphenyl)- 3 77 [IMt MeCN +{H* QI
b3- ophen- 3-yl gcr Iam'_de/SO
N-Benzothiazol-2-yl-2-(4-
H methanesulfonylphenyl)-3-
24 . NTS (tetrahydropyran-4- 3.444 4453 [M+H]
Py 0 N\@ yl)propionamide
o]
O
2-(4-Methanesulfonylphenyl)-
H 3~(tetrahydropyran-4-yl)-N- Al 4373
25 (A1
0 NTS,> [1,3,4]thiadiazol-2- 286 [M+MeCN +HJ*
/“s‘\ 0  N-y ylpropionamide
o}
O
2-(A-Methanesulfonylphenyl)-
H N-(3-methyl-[1,2,4]thiadiazol-
26 . NTS‘N 5-y1)-3-(tetrahydropyran-d- 3.014 410.3 (M +H]
/“s\\ o N\( yDpropionamide
N-(5-Fluoropyridin-2-yl)-2-(4-
H methanesulfonylphenyl)-3- +
27 NS (tetrahydropyran-4- 3,194 407.2 [M +H]
/“5\‘ 0 N A\ | yDpropionamide
(o}
H 2-(4-Methanesulfonylphenyl)-
28 Ny N-pyrazin-2-yl-3-(tetrahydro- | 2.87' 390.3 [M+H]*
0\\s o N' \/] pyran-4-yl)propionamide
PN
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-53 WD 2004/ 072031 PCT/ US2004/ 003968 N H
(E)-N-(5-Chl orothiazol -2-yl)- 461.2 40 1J1yJYS
wQ2qp4/omeshanesul f onyl phenyl) 3.27 [ Mt MeCN + PHUBO4/003968

O, 11oo0 0/ ci '"sO 3-pyridin-3-ylacrylanide S H
L (5- Chlorothiazol—2-y1) 2(4 468;‘111—Nk“WS‘C'1——
met he sulfonylphenl -3- 3. MBCN + H# O p
thio r2-yl propl AN ﬁl‘x{lﬁl yQrc 4- met hyl t hi azol -
20 P-yl L2: 4@ euﬁ_j}"’ e uI f ayPBheny#09-134 + H"
3. §6 § Hl |4y opioﬁi rC| (tetrahydropyran- 4-
Mﬁb propi ongm'de 0 NHS H
By N{5—Chl-orethiazol=2=y)—46 3 NST
P yl ). 3. ~0N
| R}gfﬂ}‘{‘ o %ﬁ@ W Q, EXAVPLE 44
Vioka Ot hi 42015~ 2- y| $093L 4 Bh
propio -(fe Br @ 7N A syspensi on
Heny ) 3-furan-2-yljacrylic|acid
3094 Omot)—and gxal'yl” chioride

| 2)(4-EBBY Efatg S folft2 Cl
ainydyl)ov-@met- of an
t il pgtsgtiaablise)-3aas S

hydr ous

2 (100M) was

DMF

t319Ved a#3e0e tBY

N elntesahwdropyranrdenoved Under reduced

DY yre. CH2CL (|5xOmtopiopgaddeadded to |t he residue, then

evaporat-ed—oH—under—reduged

- (4- bronophenyl ) - 3-

Z:h(;t%rpﬁlwrpntepagzulﬁl)gﬁr own solid| A
cRhgnyORY-Bitdzde-Y134 3y, 3,061 1make.3 i+ HI
(tejyaty drgpnd ?&to a sol ution of

yl)propionamide

o
2-(4-Cyclopropanesulfonyl-
i henyl)-3-(tetrahydropyran-4- A +
N pheny YCIopyT (A 422.1 [M+H
33 o (N | y)-N-{1,2,4]thiadiazol-5- 3.20 [M+H]
s? 0 N ylpropionamide
Vo
o}
(E)-2-(4-Cyclopropane-
| sulfonylphenyl)-3-(tetrahydro- [A] 460.2
N
34 o \f\s/) pyran-4-yl)-N-thiazol-2- 314 [M+MeCN + H]"
‘s o N ylacrylamide
Vo
2-(4-Methanesulfonyl-
H phenyl)-N-(5-nitrothiazol-2- [A] 481.3
35 NT\S)—-NQ yi)-3-(tetrahydropyran-4- 3.36 [M +MeCN + H]*
Q o N7 o

yl)propionamide

S
N
‘o

[A] RT employing Method A. [B] RT employing Method B.

EXAMPLE 36
(E)-N-(5-Chlorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-thiophen-2-

ylacrylamide
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yl am ne hydrochloride (171ng, |.Omol) and NEt3
(0.56nmL, 4.0mvol) in anhydrous THE (InL). The
weemper®son was stirred for 16h at 20C, then tPEI/US2004/003968
solvents were renoved under reduced pressure. The
resi due was partitioned between CH2C12 (I OrL) and
saturated aqueous NaHCOB-5nml). The organic | ayer was
washed with -54 WO 200%£8 2031 PCT/ US2004/ 003968 H20
(5m) and brine (5nl), f &r el beg ng concentrated. The
resulting solid was qr¢crj AL)&rd?'froml\/la*()—lto
furnish the title copsiorid: RTA= 4.39nin; mz (ES)
410.9 [ M+ Hl + Several ®ther enani des were prepared via

e RS PR D205 i i

(Pfépardfiesn e, 3G%E@QLO}Q&OQIHAWKBGSQB|m§n2 TABLCEE) 8- difhd)tbthJéEABIZE
8ExStructure Nanme RT. A mn rn/z (ES

yl:kvqg)ne 2yduockiopde pHSHA, )1 Smmalg,gng DIPEA (02.7 ImL, '1 Ommol) in

s ?l}h Nt iHh °C
ac r yﬁ IEWV%%& lﬁg 3- A%r (%?T\% ph en ydl):mog‘(?\%th stlmngNat 3
fobhﬁﬁii)t'fhe&bh}en%-vyérk eﬁaﬁomtaheﬂ" under4dtdutsd peeskiire, thish theBr

S S e S SR TIRERRY 05 S

or%@& g%%ﬂhsg&g%ateq mdﬁsﬁz(%?ﬁ?g%m g@\ﬁ%ﬁ) 3129“ (§OmL) saturated

aqBeouls N €Ok §2ricd®ndr), B0 4&nhl), and brine (60mL) before belng dned
(N( E) - N Benzot hi azol - 2
2

oRUgHom. SOIVERt Y ratzém&nqﬁ %1 ‘%‘WQ@E’W’B}%{% s HiRpopf1

to 2:3) gave the title compound: RTA = 3.77min; m/z (BES") = 466.1
[M+MeCN + HJ".

The microwave-mediated condensation of the appropriate carboxylic acid with

thiazol-2-ylamines, outlined in EXAMPLE 36, was also employed to prepare the
amides listed in TABLE 7 below.

TABLE 7

Ex | Structure Name RT? (min) | m/z (ESH)
(E)-N-(5-Chloro-4-

37 methylthiazol-2-yl)-2-(4~ 303 480.1
methanesulfonylphenyl)-3- ) [M+MeCN +HJ"
thiophen-2-ylacrylamide
(E)-N-(5-Chlorotbiazol-2-yl)- 450 1

38 3-furan-2-yl-2-(4-methane- 3.78 T +HT

¢ sulfonylphenyl)acrylamide [M+MeCN + H]
)
Q!
l u (E)-N-(5-Chlorothiazol-2-yl)- 466.1
39 N8 2~(4-methanesulfonylphenyl)- | 3.77 ; -
Q o T Vad 3-thiophen-3-ylacrylamide [+ MeCN + H]
S
P\
o]
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Br 50 N (E)-2-(4-Bronophenyl)-N H 403.0 S
(4,5-dinethylthiazol-2-yl)-3- 4.32 ]+ N/}-
wo eooa7B3y| acrylamide [M HI Y1 OO0 Br S H PCT/US2004/003968
(E)-2-(4-Bronmophenyl)-N-(5- 470.9 51 NS
onot hi azol -2-yl)-3- 4.55 [M+ H + YBL

t|hi opHe 2y|acry|hmde Br/ oSl 1 H
E) - : Brom)phen - NS
40tghi azgl - B-y#-3-thip %he,]\g_ r l;gz 3,0 N | 461.2 N
yl @cr mIdey %cns T US2004) BOSYEEN + H
3 (% ( £~ BNofropheny ) N s
1, ?41th|ad1azol -yl - 3 394U\/I+ 1i
tthi op -2-ylacrylam de Br | / ON—N
Brormphen%bmséﬂm;o@z.y 2 BANS
. .75 I MeCN + HT*
afhfioﬂlen-Brylp@pNnarﬁde [M+Me
yl) N-(5 426 9 55 Hs
A9 [ NA ol
= O' ‘:l' =0 L—IVI l II]_r TI ru
am(szlem&b-ume@ylmlaz@ /i
| {-1)-2827.0 56 H s 4801
hinelizobsulboaylBhed)-3-Mr |66 [M+MeCN + H]'
(tetrahydropyran-4-
yDpropionamide
78
N P .
1 u (£)-N-(5-Chlorothiazol-2-y1)- 4671
43 NS 2-(4-methanesulfonylphenyl)- | 3.55 : +
Q\S 0 \,}r\/)‘ ¢ 3-thiazol-5-ylacrylamide [M+ MeCN + H]
P \\o
EXAMPLE 44

(E)-2-(4-Bromophenyl)-N-(5-chlorothiazol-2-yl)-3-furan-2-ylacrylamide

A suspension of (E)-2-(4-bromophenyl)-3-furan-2-ylacrylic acid
(Preparation 9, 4.10g, 14.0mmol) and oxalyl chloride (2.5mL, 28.0mmol) in
anhydrous CH,Cl, (100mL) was treated with a catalytic amount of anhydrous DMF
(25uL). The resulting solution was stirred at' 20°C for 4h, then the solvents were
removed under reduced pressure. CH,Cl, (50mL) was added to the residue, then the
solvents were evaporated off under reduced pressure to give 2-(4-bromophenyl)-3-
furan-2-ylacryloyl chloride as a brown solid. A solution of this acid chloride (343mg,
1.1mmol) in anhydrous THF (1mL) was added to a solution of 5-chlorothiazol-2-
ylamine hydrochloride (171mg, 1.0mmol) and NEt; (0.56mL, 4.0mmol) in anhydrous
THF (ImL). The suspension was stirred for 16h at 20°C, then the solvents were
removed under reduced pressure. The residue was partitioned between CH,Cl,

(10mL) and saturated aqueous NaHCOj3 (Sml.). The organic layer was washed with
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ylacrylamde o O N) (E)-3-Furan-2-yl-2-( 341.0 57
+

4-

N s net hoxyphenyl)-N-(5- 4.06 [Mt H+ Nt~ Y
woreiohprxoBi azol - 2-yl )acrylamde o / ON [/ s H PCT/US2004/003968
(E) - N-(5-Chl orot hiazol -2-yl)- 392.1 58 Ns
H%? (glglrlz Lhd (;\KIYA%) ﬁef\f]f)@ I:%%;éeﬁncé"ntpa%ec{ '\fhe'}llsg'ultiﬂg Solid was
re(C@stalhs(eE anmMﬂOH try foirnigh fHe)title4ABpduh® RI* = 4.39min; m/z (ESH) =
4§)éfzgf1i£/-{ﬁ“0phenyl) 3-thiophen- 4.03 [M+ H+ O [/ o NBr

-ylFacryfamde cl~y N O/ s H (E)-2-(4-N ophenyl)-N
358.1 60 I N thiazol-2-yl-3-thiophen-2- 3.74 [M H +

O +1 / ONylacrylamde N 11 0 / s | H

(SB)’GIN- gtBerBmempdesiveezoprepangt ia the OoddeBdatiinef the appropriate acid

2 o B A Rt A B N 4 i Bhaea MR E . 18

( E) - 2- (4- Oﬁamg@énﬁmaké Hded ﬁBﬁAi;leﬁéibéiow TABLE 8

thiazol-2-vl thiophen-2- 3 61 [ M+ H +
Ex | Structure Name RT* (min) | m/z (ES)
J (o]
F (E)-2~(4-Bromophenyl)-3- 369.9
45 | i N furan-2-yl-N-pyrimidin-4- 4.01 M+ HT
\Il/\ ylacrylamide L ]
By 0 NN
(£)-2-(4-Bromophenyl)-N-(5- 454.9
46 bromothiazol-2-yl)-3-furan-2- | 4.41 M+ HT*
ylacrylamide [ ]
(£)-2-(4-Bromophenyl)-3- 3770
47 furan-2-yl-N-thiazol-2- 4.09 M+ HT*
ylacrylamide [ ]
(E)-2-(4-Bromophenyl)-3- 38
48 furan-2-yl-N-(5-methylthiazol- | 4.20 ]W9 _"_OH +
2-ylacrylamide L 1
(E)-N-Benzothiazol-2-y1-2-(4-
49 bromophenyl)-3-furan-2- 4.44 2270
ylacrylamide L ]
(E)-2-(4-Bromophenyl)-N- 403
50 (4,5-dimethylthiazol-2-y1)-3- | 4.32 0
furan-2-ylacrylamide [M+ H]
(E)-2~(4-Bromophenyl)-N-(5-
51 bromothiazol-2-yl)-3- 4.55 4]‘7;) -.1—9 +
thiophen-2-ylacrylamide [ H]
(E)-2-(4-Bromophenyl)-N-
52 thiazol-2-yl-3-thiophen-2- 4.15 393.0 +
ylacrylamide [M+ H]
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0O N ylacrylam de N -56 WO 2004/ 072031

PCT/ US2004/ 003968 (E)-N-(5-Chl orothiazol -2-yl) 372.0
W®20080%202t (4- cyanophenyl )-3- 3.96 [M+ H + O ~EIT/US2004/003968
t hi ophen-2-ylacrylanmide NN S
(BE—N-{5-Chtorothi :14U| =2-y1)=366.0
2- (44cYanophenYl) - 3- 4.2 H] + YI ~Cl
phenyil agr yl,am de = %’%41\[ 3.94 3939
532 ) f on hﬂ)? [M+H]
fou a‘c%lannde _ _
- (&, hyalr opyr an- 4 ) N-th| azol - 2-y| propi onpm de O
H— NYS—O0,—FON—0 r:uu (80nmg, 4P0, unol ) | and HCBt
(156 420, unol ) were Ski.rred solb
542 (4- neqhanesul fon) 2%9 %4)@%})(et$ah/d,eopyra 5‘;}; )pr
dpi », rep@ﬁ@ éncznyl-,{&ﬂylanﬂ&OrTg, 320, uno
anh (6 . After 15mn, the solutlan vvas
tireat eg—wth—thiazor - 2-ylam ne (38ny, | 380, unol ). The
mi xt was sti rrqu)Qt_@%%og%yl)’Lﬁ}qs bef ore bei
sscloncent rjat @d under |rggYGRELPYBISUre. Thes resi %Hg}ﬁxas
part H\p en tidfB&lylandtngdt ur al ed aqueous
Nag @7 The gani¢ |ayer was washed|with 1M HCO and
’—df—'rcd ’ygﬁuq) ll—i Ifration and sol vent B evapo:ﬂati on )
yieldd,tetltecgmum;z_ = 3.16 mn; S) =
. ineth-&ﬁhdﬂdgz’g:i%m-e) eeplifie éjfé_{g{ { he
Rlabrybhideas al so used to prepare
s (TABLE 9). TABLE|9 Ex Stnucture
) S 66 H
3 2ml-32-8. 91 [A] 313.0
Zr%?jddﬁxsh)hﬂnﬁ) M- 0 N | 4.06 -?;II}II{YT
methylthiazol- -2-yDacrylamide
(E)-N-(5-Chlorothiazol-2-y1)- 392.1
58 cl 2-(4-nitrophenyl)-3-thiophen- 4,03 (M +H]+
2-ylacrylamide
(E)-N-(5-Bromothiazol-2-yl)- 438.0
59 Br 2-(4-nitropheny1)—3-thiophen— 4.03 M +H]+
2-ylacrylamide
(E)-2-(4-Nitrophenyl)-N- 358.1
60 thiazol-2-yl-3-thiophen-2- 3.74 [M+H]'
ylacrylamide
(E)-N-(5 -Bromothiazol-2-y1)- 510.1
61 B 2-(4-methanesulfonylphenyl)- | 3.80 [M+MeCN +HJ*
" | 3-thiophen-2-ylacrylamide
(E)-2-(4-Cyanophenyl)-N- 338.1
62 thiazol-2-yl-3-thiophen-2- 3.61 [M+H]*

ylacrylamide
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-57 WD 2004/ 072031 PCT/ US2004/ 003968
(E)-2-Phenyl -N 314.1 N s [1,3,4]thiadi azol -2-y1- 3-
wW@200427%030 N N t hi ophen-2-yl acryl am de [ M+ H] +PCDUSB04/003968

s 67 /

N (E)-2-(4-Methanesul fonyl ol Ys
phenyl ) -3-(tetrahydropyran-4- 3.181A] 393.2 + 1 ON
DB lazol-Z-yTacrylamide [ 0 O
E) - - Chl or ot hi azg| » 2- e NERS
- (4- net anpsuyony@%m]_\ééy gﬁgﬂéﬁ]&%)g 230960 cl | 3720 |
( P . Al
rg@r—an-@ﬁ%@ 2-achBmfidd MeCN + H +| AFA
(E)- N-(5-Bronot hi azoIJZ-yI)- 7O N s
HH-enrytphenyt)——3-55tA 54T o)y F-Br
ran{4-yl)- [M+ MCCN + H+ S, ¢ O N
E) - 2- (B-FEtThdomslizrrkorlyl 1 71 N s | 366.0
drRdt-pyeeephqued-3450. 1 | 8253 o 1jm)HT'
7 Gpenglaqrylamiday \BCN + H + ' §
(E)-N-(5-Chl orothiazoll-2-yl)-1{72 N s
2- (4- met hanesul Tonyl phenyl )- [A] 484.0 / o O N ci

3-(tetrahydrothi opyran-4-yl)-

EXAMPLE 65

3.91 [M- MeCN + H +

2-(4—Methanesulfonylphenyl)—3-(tetrahydropyran—4-yl)-N-thiazol-2-y1propionamide

O

0,

W

/S\\
o]

H
N._-S
Y

EDCI (80mg, 420mol) and HOBt (56mg, 420mol) were added to a stirred

solution of 2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid
(Preparation 41, 100mg, 320umol) in anhydrous DMF (6mL). After 15min, the

solution was treated with thiazol-2-ylamine (38mg, 380umol). The mixture was

stirred at 20°C for 16h, before being concentrated under reduced pressure. The

residue was partitioned between CH,Cl, and saturated aqueous Na;COs. The organic
layer was washed with 1M HCI and dried (MgSOy). Filtration and solvent
evaporation yielded the title compound: RTA = 3.16 min; m/z (BS") = 436.2

[M+ MeCN + H]".

The procedure exemplified by the preparation of EXAMPLE 65 was also

used to prepare several other amides (TABLE 9).

TABLE 9
Ex | Structure Name RT (min) | m/z (ES")
J S
| 0w (E)-2-Phenyl-N-thiazol-2-y%-3- | 5 .1 313.0
N thiophen-2-ylacrylamide . [M+H]

-57.




/| acrylam de 0 s (E)-N-(5-Chloro-4-nethyl -
t hi azol
W@20d4/H7263phenYl) - 3- (t et r ahydr o-

-2-yl)-2-(4-nmethane- [A] 498.2

t hi opyran-4-yl)acrylam de 0 s

Y, ci

73 Ns

sul fon 0%

3.95 [ M+ McCN RCHAJ$2008003968

(E-2-(4-Met hanesul fi nyI - 74 NS
phe /s) 3-(tetrahydro- [A] 393.1 tllip an-4-
M | ;,2- 3.35 s| {Dadhgbbii de 0 N 3141
£) i |,34j qhzzol 2-y1?5 N s| 3.77% [M-.FH]‘L
ﬂ’%ﬂ)z- agylamide Al 468.2 0 a
]nh \I|\- [I\/H- MeC +H]+ S
2004/ 072031 PCT/ US2004/ 003968 O
Zny b-XLt g{etﬁ:ﬂlesuﬂ"(ﬁlyN S )
yihEnyB:3-(tohhhydréRrad-4- 3. Dk 0 [VB9P-2ci,
VL) N-tHidbl-2NMBCIamidel] 4 pr opi dridride 0
| sul fanyl - 77 H
, uw- ap—4—J A 30312 | Ny
é 0o",l9 0 U
f¥1@ i Fé‘%ré-yl)-Z 78 1 NYs
n ey 3 53041 468.2
34(te ér TR [M+ MeCN + HJ'
acrylamide
0
(£)-N-(5-Bromothiazol-2-yl)-
70 | i s 2-(4-methanesulfonylphenyl)— 3 550A 514.1
0 Al B 3-(tetrahydropyran-4-yl)- ) [M+ MeCN + H]
%, 6 N acrylamide
S
‘| (E)-2-(4-Methanesulfonyl-
7 | H\( s phenyl)-3-(tetrahydrothio- 3 53041 450.1
o 1 pyran-4-yl)-N-thiazol-2-yl- : M+ MeCN +H]
/‘\s\\ o N\/) acrylamide [ ) Hl
s
(E)-N-(5-Chlorothiazol-2-y1)-
72 I HYS 2-(4-methanesulfonylphenyl)- 3.91MA 484.0
1 ¢l | 3-(tetrahydrothiopyran-4-yl)- : M+ MeCN + HJ*
% N\/)— acrylamide [ ) &
0
S
(E)-N—(S-Clﬂoro-dr-methyl-
73 Il H S thiazol-2-yl)-2-(4-methane- 3 951A] 498.2
o I \r‘|}/ )—¢ct | sulfonylphenyl)-3-(tetrahydro- | " [M+MeCN + HJ*
8 thiopyran-4-yl)acrylamide
S
(E)—2-(4-Methanesulﬁny1—
"4 | u s phenyl)-3-(tetrahydro- 3.351A] 393.1
I \fj thiopyran-4-yl)-N-thiazol-2- 33 [M+H]
s N ylacrylamide
0
I (E)-N-(5-Chlorothiazol-2-yl)-
75 ',:}\rs . ggl-;rnzthgetslﬁlfmylphenyl) 371141 468.2
1 i etrahydrothiopyran-4-y) : M+ MeCN + HJ*
\ﬁ N‘/)— acrylamide [ SN+ H]
0
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NJ yl sul fanyl ) phenyl]-N-thiazol- [ M H +
2-yl propionamde O Hs 2-(3-Methylsul fanyl phenyl)-3

wq Dogpe0sahydr opyran-4-yl)-N 3. 521A] 363.2 OPQI/US2004/003968
t hi azol - 2-yl propionamde [M H+ s H

2(4—Methylsulfanyl -3-nitro 80 N s,

phenyP) -B- (tetrahydropyran-4- 3.42 408.1 0 11~
yl) - N zol - 2-yl - T%Ckﬂwhlhﬂom-ylwm dpi onam de H
76 E) - 2- opheny ctipngyylfopptghenyl)-3- 3.571A] 4703
(1eQr pyl apr%- gf ?fa&fp@} 360./0° 'O 0 |NMy+ MeCN +H]*
t hi-azol - 2- yl acryl ani é’loflT\ﬂ“ H+ 0 H
(E—N—~5-Cht-erethigzol- vl\- R? Hs
2t (4-ni fr gphenyl ) - 2([1%: 4.
ylsul i
77( tetr ahy ygan 4- a ydr ané N- -[I[E]- ad EXJ'?m de
[ v+ 244 wsst |20
pherdxf (tot r»atf? rpmpy)ﬁaafndA B e1rn] 3610 o
Y- N thiazol - 7v| crylamde [M+r H+ |s
(E) N- ( | or ot hi azol - 2- yl)- 84 H
2-(4-nme suI fanyl plredihyiropyra 5-§~ 395.0 Ys ci
78 (t etrah %rs 1 [4-Gtratifdropyrsn-ANI Y1) acréi @4+
-(59 41h73081 PETayHaR0A]- 03068 [M+H]
-|[FI'ugfo- 4- net hyl sul 2-almppiokdmide
ph )-3-(tetrahydropyran-4- 3 52[x1/381.2 R H 85 +
(o}
H 2-(3-Methylsulfanylphenyl)-3-
N ylsulfanylphenyl)-3
» X (teftahydropyran-d-yl)}-N. | 35000 | 3632
°© N thiazol-2-ylpropionamide [M+H]
i
H 2-(4-Methylsu1fanyl-3-nitro-
80 N 8. phenyl)-3-(tetrahydropyran-4- 408.1
s o r\} / yl)-]\(—thiazol-Z—yl- 3424 [M+ =]
. propionamide
o
81 I u . §E)-2 h(4cirN1tropheny1) -3- 3600
tetrahydropyran-4-yl)-N- 1.518 .
ol 0 \rs}r\/) thiazol-2- ylacrylanndzz [M+H]*
1]
o
) gE?;N -(5-Chlorothiazol-2-yl)-
82 N _s -nitrophenyl)-3- 394.0
or L T Yo | Cetrabydiopyran-d-yiy VAR gy
6’}‘ acrylamide
83 1w (£)-2-(4-Methylsulfany]-
N _s phenyl)-3-(tetrahydropyran-4- 1.61] 361.0 N
<~ X \h||r J yD-N-thiazol-2-ylacrylamide [M+H]
gE()4N (5-Chlorothiazol-2-yl)-
84 I H -methylsulfanylphenyl) 3- [B] 395.0
S (tetrahydropyran-4- 1.86 -
s Y\/)— “ yDacrylamide M+ H]
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Y s yl)-Nthiazol

2- (4-Cycl opropanesul fonyl - H
W@ b@apr3N- (5-f ormyl t hi azol - 2- 1A1 490.

-2- [M+ H+ O N vyl propionamde F

2 86 " BCT/US2004/003968

3-tetrah dro an-4- 3.22 [Mk MCN + H+ oYY)- (Y
Byt “—yH)ypropromamde O
(E)- - Chl or ot hi 2] g5y LhethPduitchys
3- (4-Tycy opr opanesybidi)-3-(thaBUopyrarB 7 gsﬁ“ 3812
85 phen By ahy dyppyhiaorsd- [ Mr H + 77yl )achaHﬂ de
g Qg - 290( 4N€§cl opyppaiaemid@8 N s
ul f phenyl ) - 3- (1 etrahydro- 2. 891A] | Y 403
pyran- U Nt hi azol - S 1!0 O| N~ yl actyl am de
a - Brono- 4 Pr(%qulpaﬁ)é%ﬂu %p1eny| ) - 31 4,339 A
86516 2 + 9Nsso YRR HX Gytansa2§l ) - N, I Meon -+ ay
Ne 0o INTH 1m 2 | onam e o Br
2- (A=Et hanesul fonyl np(f O N S
) tthyt={ 1, 2, 4] thiradiazol - 3.27 [A] 424.1jo0 Y 'N
5 t et r ahydr opmaa=chiordtthzold-)- © o Non{(
yll ) proplofang de sy 2Q4-2yclofrofenbbylfisyl f amybmheny K372 91 N
87N zr(pl_ce- pBehP)-A tetzhli@iropyran-4- | [+ H]
yl)acrylamide
(o}
(E)-2-(4-Cyclopropane-
oo sulfinylphenyl)-3-(tetrahydro- | ,, ggra 4033
88 (S P pyran-4-yl)-N-thiazol-2- ' [M +H]
A\s o N ylacrylamide
3
(o]
2-(3-Bromo-4- 62
H methanesulfonylphenyl)-3- [A] 516. .
89 "~ (tetrahydropyran-4-yl)-N- 3.39 [M+MeCN + H]
o\\s o N7 thiazol-2-ylpropionamide
g \b Br
2-(4-Ethanesulfonylphenyl)-
H N-(3-methyl-[1,2,4]thiadiazol- 3.9714] 4241 .
20 NS 5-yI)-3-(tetrahydropyran-4- ’ [M+H]
0, \b}r /N J . .
\/“s\\ 0 ~< yl)propionamide
o
2-(4-Ethylsulfamoylphenyl)- A
H N-pyrimidin-4-yl-3- [A] 19.1
91 o Nﬁ (tetrahydropyran-4- 312 [M+H]"
o~ 0 N&MN | yhpropionamide
H O
2-(4-Ethylsulfamoylphenyl)-
H N-pyrazin-2-yl-3- A 419.2 .
92 o Nm/%N (tetrahydropyran-4- 311 [M+H]
) I yl)propionamide

[A] RT employing Method A. [B] RT employing Method B.

EXAMPLE 93

(2R)-3-(Tetrahydropyran-4-yl)-2-(4-methanesulfonylphenyl)-N-thiazol-2-

ylpropionamide
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(tetrahydropyran-4- [M H+ S i O NyN yl)propionan de

% H 2-(4-Et hyl sul fanmoyl phenyl )- 92 H N-pyrazm 2-y1- 3-
W@23pAD3U19. 2 ~N (tetrahydropyran-4- [ M+ H +POBWS20MI003968

yl)propionamde ""Ns O HJ[A] RT enploying Method A

[B] RT enploying Method B. EXAMPLE 93

(2R) - 3- (Tet rahydr opyr a y1) - 2- (4- nmet hanesul f onyl phen

yl)-N-thiazol -2 yl propilondni de -60 WO 2004/ 072031

PCT/ US2004/ 003968 O H c @GN OO Method A: To a

stirred solution of PP 3.4mol ) in CH2C12

(70nL) was added NBS mmol) at 0C. After

10mn, (2R)-2-(4- %

met hanesul f onyl phenyl ) - 3-(t et rahydropyr an-4-yl) propi on

i ¢ ddttlod A doar stirtedrsohBion 02 PBRY(3. BgOMminmolpm Eldsled(70mL)

wap e 1S ke Ol ohpicaztero G ArAe X B3y,

' y ! B 53!
SR S R R a’“ﬁé@*é%ﬁ‘?‘% &
2.80g) kemmodveigoadaied,aghen theenixtse Waestwas;l qﬁéﬂ]fm e, and then

ot R OB O S et B O ATRHOPOLRPIURE CHel
18 Bra) wél%%aéa at 002 thofiRe HOMINPM sBHEARE 209CRAR L IEf&

washed with H20 and brine, before bei ng dried
soly e 2e@wration;, theaegidue ‘anﬁparbm@dthem’@a 5% aqm citric acid

t] 99:.1 o
SRR RR P B kTR A Fef e
(ZOOhﬁm thah theldothbinet @xBami& mers&@eﬁ‘aﬁ/as@awﬂh 15190 and brine, before
t.p: [ Lwwwy, fuj -SI|ySI a.cojp/e- fl1OQdx. htm gave t he

belflg ified ¥araOuhdilt elfﬁé gudRenceiatesiin vaquas Cé%omata?g@m ic

pu@i@% (e %{E{}]egﬂ?@g nyI henﬁef Semgu? ? %tc rhI v %egy %'DN 31/9%0 (Fuji
Sﬂy\m Ehanmhl 21tdy) pichpkem dapame Sé@(M/lﬁh:;E//ﬁow Vg 5 sisepadajped

at.i onary
1100 th gave Shate compound mp 217°C; [a]p>® —51.5 (c = 1.00, CHCL).

Method B: Racemic 2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-

N-thiazol-2-ylpropionamide (EXAMPLE 65) was separated by chiral stationary
phase HPLC. Method: CHIRAL CEL OJ® (Daicel Chemical Industries, Ltd., Tokyo,
Japan), 10cm & x 25cm, MeOH (100%), 189mL/min, UV 285nm, 25°C; RT () =
21.7min; RT (R) = 25.4min. Analysis: CHIRAL CEL OJ-R® (Daicel Chemical
Industries, Ltd., Tokyo, Japan), 4.6mm & x 15cm, CH;CN-0.5M NaClO; (pH 2.0),
20:80, 0.5mL/min, UV 225nm, 25°C; RT (S) = 11.53min; RT (R) = 19.30min.

Method A of EXAMPLE 93 was utilised to obtain the compounds listed in

TABLE 10 from the appropriate heteroaromatic amine and enantiopure acid.

TABLE 10

[a]p?® mlz

E t
X | Structure Name (concn, solvent, temp) | (APCI)
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phase HPLC. Method: CHI RAL CEL QJ(r) (Daicel Chem
I ndustries, Ltd., Tokyo, Japan), 10cmo x 25cm MeOH
W@ 1@38§2031.89n1/ mi n,

(R = 25.4m n. Analysis:

W285nm 25C, RT (S) _ 21p@Rius00RT3968
CHI RAL CEL OJ-R(r) (Dai cel

cal

Chemcal Industries, Ltd., Tokyo, Japan), 4 6mmo-x
15tm 0. 5M NaC1O4 (pH 2.0), (20:80, 0.5nl/ i,
225nkg @R)%-(&@YGB’BWP??C' RT (R) =19. 30mi n|
Met hod th UPLEES@@’HXM@nYQt]Yqused tmoobtain the [439
94 conpognlistl illst hgitn Fuepath ZE‘?L' ?rom t(he 0ApSESHr 315€)| [M+H]
het e?o ®romati c ani né %jﬂ € ﬁ%tl opurle acid. TABLE 10
Ex uct ure Nane [(y% B0 ancn, solvent, tem
(APCH—61WO2044/ 072031 PCT/US20047 003968
(2R) - ( - Oycl opr opagns AHsSnemideay! [phenyl ) N-(5- -60.9
439 Y FW ugr ot hi a2Qk2a¥iehard. 94 d 15?350:097 420
CHC13, HL+ sulfonfipiRfyiy dr opyt o *
95 1] su M+H
yl ) ph ﬁ?’ 2 RetdMyceEpyhianot hj 73 cuc, 25°0) | e
2- /I’) 02- (4 met hane-| prop@banfde429 95 || YS) Ci
sul fonyl phenyl) 3 @ (¢ = 0.73, CHC13, 25C) [M+ Hl +
"S et rahydropyran-4-yl) o prolpi onam de
(2R) - < Fl uor ot hi| a2N-(5Flupfojhiagal( 4 net hane- -67. 1| 413
961 i ul flony! pheérmpr@uethane- o | /| 574 413
96( t et p afiyyr oy Tap-a- wﬂ ony g&‘n@ 32 QLIED 32, GBI 20°0)| HY +HI'
11}0. A o propi ona o v 4+ Cycl opropane rH s
sull f oyl phenyl ) - 3- | PP ﬁanzt 97 003 1j}
—{tetrahydrepyran—a-y-N—(c =093 CHC13 300 [ W
H+ s | 2,4] thi a%l?)_zz . Cgcklfpmpaneyl pr opi onam de
97 s \S‘ 21 ltfroiyg)rh;l;}ia)n?tt yl)-N- ~71.9 422 +
N etrahydro -4=Y1)-IN~ — o
O\\S\ O N7 | 11 afthiadinzol-5- (c=0.93, CHCls, 30°C) | [M+H]
© ylpropionamide
(2R)-2-(4-Cyclopropane-
H sulfonylphenyl)-N-
N~ : -52.3 416
98 \M/\N pyrazin-2-yl-3- _ o +
% : o NS (tetrahydropyran-4- (c=0.99, CHCl;, 28°C) | [M +H]
V/ 0 yDpropionamide
(2R)-N~(5-Fluoropyridin-
9 : ® guﬁ();yl(;hzle;gage ~54—'% 63, CHCls, 25°C) ?1?47 +H]*
Q\S 0 N A\ | (tetrahydropyran-4- (c=0.63, >
o yl)propionamide
(2R)-2-(4-Cyclopropane-
100 NN ;u1f°nylpl.§.“yé)‘1\g(§' —54.1 433
| uoropyridin-2-yl)-3- — o +
o\\s\ : O N (tetrahydropyran-i- (c =1.05, CHCl, 22°C) | [M +H]
Ve yl)propionamide
H (2R)-2-(4-Cyclopropane- o1
N .-S. | sulfonylphenyl)-3- ~53.7 .
101 Q 0 \‘A/J) (tetrahydropyran-4-yl)-N- | (¢ = 1.03, CHClL;, 23°C) | [M +H]
v/ S\\O thiazol-2-ylpropionamide
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(2R) - 2- (4-Cycl opropane \ )y H NyN sul fonyl phenyl)-N
.3 416 98 0, pyrazin-2-yl-3- (c = 0.99, CHCL3,

-52

WQ B0)/0f2081 H| +

S (tetrahydropyran-4 d yl) propi PCTHIB1€4/003968
(2R) - N- (5-Fl uoropyridin- H 2-yl)-2-(4-nmethane- -54.0

Y

.1 G NN FH 164
CHGL®? 22C) [ M+ iXF‘|]< 4L£1impg,ggng&]§am de|H
(2R) - 2- (4- Q/f:l opr op

ane N s sul fonyl |

phenyl )-3- -53.7

207990 sutfonytphenyt)y=3=—<c =063, CHCL3;—25¢)
[ MeH] + Ni [F.(tetrahydropyran-4 o
yl )|pr opi onaryi dg‘,'a (Zﬁiﬁféﬁéy élfI_Eﬁ)%opane- H
ul|f onyl (b ) T dor opy 3l n- 2-y1) - 3- | 436
254 1% W™ e {ﬂgjﬁ} i&ggfgg ain = 1.00cCECl, 20%) | [+ H]*

fate]
=1I. U9,

4271

CHC13, 23C)

4.Ma N L 'y
1UL 05 T O'IN (tEl

T ailydl opyran- -yl) =—NF (L.

WD 2004/ 072031 PCT/ US2004/ 003968
(2R) - 2- (4- Cycl oEroPane N S sul fonyl phenyl ) -N-(

436 Mgtbod\ of &

[Mt HH+ d 'o thiazol-2-yl propi onam de -62

3- _52.0

RyK 83 Mgalsa{sm usedqlot INERANE &1@|oom@@ﬁ&ds listed

i Sy B L

used to prepared the conpounds |isted

fromthe appropriate heteroaronati c am ne and
enantiopure acid. TABLE TABBE &l ycture Name RTA nmin

in TABLE 11

EN:./

Straeturel (ZR)-2Z-(4-

CXaPbUt ane- H SR QA PIGDkdn ¥
S, U

43

103

NNE J (tetrlahydropyra

2 1 0% N="N py

§
[ N

azi n- 2-yi=3- 3729 1 MFH[

sulfonylphenyl)-N-
pyrazin-2-yl-3- 3.29
(tetrahydropyran-4-yl)-
propionamide

N€28)-3X4-Eyclo¥utsnepr OPi onam ¢e

430.2
[M+H]

104

(2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-
pyrimidin-4-yl-3- 3.24
(tetrahydropyran-4-yl)-
propionamide

430.2
[M+HT

105

{(2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-
isoxazol-3-yl-3- 3.49
(tetrahydropyran-4-yl)-
propionamide

419.2
[M+HT

106

(2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-(1~
methyl-1H-pyrazol-3- 3.22
yD)-3-(tetrahydropyran-
4-yDpropionamide

432.2
[M+H]*

107

(2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-(5-

fluorothiazol-2-y1)-3- 3.82
(tetrahydropyran-4-yl)-

propionamide

494.1
[M +MeCN + HJ"
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0 (2R)-2-(4-Cycl obutane- H sul fonyl phenyl)-N 430. 2

104 01 N1/~ pyrimdin-4-yl-3- 3.24 [M+ H+ 0S, o NON
w@ e@apoZboydr opyran-4-yl)- ~ % propionamn de o PCT/US2004/003968

(2R) - 2- (4- Cycl obut ane- H sul f onyl phenyl )-N 105 N ~~

i soxazol -3-yl-3- 3.49 419.2 + [Mr os , 0 NO

( yran- 4-yl)) ionamde | 0 O
(2R) - 2- ( cl obut anef- (Zﬁ%@ﬁﬁawl phenyl)-N-(1 106 N
net hyl - | - pyfazel - 3- §u1éa2n° 3 45 110 Q4122 N-N
10%" -3- (¢ “f‘q‘fzi]al ry' }])1_41 I '?opi onanitet
(2R -2-% cl®obbitane- %yr Yp% ehyl )-N-(5- 494. 1

107 NNSdluorothlazoI 3 382 100 O 1 H

(t - MFI\/ECN+H]+ ~Sp
pr 0B8Ry Fat PCT/ p32004/ 003968 O
(2 f I@ﬁ@ 4192 |1082N-/ N
lo%y h n-4:yl-o=-, 35 [M+H]+
(F et | 1 o o0
(2 Aoy enyl )-N 419.2 (109 N n
Py 3. 09 [M+ |—|] ¥
(t et rahydr opyr an- 4-yl |)@R)-2-(4-Ethyl-
sulfamoylphenyl)-/N- 418.1
110 N, | pyridin-2-y1-3- 3.26 [M+H]"
_ (tetrahydropyran-4-y1)-
propionamide
(2R)-2-(4-Ethyl-
sulfamoylphenyl)-N-(1- 4211
111 \ methyl-1H-pyrazol-3- 3.12 M + HT*
,‘LN yl)-3-(tetrahydropyran-
\ 4-yDpropionamide
(2R)-2-(4-Ethyl-
sulfamoylphenyl)-N-(3-
methyl- 439.1
12 S | [L2,4]thiadiazol-5-y1)- | 220 [M+H]*
N\( 3-(tetrahydropyran-4-
yl)propionamide
(2R)-2-(4-Ethyl-
| | sulfamoylpheny?)-N-(6- 449 1
113 N 0 | methoxypyrimidin-4- 3.54 Jp—
\(\:Nr y1)-3-(tetrahydropyran- M+ H]

4-yDpropionamide

EXAMPLE 114
(E)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluoropyridin-2-yl)-3-(tetrahydropyran-
4-ylacrylamide

o
| H
L
o\
\S“ (o] N~ F
; o

TFFH (283mg, 1.07mmol) and DIPEA (373 umol, 2.14mmol) were added to a
stirred solution of (E)-2-(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-
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ol, oNN /""NS, v propionamde HOO
(2R) - 2-(4-Ethyl H sul fanoyl phenyl)-N- 418.1 110 NIt

WO 00M0720p 1 i di n- 2-y| -3- 3.26 [Mt HH+ 0 1 o nlPCT/US2004/003968
(t et rahydr opyran-4-yl) propionanide propionamide HO

vl 2%?:1{022}:?&? ( Fp%ﬁtﬁ)%,séjz g?&gg @WFM 1ydr3"112s]CI%2C12 g‘ljiin&)

AWteD 3Gnint lersattyidh R tkbted bhﬁwlseamul Aaplings Cﬂlno@mmd@i&
H o (2R 2- (14 Et hg sul famoyl p I) N-( 3-
(20gmgy 1.7 nover 30miny befqrg heing at}l’f @aﬂlsrz léhyS?lvely 26

ewla%rart%n Ia%(}] guﬂl%&uNEx %ﬁ(ﬁfh%gbéa iﬁ@éﬁﬁﬁ s fe g&mﬁound RT* =

3 S tnfre woly (F8Te md3) - Z\{-A({ﬁH]ZMQ 1 113 N o
met hoxypyrimdin-4- 3.54 M+ H+ o0

yl)-3-(tetrahydropyran- [ ] 100 Ho 4-yl) propi onam de

(5)- T E LS SYempliied e proaton o REAMPEE iy e
used 26 prepar8-sevartk cthgromoges @ABKER).acryl anide 0 H \ N
I\ OS0N/ F OTFFH (283ng, 1.07nmol) and DI PEA

(373,unol, 2.14mmvl) were added to a

TABLE 12

Ex | Structure Name RT* (min) | m/z (ES)

(E)-2-(4-Cyclopropane-
I w sulfonylphenyl)-N-(5- 478
115 NS fluorothiazol-2-y1)-3- 3.44 : .
\“/ / F (tetrahydropyran-4- [M+ MeCN + H]

V/ ‘o yDacrylamide

? 2-(3-Fluoro-4-
methanesulfonylphenyl)- 4723
N__$s N-(5-fluorothiazol-2-yl)- | 3.28 . N
R o Tj F 3~(tetrahydropyran-4- [M +MeCN + H]
/S‘b yDpropionamide

116

? (E)-N-(5-Fluorothiazol-2-

K yl)—i-@_ ! 4523
5 methanesulfonylphenyl)- | 3.24 : .

\"}r / F 3-(teh'ahydropyran_4_ [M+ MeCN + H]

- ylacrylamide

117

(£)-2-(4-Ethanesulfonyl-
I H phenyl)-N-pyrimidin-4-yl- 402.1
118 . M) | 3-(tetrahydropyran-4- 3.12 [M+H]*

* O N zN | yDacrylamide

(E)-2-(4-Ethanesulfonyl-
I H phenyl)-N-isoxazol-3-yl- 391.1

119 N N 3-(tetrahydropyran-4- 3.19 [M+HT

‘s O N-go yDacrylamide

(E)-N-(5-Fluorothiazol-2-
| yl)-2-[4~(propane-1- 439.1
120 s "| sulfonyl)phenyl]-3- 3.67 Jpp—
Q ) \[\}r\/)— F (tetrahydropyran-4- [M+ H]

% yDacrylamide
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st

irred solution of

(E)-2-(4-cycl opropanesul f onyl phenyl ) -3-(tetrahydropyra

WO 20040840300 2004/ 072031 PCT/ US2004/ 003968  yl ) BCT/YE1004/003968
acid (Preparation 23, 300ny,

0. 89mMmm

i n anh

1)

ydr ous

CH2C12 (18nmL). After 30mn, the solution was treated
portion e Wwth 2-cmn05fluoropyr|dine (200ny,
1.78mol) Jover 30mi A (E)b?e[f‘é?fépa?“e’r ng stirred further for
16h. Sol Ven HevaporéW@Bg”%%?g urlflngion by 4884 HPLC
12% ui ni sh jthe t?S'gF ?; “RTA = | 3734ni n;| My E"
(BS 9‘5 . -lr. w N ueocedure exenplifiled by the
prepadr ati on of EXAMPL E 14 was also | used to |prepare
seler al , ot her am deg TABLE 12) TABLE 12 Ex |Structure
Name RTA gin n:/z (E "N’ 1 cil opropane- H 478. 3
o2 fl uor ot oan_z_' )” AA [ M+ |MBEN +
4—|]+ 0 eyt apydr apy: __etr v )écrylarric[é“d{]
- }tiero- 2- n-éﬁha - 472.3 |+ 116 N
SN 6 N-(5-flu hlazo 2v|L328[|\/H—|\/bJ\I+H]DQ
O B- (t egrahydropyr an- 4- I ropl onam de |[F O
(B)- N-( uor ot hi azcgé)"]% 13: iyl 117 N s
12Sgethanesulfl nyl phenyl zmo':_ H Dy N-F 4183
(tefr ryp -4 5] I'so yl ) adMyt B de
&\)\/— ~A- EPhate uI __1aL~ lee
J)henvl Y- N pyrimidi n-4 12 402.1 111 |
3- (tetrahydropyran-4- [N% H+ ~~ 1 0 NON yl)acryl am de
mss, 0 (E)-2-(4-Ethanesul fonyl -

EXAMPLE 124, EXAMPLE 125, AND EXAMPLE 126
(E)-2-Phenyl-3-(tetrahydropyran-4-yl)-N-thiazol-2-ylacrylamide, (£)-2-(4-
Formylphenyl)-N-(5-formylthiazol-2-y1)-3-(tetrahydropyran-4-yl)acrylamide, and
(E)-N-(5-Formylthiazol-2-yl)-2-phenyl-3-(tetrahydropyran-4-yl)acrylamide

i N e

! /

O\I‘}r\/)l ON/ 0\"}(‘/7—J
0

n-BuLi (17ﬁ1L of a 1.6M solution in hexanes, 27.2mmol) was added to a
stirred solution of (E)-2-(4-bromophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide (EXAMPLE 12, 4.00g, 10.2mmol) in anhydrous THF (100mL) at
—78°C. After 110min, the mixture was treated with anhydrous DMF (SmL,

64.6mmol), before being allowed to warm to 20°C over 30min. The reaction was

quenched with 1M HCI, then the THF was evaporated off under reduced pressure.

The aqueous phase was extracted with CH,Cl,, then the CH,Cl, extracts were dried

(MgSOy,), filtered, and concentrated. The residue was stirred with Na,S;0s5 solution.
The solid produced was collected and triturated with EtOAc. This material was then
suspended in EtOAc, then saturated aqueous NaHCO3; was added with stirring. The

layers were separated, then the aqueous phase was extracted with EtOAc and CHyCly.

The combined organic layers were dried, filtered, concentrated, and subjected to
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119 N phenyl)-Nisoxazol -3-yl- 3.19 391.1 O |
3-(tetrahydropyran-4- [MtH+ S 0 N-O yl)acrylam de O
W@ E)o4MF2053t FI uor ot hi azol -2- yl)-2-[4-(propane- 1IPCEHBS2024/003968
120 s sul fonyl)phenyl]-3- 3.67 + o~ 1 o N ~-F
(tetrahydropyran-4- [ MtH n~so yl)acrylam de -65 WO
cH00 /RT3 BSH ((SRADATRIR988), to g(k) EXAMPLRrasaRa® +

| £ | I 1-N. 416.1 121 i di np4-yl:-3:
1 30 e OB 5 4712 o S Ehsn MR 6 R i iz
+ | s + - . . .
OF) S5 5 DRy e g s i
werk-qopeaated; thes thd residhg wagsubjedtéditoH]ash clorowatagraphy (CH,Clo—~

B b f5) g MR P LT S 2
Hﬁ%m&daﬁ RIGAGRE yhaftity bPEXIAMPBE22d Mt H+ 1 0 1

enyl]-3-(tetrahydro s, o N\ pyran-4-yl)acryl am de
0 EXAMPLE 124, EXAMPLE 125, AND EXAMPLE 126

(E) - 2- Phenyl -3-(tetrahﬂ&%ﬁwﬁ7 yl')-N-thiazol -2-yl ac
rylam de, (E)-2-(4-

2Fo«(mNIphemsh otV fHent ) 3agt bt dhydoplyrad=-4Lk ) pdpldngtandhyiiesle-5-
ran-4-yl)acrylam de, and (E)-N (5
- For nyl t hi azol - 2- yI ) - 2-G3Hylic acid
-(tetrahydropyran-4-yl)acrylamde 11 0 Y NYS AO 1Uy)
N? OON 0

Res p
fs o) \b}r\/)——/(OH
o

Ethyl 2-aminothiazole-5-carboxylate (2.21g, 12.8mmol) was condensed with
2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid
(Preparation 41, 1.00g, 3.2mmol), using the procedure described for EXAMPLE 65,
to give ethyl 2-[2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yl)propionylamino]thiazole-5-carboxylate: m/z (ES") = 508.3 [M + MeCN + H]".
LiOH'H,0 (410mg, 9.8mmol) was added to a solution of this ester (1.44g, 3.1mmol)
in THF-H,O (3:1, 30mL). The mixture was stirred at 20°C for 16h and then at 55°C
for 24h. The solvents were removed in vacuo, then the residue was dissolved in H,O
(50mL). The aqueous solution was washed with EtOAc (20mL), before being
acidified to pH 1 with 2M HCI and extracted with EtOAc (2 x 100mL). The
combined organic extracts were dried (MgSOy), filtered and concentrated to give a
solid that was recrystallised (EtOAc-MeOH) to give the title compound: RT* =
2.95min; m/z (BES") = 480.2 [M + MeCN + HJ".

EXAMPLE 128

2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionylamino]thiazole-5-

carboxylic acid methoxy-methyl-amide
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O n-BuLi (17nmL of a 1.6M solution in hexanes,
27.2mmol ) was added to a stirred solution of
W@ E)04/27204t br onophenyl ) - 3- (t et r ahydr opyr an- 4- yl peMUS10048@03968

ol -2- ylacrylam de (EXAMPLE 12, 4.00g, 10.2mml) in

anhydrous THE (100ni) at -78C. After 110mn, the

m xture was treated wth anhydrous DWVF (5nL,

64. 6rmol ), before be(ngl allowed to wvarmto 20C over
30m n. The reaction qugnched with 1M HCl, then

the THE was evaporateg A duced pressure.

The aqueous phase Qas RCt hl‘o CH2d 2, then the
CH2C12 extracts (MySO¥), Yiltered, and
concentrated. The residue was stirred with Na2S206

sol ufgQ (647pih@ 63RinidY) HIATBOP €9l768a8 2cNInhB6l traadlied to a

triturated’  with EtOQAc. This material was then

stized prdmi@uofzr[zs(@mthanmifogﬂphmd)e&(@qmgpmém was

dd Th ,
P shythbie Mhids oo e st R AR B2 R85 3 5 oD
in TS/ dSUEDIET 30mURNAGet BB, &, OR¥iB e ingdroxiylaniag Bydrochloride
concentrated, and subject ed to -66 WD 2004/ 072031

(¥oTe, Usoonsh 0 eddeds t-,heurme BhBieay ot wt $ P12 ShrjEhe

o ) EORVETATR ATIR, T AR

The E‘Dﬁe sBHﬁlog aﬁd&’lwdslwd) wﬂ]{fbaiuﬁteﬁﬁaqumﬁﬂ :{);QK)gf(#%ﬁL),IQM HCI
bi su te a Ition co ex trate t hen
(49mE). 2ad bHoe (%&L)sbﬁp@gkpeé%g @lbedf@/i%ﬁ?ﬁh?ﬁ ent
12 TB

o R A AT PR e,

[M:uH] dty of EXAMPLE 126. EXAMPLE 127
2-[ 2- (4- Met hanesul f onyl phenyl ) -3
- (tetrahydropyran-4-yl)propi onyl am no] t hi azol e- 5-
carboxylic acid O H O gXa@pl.EHROH ~SO Et hyl
2- am not hi azol e- 5- carboxyl ate (2.21 12. 8mmol ) was

2-Eb e dtethadiesiil fonylphenyl)-3- (tetrahydropyran—4 }%)propionylamino]thiazole-S-
2- (4- et hanesul f on dr opyran-4-yl)pr
opi onic acid (Pr ep%ﬁyg%a%fime&ﬁﬁ%mﬂys 2mmol ), using
the procedure descrihesd for EXAMPLE 65, to give ethyl
2-[2-(4-net hanesul fo henyl ) - 3- (t et rahydr opyr an- 4-
yl ) propi onyl am no] t hi aZole- §; car boxyl ate: mlz (ES) =
508.3 [ M+ MeCN + H] +. %4 ng, 9.8nmol) was
added to a sol uti on n-449, 3.1mmol) in
THF- H20 (3:1, 30y emxturevvd"sstlrred at 20C
for 16h and then at %SC for 24h. The sol vents were

IV_EgQVle(AMe&ﬁﬁééﬁlfoﬁﬁﬁﬁbrﬁyb%-(t@ﬁht@}él?oﬁly@ﬁl-fﬂl ssol ved in
yDpropionylamino]thiazole-5-carboxylic acid (EXAMPLE 127, 399mg, 0.91mmol)
was condensed with MeNH,-HCl in the presence of NEt3, utilising the general
procedure described in EXAMPLE 65, to give the title compound: RT* = 2.82min;
miz (BSY) =452.3 [M+H]".

EXAMPLE 130
(E)-2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acryloylamino]thiazole-

5-carboxylic acid methylamide
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(50nm.). The aqueous solution was washed with Et OAc

(20mL), before being acidified to pH1 with 2M HC
wana4exosacted with Et QAc (2 x 100r1L). The copdi/nsm04/003968

organic extracts were dried (MgSO4), filtered and

concentrated to give a solid that was recrystallised

(Et CAc- MeOH) to give bhey titl e conpound: RTA =

2.95m n; mlz (ES) 48Q R [ M+ MeCN + H +. EXAMPLE 128

2- [2- (4 I\/Iethanesulfon | phenfll ) 53 o

- (tetrahydropyr an- 4- m op ohﬁfjd{no] t hi azol e- 5-
carboxylic acid net hex ety [N di— 67 WO

2004/ 072031 PCT/ USZ0b4/ 003968 O O CS | / O N~N 0O
NEt 3 47,ul, 4.64mvol ). and BOP_(976ny, 2.
adde@tﬁ‘B’bz grlilllgqth*a,z@lg SS@)rlgﬁmygﬁe 7 3(g, 4. Z%Qmmol) was conc?ensed with

A e oS B e atopdri £ DAL BB S P
(Prégaraﬁﬁﬁdﬁ 033 %]mlz‘hh?gl); msuag_mﬁly qb;cmgduﬂcal\dléscsr?@gﬁl) ( 2,:’;\1‘7 ter
ng%g%g%ﬂang‘t"ﬁé@ég 4’?&1@“{%&1&1 %ﬂlgfo’é}qﬂg@ gf Trred g? ’
T S U e ke e S L e o

[A$ oIH i Thiswater (@50 d . Ginrhol3 atas smﬁ@qmpwmmwcol
g e AL R LR L e
(twaaydﬁggrahtmyiadry ﬁ%ﬂpﬁﬂﬁ@kdﬂﬁaﬁo&yﬁ&m@,m/aqESj@E@s 2
(M- (Wi gash ylessribag In EXAMPLE 129, this acid (0.16g,
oA A R S
452%1 W&4[—I]\7let hanesul fonyl phenyl) - 3- (tetrahydropyr an- 4-

yl ) propi onyl am no] t hi azol e-5-carboxylic acid ( EXAMPLE
127, 399ng, 0.91mmol) was condensed with McNH2- HCL in

t he presence o 41 AN )d"ﬁ\ﬁ 2l procedure

described in M%iﬁt 0 glvVv ﬂe etit e conmpound:

RPA(S=Femsdthiavol-2nd)-2-(¢-Bstharesul iy Bhehdd)-Bl (tetrahydropyran-4-
yl)propionamide and N-(5-Hydroxymethylthiazol-2-y1)-2-(4-methanesulfonylphenyl)-

3-(tetrahydropyran-4-yl)propionamide

(o) (o)
H H
N s /O N s OH
W (o] N D 0 N
/s\\ /S\\
o] o]

DIBAL (2.45mL of a 1.5M solution in PhMe, 3.68mmol) was added dropwise
- to a stirred solution of ethyl 2-[2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yl)propionylamino]thiazole-5-carboxylate (see EXAMPLE 127, 1.72g, 3.68mmol) in
anhydrous CH,Cl, (50mL) at —78°C. After 50min, more DIBAL (2.0mL of a 1.5M
solution in PhMe, 3.00mmol) was added. The mixture was stirred further for 70min,
before being quenched with MeOH (3mL) and 1M HCI1 (3mL). On warming to 20°C,
more 1M HCI (20mL) was added. The organic phase was separated, dried (MgSQy),
filtered, and concentrated, before being purified by column chromatography (IH-
EtOAc, 1:9 to 0:1, then MeOH:EtOAc, 1:9) to give the title aldehyde (RT* =
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EXAVPLE 130
(E)-2-[2-(4- Met hanesul fonyl phenyl ) -3-(tetrahydropyran-
wa2004pzao8Y | oyl am no] t hi azol e- 5- car boxyl i ¢ aci BICT/US2004/003968
met hyl ami de - 68 WD 2004/ 072031 PCT/ US2004/ 003968 O N
O ' O/ ON-// N H O Ethyl
2 97RI; DAL @3@'394 54 pataxyNat 811 And 8 titte AQHP{RTHES. 56min;

condensed wi
m(ZE()ES%TA:%rét%héHu)lfonyl phenyl ) - 3-(tetrahydropyran-4-y

| Yacrylic acid (Preparation 25, 0.33g, 1.07nmol),

usi ng the procedure described in EXAMPLE 65, to give
(E)-ethyl 2-[2-(4-net hmmlf[myj;})henﬁl) 3|— ]

t et rahydropyran-4-yl)acryl oyl am no] t hi azol e- 5- car boxy
f%(%cyagoz %)Z-ﬁ)ﬂeé %clwﬁww Olm]Pﬁﬂéél‘éﬂe ahwhgpyran-4-

1.07mmol ) was saponi fi gﬁr@ g the prot ocol

descri bed i n EXAVPLE 1?;)? Pﬂmri}‘lysh

(E)-2-[2-(4- et hanesul f | phenyl) - 3-

(tetrahydropyran-4-yl) | oyl ami no] t hi azol e- 5- car boxy

lic acid: mz (ES-) =4 WM H-. Uilising the

approach described in BEXN thys acid (0. 16g,

0.37mmol ) was transf@r-étlln.o title conpound: RTA

= 2.87mn; niz (E8k7/ 450.2 [ M+ H +. EXANMPLE 131 AND

EXAMPLE 132

N(t(g rsglgﬂ”% rs%%@xg ﬁk%%ﬂé%lgﬁr é%ﬂ%&%&lﬁ@%ﬂgf) ISR 512
yll)lr3((&ttdylgldmpynmmylbmbpmahrcﬁ (ERAMPLAE $6; Boatmegs 082 mmyd] pift

ol 60 LB I i
mg)%%r‘eé% sﬁfre@ a2 @M /P thBe‘P&e gglng%ﬂ%neg g? & Ffﬁ?ﬁeated with

ropw se to astirre {1 on

A2,Q &56 AL peshanes)| Aﬁﬁ}ﬂhpﬂtenmlx)wé?w(aﬁ eédlahwjl@?@y baforedbeing
yl ) propi onyl am no] t hi azoI e-5-carboxyl ate (see EXAMPLE
C%lé?nﬁaie@lzgyaw ouhiieatyd wih %%ﬁ@&é 2 plePA 6d gnilhe ggueous

phaZ@@as Aliligfed %&ﬂHn}: witR'l S%E%lqﬁ'ebtlrus(&m%dprh% ol‘gg}% layer was

separated, then the aqueous layer was further extracted with CH,Cl, (2 x 10mL). The

o

combined organic extracts were dried (MgSOQy), filtered, and concentrated to give a
residue that was purified by column chromatography (IH-EtOAc, 1:3) to furnish the
title compound: RT* = 3.40min; m/z (ES") = 487.4 [M + MeCN -+ HJ".

EXAMPLE 134
N-(5-Cyanothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yD)propionamide

o

H
N S
=N
Q 0 \r\ul/\}’

-3
o

The procedure described in EXAMPLE 133 was employed to convert N-(5-
formylthiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
ylpropionamide (EXAMPLE 131, 200mg, 0.47mmol) into the title compound: RT*
= 3.14min; m/z (BS) = 461.3 [M + MeCN + HJ".
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solution in PhMe, 3.00mvl) was added. The m xture was

stirred further for 70mn, before being quenched with
wOR@H(®BL) and 1M HCO (3nL). On warm ng to 20E;T/URINE003968

1M HC1(20nlL) was added. The organi c phase was

separated, dried (MgSO), filtered, and concentrated,

before being purified by colum chromatography (IH

Et OAc, 1:9 to 0:1, the : , 1:9) to give the

title al dehyde (RTA = @8%@%1%%072031

o ond the tr il e oy Rone (R 2 e e o

+ H +) an e title al coho = mn;, rnlz

(ES) = 425.3 [ M H}Hﬁ)zo{ %Xkﬂﬁihﬂ qaghamate

N-(5- Q/anot hi azol - 2- -2-(4-cycl opr opanesul f onyl pheny

|)-3-(tetrahydropyr&gh-4- yl)propionamide OHN =

CrNYS ON O A stirpre oll_ptlon of

2- (4-cycl opr opanesul phrenyd ) - N-(g fornyl thiazol - 2-

yl)-3-(tetrahydropyr de ( EXAMPLE 86,

369ny, 0.82rnol) LA 1 3 was treated
W|th H2NOH HO (63n% 0.91mmol) at OC. The mixture

b0c AR Pre Amgihye FBe f PURBIRLROOR(LD

foRhylthihmol12-W)-Ar(d- mﬁharmsmltfm@lplmn?l}@ -(ttshyd®phsinng

iR Ce XA MEEELbe D JFbgimoltis M reb Ui hgra on
at309¢ tthe ARRUARMWRScEtE AL t}fbﬁ'tﬂe redi8e Vad @Qﬂti@loh@d/ Bétweas
e arated, then the aquedus |ayer was further

I aed HoOwiThh ogaa@ﬂay%rzvas wasiged yvith TNaeCOg and 2Med Cl, before

bee%%@aﬁ@i%%?c%ﬁ%@e SO b Syt nd B oo B igony

BeOA Uy Furibled thé B0E dHREE OAC07rhing )n/t @S YENISS!B [1ne H
( ti tl);mcorrpound QR%EOL(SFJ 40m n; mlzu()éiS)@ 21187 [}\l/‘lk: I

MeCN + H] +. EXAMPLE 134 N-(5

- Cyanot hi azol - 2-yl ) - 2- EEWI fonyl phenyl ) -3

-(tetrahydropyran-4- yl)propionamde OH OCchNys O
(B)-3-(1-Formylpiperidin-4-yl)-2-(4-methanesulfonylphenyl)-N-thiazol-2-

ylacrylamide

H

N S
O\\ O\I\}(\/)
-

(E)-tert-Butyl 4-[2-carboxy-2-(4-methanesulfonylphenyl)vinyl]piperidine-1-
carboxylate (Preparation 35, 3.17g, 7.7mmol) was condensed with thiazol-2-ylamine
(2.32g, 23.2mmol), employing the procedure described in EXAMPLE 65, to give
(E)-tert-butyl 4-[2~(4-methanesulfonylphenyl)-2-(thiazol-2-
ylcarbamoyl)vinyl]piperidine-1-carboxylate: m/z (ES") = 492.2 [M + H]". TFA
(20mL) was added to a stirred solution of the abovementioned carbamate (1.40g,
2.8mmol) in CH,Cl, (20mL). After 2h, the solution was concentrated in vacuo. The
residue was dissolved in H,O, then the solution was washed with EtOAc. The

aqueous layer was concentrated to furnish the trifluoroacetate salt of (£)-2-(4-
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J O The procedure described in EXAMPLE 133 was
enpl oyed to convert N-(5-

WO eooawia0Bi azol - 2-yl ) - 2- (4- net hanesul f onyl phenyPQTF/BS1004003968
rahydropyran 4- yI)propi onam de ( EXAMPLE 131, 200nmy,

R NIRRT T W MR

@G,] 2 CE)%I}?’ th

[{ 2- i[&gs (Ig%négﬁan esul f ony %Hﬁlg n %%Mg’ 1( ?‘éﬂ‘?ﬁ? %%?P%Snpm

(1mby wps wenttdwith Me3St¢ll(at4;ch @-%thnffel)h)Alfﬂer Q6 s £bo®e H
Nyso ONHA4isS H4) 2008 (2. 25g, 34.1mmol)

h@éﬁor%@gz sy (35Qmg, Q- %ramé)& Wf’tsl agdedt The @g{ture was stirred for 16h,

bEi%fé‘B(&ﬁé‘bz%ﬁ%m% % s éﬁzéﬁaﬁ@%@% Eal%%ﬁllx halyzeg %& Qhied

ahydr opyran-4- yl)propionamd
(MgS@m)p fijteded, dvm&ilt(aiﬁhm)d fladtt éhrorh b graphe 2BID AichiveOH, 97:3 to

' he h d
1B Kot HRRVERRA S ke tooeiva shprdne G Compannd R L
3\@gﬁnﬂva§/9@gs Aigd\iamrnd 2M HCl, before being dried

SC54) Fil'tration vent evaporati on, and col um
chrorrat ography (EtQOAc) furnished the title conmpound:

RTA = 1. 07m n; g Znidrk: 137 A% Tt Al 136 AVPLE 136

(E)-3- (|
1 ]
EfarM%wsuﬁbﬁylﬂldﬂyb R 1L&d&@sﬁn%aa%wr %ﬁ%ﬁ%ﬁmwmwhfazol

hi azol - 2- yl acryl am de

(B) zltséamylaml%d ahd[(f)éa(rl ue}b;oxlbh@éhhyﬁrtohﬁr?ethwp' fymngéls -phenid-)
ne- 1- _carbox . (Preparation

\él %g] plﬁ?ﬂ#&'ﬂ)anméfoeglag@?ﬁ)e&ttﬁpé 3&? DABEy | ami ne

(2.329, 23.2gmm0l), enploying thegrocedure described

i n EXAMPLE 65, give (E)-tent tyl

mCPBA (71mg of 86% pure, 410umol) was added to a stirred solution of (E)-
2-(4-methanesulfonylphenyl)-3-(tetrahydrothiopyran-4-yl)-N-thiazol-2-ylacrylamide
(EXAMPLE 71, 96mg, 230umol) in CH,Cl, (5SmL). After 2h, the reaction mixture
was quenched with saturated aqueous Na,COj3 solution. The organic layer was
washed with saturated aqueous NaHCOs3, before being dried (MgSOy). Filtration,
solvent evaporation, and flash chromatography (EtOAc then CH,Cl,-MeOH, 19:1)
gave EXAMPLE 138 (RT* = 3.12min; m/z (ES) = 482.2 [M + MeCN + HJ") and
EXAMPLE 137 (RT* = 2.95min; m/z (ES*) = 425.1 [M + H]).

EXAMPLE 139 AND EXAMPLE 140
(E)-N-(5-Chlorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-(1-oxohexahydro-11*-
thiopyran-4-yl)acrylamide and (£)-N-(5-Chlorothiazol-2-y1)-3-(1,1-dioxohexahydro-

1K6—thiopyran-4-yl)—2-(4-methanesu1fony1pheny1)acrylamide
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yl car banmoyl ) vi nyl ] pi peri di ne-I|-carboxylate: mz (ES) =

492.2 [M+ H +. TFA (20nL) was added to a stirred
w@oloup7w1 of t he abovenenti oned carbamate (1. 4PQT/US2004/003968

2.8mol) in CH2C12 (20m). After 2h, the sol ution was

concentrated in vacuo. The residue was dissolved in

H2O, then thg _solution was washesl with EtQAc. The

aqueous | ayer rnish the

trifluoroacet allg of (E)-2-(4~ V\D 2004/ 072031
PCT/ US2004/ 0036 N._S
met hanesul i I\)E I per jdi Ty I\T( - 2-yl

-,

acryl ani de.s, =392.1 [¥ +.0A & rred
sol ution of ?nmidazol e (102ny, 1.®mmol) in anhydrous

DVF (| mL t t 3Si C1(114,ul, 0.9 I
A eﬁncgawSwén%boit&@%%-&-%ﬁe@;@g‘@é@@f@%t (150ms.
n%g%gf%n%gl nﬁe art|t| oned be; \%feagﬁ_ %%’l%ﬁﬁ@éj(ﬁw

emnlgymggbmp@cc edesseibediabord for I SMPLEf37taad X AMPLE 138,

RN Tk oS TP O, B G ¢ i

EXAMELE G RTEhe], nsrhiﬂe n@’,@ néﬂ$15 BTy = M§C1Q5“HT2 m z
(ES) = 420.2 [M+ H +. 137 AND EXAGLE 138

(E) - 2- (4- Met hanesul fonyl phenyl ) - 3- ( 1- oxohexahydr o- 1

24-t hi opyran- 4 de and (E)-3

(1, 1-Di oxohexM@&?%ngﬁ‘%ﬁQ 2-(4

rreENMMbfmmmnmn)ywenmaqwmﬁy&bpyﬂaﬁlmm%etm&ol 20

1 MS-SOOWCP 71mg of 86% pure,
YR&?P“?H?HP?‘? HB9re-- Iaeta%nqswléfwyweuyll)én(t@tfah(yéyopyran-4 yD-

2- (4- met hanesul f on ydr ot hi opyr an- 4-y

1) - N-t hi azol - 2-yl aﬁ%ﬁy%@&?%‘%ﬁ@ 71, 96ny, ‘

230,unol) in gHC12 (5nl). After the reaction

m xture was quemnched with saturdted aqueous Na2CO3

sol uti on. ni g | ayer was washed wth saturated

aqueous Na ’

Filtration,~

chr omat ogr a Et OAc then CHZCf@ OH, 19:1) gave

EXAMPLE 138( A= 3.12nin; mz (ES) = 482.2 [ M+ MeCN

+ H]Irtc)o ete oRNANGA B 137-A05HALT ol §S) =

n&m ), o e e T Aol 5

(teErEl)wqﬂcm@salcm Htthnaaczloz-ymrqmna@maa (mmms Bﬁ(y'rhg,heny

0 ks LS K iRy st disghy e Brace u%a%iw gt B

EXAMPLE 137 and EXAMPLE 138, furnished EXAMPLE 141 ( =3, 6m1n
/X&-§+ i Qpyran- 431 :é4 net hanesul fgnyl pheny acry

mIHES ) 73N 1960 ]o))m@‘ X AMPLIE1d2 {ROOSP6Bmin; m/z (ES) = iy P

[M+H]).

EXAMPLE 143
N—(S-Bromothiazol-2-y1)—2-(4-methanesulfonylpheny1)-3-(tetrahydropyran—4-
yDpropionamide

o

H
N__S
o\‘ [0} \I\‘Ir\/)— Br

/s\\
o
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O, &S O\ I NIl G N ONO ON /SOO
I nconpl et e oxi dati on of
w@ H)o4MF203t chl or ot hi azol - 2-yl)-2-(4- PCT/US2004/003968
met hanesul f onyl phenyl ) - 3- (t et r ahydr ot hi opyr an-4-yl ) acr
yl am de (EXAMPLE 72), enploying the procedure

des o\ ddeiibrAdToN - inethalesANGhHp ﬁal@l)asxaeﬁmgm;ﬁzraﬁa Syl)-N-
furni shed EXAMPLE 139 (RTB= 1.36m n = 458.9
i 3§ pregineh ORI G g, S8 NG S (RB e

s13inpaf) ey ko el | bt Gy N%WWM% 16h

Af;e{;] g&hmﬁl YEHRRY KRR, Areyediddt Whd pa@tiordd BHehPEREIOP(BOML) and

H,» (@letl) uBhe organistextmets WetowgshsA avith sptuated aapeony BEESYr a

S e A

chebmiadodrh pﬂjf (CHALOREAYAS U5 et et Jondpound: RT* = 3.50min; m/z
Iro

etrah ran 4-y])-N-thiazol -2-yl propi onam de
oM VeeDi -
(E¥ BxaNm. 4 4 .0.92mol ) with 1.5 equiv of

NCPBA, errpl oy| ng the procedure described above for
EXAMPLE 137 and EXAI\/PLE 138, furnished EXAMPLE 141
(RTA = 3.06m n; ]EX)&M:PBE'M! [ Mt H) and EXAMPLE

%%QA Xyp%ensrfl) 3r?tetra£1ydsx)op 3ylle &uazol—lz“yﬁcrylamlde

N- ('5- Bronot hi azol .- 2-yl ) -2- (4- met hanesul f onyl phenyl') - 3-
(tetrahydropyran-4- vyl )°pr gpi onamide O H1li Br O~ O
-73 WD 2004/ 072031 PCT/ &g O4/H003968 A sol ution of

2- (4- met hanesul f onyl phen rahydr opyran-4-yl)-N
t hi azol - 2-yl pr opi onam .@ ‘E/65 202ny,

510, unol ), NBS (91ngHo

BBr; (2.5mL of a 1.0M solution in CH,Cl,, 2.5mmol) was added to a stirred
solution of (E)-2-(4-methoxyphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide (EXAMPLE 13, 340mg, 984 umol) in anhydrous CH,Cl, (20mL) at
—78°C. After 1h, the mixture was allowed to warm to 20°C over a period of 24h.
CH,Cl, (100mL) was added, then the mixture was washed with H,O (20mL) and
brine (20mL), before being dried (MgSQ,). Filtration, solvent evaporation, and
column chromatography (CH,Cl,—-MeOH, 50:1) furnished the title compound: RTE =
1.27min; m/z (ES") =331.0 [M + H]".

EXAMPLE 145
(E)-2-(4-Methanesulfonylaminophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide

0

H
N__-S

o T\;

S o N

O H

A stirred suspension of (£)-2-(4-nitrophenyl)-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylacrylamide (EXAMPLE 81, 1.54g, 4.0mmol) in EtOH (54mL) and THF
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510, unol ), and Bz202 (6ngy, 26A nol), in CCl4 (2nL) was
heated to reflux for 16h. After renoval of the
waeineT031 t he resi due was partitioned bet ween BCTIB82004/003968

(30mM.) and H20 (30nL). The organic extracts were
washed wi th saturated aqueous NHACL (30nL), before

(Blengw al freated WS40 (1 5l ), rsaturaaéti a@RbYENI,EVABRIIY! arlTFe
hr omat ogr aph 2C 2- Et OAc, 2:3) gave the
P?Wa?fe(@@ﬁp%ﬁgﬁamom,é@ﬁerﬁ %mﬁ%? Cyip %reaemksrnm@l\saszﬁl[ferwi
d
o R TGy s Tre sopBinsd Mnsieoer Sopsentefsden
thezesid@e whadissollwmd id @HZGIZYNTHdGﬂmGlthuBBI ®af Radret wifh H,O and

dlél?(%g@b%t Igalﬁclap% %'B_Event evaporatlon and\glgl%m%dc egmgt%gr%phy
%?%?"?%‘é%mi‘?%ﬁf = SR Ay (i A ke
yl@mzé /g QiSTiLT 3ap.1 [Mr8E] AAtselrretllsolutlhe of th1s
A 5, A el CE B Saflifesoc
d g
N G L e R
dibwgbd WntthHzﬂia@Ggﬂﬁ)WOI(e(ﬂﬂmm% tide wlthfmmm dThbe
t L e%é:&%ggu nx%@gts were waghezd with EtZE)n lzaet(ore bemg ac1d1ﬁed [\Nl\l/'ltllil 12M
HCBG 12H( én&@itfh@fé%%ée%l‘ﬂ @PEZOBP ﬁ%@%bﬁab&e&%ﬁ%{a‘i@%&?@%ﬁ

n-4-yl)-N-thiazol-2- ylacrylam de
wasbedwith teing agtlidried (Mgl Spk risiltomionfand solvent evaporatlon afforded

b i Sopali KAV Do b i P AR89 bty i
Et OH (54m_) and” THE -74 WD 2004/ 072031

PCT/ US2004/ 003968 (31nlL) was treated with H20 (13nL),
sat ur at ed aqueous NH4CE B 14@and Fe powder

t 2 t act.i pn
e RSt 2t Gl BiboRler b am R RIERS bRy
CH2C12. The conbi nednizonmﬁple,pmafnﬁleconcentrat ed and
the residue was di ssolved in CH2C12. The CH2C12

sol uti on was washed w th and

H
NS
DL AT T

A solution of 2-(4-methoxymethylsulfanylphenyl)-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylpropionamide (EXAMPLE 77, 1.29g, 3.28mmol) in THF (50mL) was
added to a stirred solution of AgNOj; (0.59g, 3.28mmol) in EtOH (85mL) at 40°C.
The mixture was protected from light and stirred at 40°C for 21h. The solvents were

evaporated off under reduced pressure, then the remaining solid was triturated with
i-PrOH (60mL), THF (60mL), and Et,0 (60mL). After air-drying, the solid was
stirred vigorously with CH,Cl, (200mL) and 6M HCI (82mL) for 4h under Ar. The
layers were separated, then the aqueous phase was extracted with CH,Cl, (2 x
100mL). The combined organic extracts were filtered through Celite, washed with
brine (100mL) and dried (MgSOy;). Filtration and solvent evaporation furnished 2-(4-
mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-ylpropionamide: m/z (ESH =
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dried (MyS04). Filtration, solvent evaporation, and
col umm chromat ogr aphy (Et OAc- MeOH, 19:1) gave
\VQE@M@74M}an1nophenyl)-3-(tetrahydropyran-4-yIBGTﬁB2mmm0xms
t hi azol -2-yl acryl am de: mz (ES) 330.1 [M+ H+. A
stirred solution of this conpound (104pg, 291, unol)
349.2 [Mh¥dT. oNEL (P2 é1d., Mﬁgmlh@dtw&t@;wﬁ h McSod

fodhpep ot TR WSt B i R PR Were adde
to és?tfrrgéd) Jnetloaﬁm%e%neﬁot @ﬁmﬂg 595 GRolit B M AR BMFTHEL)

aqueous extracts were vvashed W th Et20
at (P€Y, OFte hpitig vesivetiineé tb 20°Ch bafdhd bk stiroedofar 16lndThe solvents

extracted t Cl12. .The. conbj ned or [
wegsgvaperaled ol enc?%%ff?esdc%%ﬁ%f% theRdhe FrIAHe Ve B 5% between
CPE&&%%EW Bn@Q% a?q%&?snﬁm%\é@ﬁqn @Jn!w nTPAif% g@%ed[ema@eewts édt@cted

witB>GHARLIE( ].DJ]IG;)S then the combmed orgamc layers were washed with H,O

<1@Il>§%#t""“¥%aaﬁé Se ks s bR AR e et RRE
(MggbﬂJ ﬁﬂraﬁ‘a@h uhd 86lv&dt evaporation gave a residue that was subj ected

2 4- nethox nmet h Isulfa Iphen I) 3- (tetrahydrop
to fl )Ghmm%tﬁglaﬁb}’( ‘@t%&p}y btfa% Ee‘g kit -

+ addedtoastlrred
36§1q%ut”|ng%r¢sf) I?%gg 3. 28mmol) in EtOH (85nl) at

40C. The ntxture was protected fromlight and stirred
at 40C for 21h. The solvents were evaporated off
under reduced pressur@DQM“£L¥Hé7renaln|ng solid was
[ t 0
R T s e s e
vigorously wth CHQClZﬂpﬁ@&nmﬁnénd 6M HCO (82nl) for
4h under Ar. The |layers were separated, then the
aqueous phase was extrac®eth with CH2C12 (2 x 100nl).
The conbi ned organi c ext were filtered through
Celite, washed with bring ( OOHL) and dried (MgSOH4).
Filtration and solvent ef or. | ;urnlshed 2-(4-
mer capt ophenyl ) - 3- (t gt rsahydr oy ~4-yl)-N-thiazol-2-y
| propi onam de: niz ) -75 WO 2004/072031
PCT/ US2004/ 003968 .2 [M-+ H +. NEt3 (0.14nm,
1006, unol ) and a solutlon of 4-

i odénsoduidn cefthadtgpdl(tﬁm éﬁm@m&@PWS&mg 45pamol) in

e R e o

52%019 ,(Tt)-mepdapfifphen Ug)es Tfetchhkdopiaen-4a TRThiagoRD.C,
e

bef or e bei ng stirr for 16h. The solvents were
yipeoggoanzitie ¢seo X AMRIE ﬂé@d@émgpﬁ(&zsmlh and hdvQka €65mg,

resi due was, partitioned bet d 2%
579400 J&readdefiothgn flig f’(“i‘@tﬁ)” da%@g"é (\S%@%} 78, Gh
A R L8 e Sy
Cehteuwaslang\hrﬁﬁmﬂ(]lmﬁ:ﬁl,) drid GtOACLYmLaNnSolventreeagck®imdn) and
ﬂas',Ahf ct:h?cr)mato graphy (IH-EtOAc, 3:1 to 0:1) afforded the title compound: RTE =

1.37min; m/z (EST) = 426.0 [M + H]".

EXAMPLE 148
3-(Tetrahydropyran-4-yl)-2-[4-(tetrahydropyran-4-ylmethanesulfonyl)phenyl]-N-
thiazol-2-ylpropionamide
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drying (MgSO4), filtration and sol vent evaporation
gave a residue that was subjected to flash

w@ booaeodgr aphy (I1H Et QAc, 3:1 to 0:1) to furnPGhUS1964/003968
title conpound: RTA = 3.61mn; mz (ES+) = 447.3 [ Mt
H +. EXAMPLE 147
2-[4-(Pyridin-3-ylsul fanyl Jphenyl ] - 3- (tetrahydropyran-
4-yl)-N-thiazol-2- ylpropijongmide OH NS S 110 N
A sol ution of Pd2dba3 (18njy” 20, l.”TD|) and DPEPhos
(24ngy, 45pnol) in anhydrous PhMi (41l) was stirred at
20C for 3mn. 3-lo0 p I‘D\\dl \/) 522, unol ),
2- (4- mer capt ophenyl ydropyran-4-yl)-N-thiazo
| -2 yl propi onani de (see @(AI\/PLE 146, 173ngy, 500, unol),

and A s%sélﬁﬁgig of 3 %t%ar 1%%&1)(%5(}? % ;%Il)aij :f@ g&gﬁﬁﬁ%ﬁﬁ&#-

m xture was heated at t
Yias8ylsdfang)iieayl] tlﬁﬁnmoi-atbrlmopmanhuda(mmm CHE, Q4Bmg,

BT AHCT: (R Y es ety & selatioh At e PRICE G s 0BTYs
pueh B0 UTTRL AP her i oprtied ol fecls Nao 0% RIAETH) was

addid; thntthe BXANMRE trad ét;&r-redl \§1g%r01[1§‘}y (for Stmmh Téle aqueous pél‘rlasel wast
ran tetra ropyran ne

e’%&%@& mﬁ% ﬁg}w it ﬂiwoalﬂanedzorﬁﬁ@g @gstrgc?/tawwewgsh@d with

salfehté® Q@ie@ﬁggﬁkﬁ Cgl/ OH&% Oﬁ% 9%%?)8 ancﬂnlfheS(IOWL) Qef'ai‘e being

stirred sol utlon

dr@d (MgSahy Bl togiomasoldent ley apd+ftibn( 4ret flashyoiropyto grapky (EtOAc)

SR B e MR 5 By (S Grtlons P v

tr eade® '
6908gu rrgrlamuhﬁr %@g%@br%ﬂg@@eﬁﬁﬁg@ 0 r?ghtegagﬁo pdle

thiqgthetT LE#3) usiag thfalatqmol desenbedtie B AMRBICE 148.
stirred vigorously for 5min. The aqueous phase was
extracted with CH2A z (10Onl), then the conbi ned

organi c extracts were WapABfgEW3 h saturated aqueous
Na2CO3 (1 Orl)  H2O (1O ), and brine (10OmM), before

Exho $¢}:,ucture ‘[ Name’ RT (hlin) m/z (BES)
0
2-(4-Methoxymethane-
H sulfonylphenyl)-3-(tetrahydro- 425.2
149 Y ylpheny y [A :
o Tj/) pyran-4-yl)-N-thiazol-2-yl- 3.22 [M+H]
ok o N propionamide
o
0
H 2-[4-(Tetrahydropyran-4-
150 N8 sulfonyl)phenyl]-3- 3 04lA] 465.1
o, o ,} J (tetrahydropyran-4-yl)-N- ’ [M+H]
O/S\\o thiazol-2-ylpropionamide
0
H 2-[4-(Pyridine-3-sulfonyl)-
151 N _S phenyl]-3-(tetrahydropyran-4- 1,365 458.0
% 6 N | yD-N-thiazol-2- ' [M+H]
| Ny ylpropionamide
N/
o]
H 2-(3-Methanesulfonyl-
152 NS phenyl)-3-(tetrahydropyran-4- 1.2 395.0
o By y1)-N-thiazol-2- ' [M+H]
toropi .
o=?=0 ylpropionamide
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dried (MgSH). Filtration, solvent evaporation, and
flash chromat ography (Et OAc) provided the title
w@eogpomost RTA = 3.26min;, mz (ES-') = 479.3 [RMGI/B§H2004/003968

Several other sulfones were prepared by the oxidation

of the appropriate thioether (TABLE 13) using the
[pRdteaployingdathed 4o ¢8] RlenB)pinPMEthalf8. TABLE 13 Ex

Structure Name RT min miz S 0 2-(4-Methoxynet hane-

149 H S sul fonyl phenyl)-3-(tetrahydro- [A] 425.2 o \

~f1 S pyran-4-yl)-Nthiazol-2-yl- 3.22 [Mt H+ O N

oL POyt if Sl 4 AR RA B 420 N ©
n{empfo@h P&Xfe@fﬁhﬁhbfﬂ)})raﬁ\'zl @-Nﬁh{a%l-iﬂ]ylbm}ﬁenmde (see
i azo pr opi onam de
EQ(A{MPWH% .bN@ombgung theydrgcedares Nye® to make EXAMPLES 146 and

enyl ]-3-(tetrahydropyran-4- 1.36wB] 458.0 + 0 0 N~
yI')-N-thiazol-2- [Mt H so ylpropionamide N OH
2- (3- Met hanesul fonyl 152 N s
phenyl ) - 3- (tetrahydropyran 4- 128[B] 395.0 | i o Nont
yl)-N-thiazol -2- [MH + Wﬂﬂ@)ﬂ)f‘onam de 0=S=0 -77 VO

EL OO {031 I-’CTI UDAUL‘NaH}éJ‘JOO [I—\J RT CIRTL( nl)l EtEghjcr

A [ B] Rl-~&nployrng et nod B The ctomnmpoprds 11 1
BLE 14 e pr epare@(ﬁ@mpgdpgzlﬂiethane- _
1%grsrcaptophen | - 3- (t gtstimaythedpy3-an- 4-yl ) - N-t hi dzgko2-y
pr opi gn s@ AR EopAB Y-y DW- conp 14 ng t(her+ur
proégdu‘sg\ us®d ma klieazBXANROESadid6 and 148. |TABLE
4

2-[4-(Pyridin-3-

154 R s ylmethanesulfonyl)phenyl]-3- 5 golAl 472.1
Z ] Q g J (tetrahydropyran-4-yl)-N- ) [M+H]
N s °© N thiazol-2-ylpropionamide
o
2-[4-(Propane-1-sulfonyl)-
H henyl]-3-(tetrahydropyran-4- 464.2
155 o s phenyl]- ydropyz (A :
o i) yl)-N-thiazol-2- 3.20 [M + MeCN +HJ*
PN} o N ylpropionamide
o
2-(4-Ethanesulfonylphenyl)-
H
156 s 3(tetrahydropyran-4-y)-N- | 3,118 | #02
O“s 0 NJ thiazol-2-ylpropionamide L eCN+H]
~ W ‘

0
2-(4-Cyanomethanesulfonyl-
H henyl)-3-(tetrahydropyran-4- 420.2
157 N p y y pyr [A] "
. % | yD-Nthiazol-2- 3.15 [M+H]
N S o N ylpropionamide

0
2-[4-([1,2,4]Oxadiazol-3-
158 R s ylmethanesulfonyl)phenyl]-3- 3 06!l 463.2 .
N o Yy (te‘trahydropyran'-4-y1)TN- [M+H]

thiazol-2-ylpropionamide

N S\\O
0
2-[4-([1,3]Dioxolan-2-
159 R s ylmethanesulfonyl)phenyl]-3- 3,110l 508.3
o 1Y) | (etrahydropyran-d-yl)-N- ' [M + MeCN + HJ*
oj\/\s\\ N thiazol-2-ylpropionamide
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Ex Structure Name RT mn mz ES O
2- (4- Cycl opropyl net hane- 153 N sul fonyl phenyl)-3- [ B~
Wa3®40720¥1 s ~ (tetrahydropyran-4-yl)-N- 1. 421"BCT/NE20b}/603968
S | i o Nthiazol-2-ylpropionanmide 0 O
2-[4-(Pyridin-3- 154 N s yl et hanesul f gnyl)}phenyl}-3

[A] 472: i1 01YS (tetrahydropyran-4-y|)-N 2.82
[ M+ H] N s~ N t hi az-tl-@Rryegrsefpndhani|de 0 2-

N Ls-sul fehe 5&% I%lshyriroswan-“- 3.17A1 4233
w JE 3 (fetEanydr b %Z‘%NOM&M 3 20[A] 464.2 o 1MEH
yI) sghl azol -2- [ M+ + % o N yl propijonam de
Q' 2- (4-Ft hanesul f onyl phenyl)- 450 2 [ 156 N g

[ABR?( vestovaBYistbopdr [BhR UegilovimgMegod Bl A + 0~ | 0 N)
t hi azol -2-yl propionaniide [M+ MMCN + H 0 O
2- (4- Cyanonet hanesul fonyl - 157 N s
phenyl)-3-(tetrahydropyran 4- 3.15[A] 420.2 ol \Y,

yl)-N-thiazol - 2- NJ yl propi onanide O
2-[4-([ 1,2, 4] ? oxat aRAMELE 510

yl nﬁt[ha(@&tahég%uﬂﬁ)ﬁﬂ%hénb} 13~ (tétﬁdhyéﬁf{by&n ANyD-AI -iiNazoli2+ S
(tetrahydropyran-4-yl)- 3. [ H| + 0., Woo

N t hi azol - 2-yl propi onamﬂﬂ@low Fa-(]1, 3] D| oxol an- 2-
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A mixture of 2-(4-mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide (see EXAMPLE 146, 349mg, 1.0mmol), K,COs (152mg, 1.1mmol),
Nal (150mg, 1.0mmol), and 3-(tosyloxy)oxetane (274mg, 1.2mmol) in anhydrous
DMAc (20mL) was heated for 2h at 130°C. The solvent was evaporated off under
reduced pressure, then the residue was partitioned between CH,Cl, (75mL) and 2%
aqueous citric acid (20mL). The organic layer was washed with H,O (20mL),
saturated aqueous Na,COs3 (20mL), and brine (20mL), before being dried (MgSOy).
Filtration and solvent evaporation afforded 2-[4-(oxetan-3-ylsulfanyl)phenyl]-3-
(tetrahydropyran-4-yl)-N-thiazol-2-ylpropionamide: m/z (ES") = 405.2 [M + HI*.
This thioether was oxidised employing the protocol outlined in EXAMPLE 148 to
give the title compound: RT* = 3.04min; m/z (ES") =437.2 [M +H]".

The compounds listed in TABLE. 15 were synthesized employing the
protocols described in EXAMPLE 161.

TABLE 15
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Reaction of 2-(4-mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-

\

o)

ylpropionamide (see EXAMPLE 146, 363mg, 1.04mmol) with chloroacetone (904L,
1.10mmol), employing a procedure similar to that described in EXAMPLE 146,
furnished 2-[4-(2-oxopropylsulfanyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide: m/z (ES") = 405.3 [M + H]". TBA-OX (2.46g, 2.44mmol) was
added to a stirred solution of the abovementioned thioether (399mg, 0.99mmol) in
CH;Cl; (20mL). After 19h, the reaction mixture was treated with more TBA-OX
(0.97g, 0.96mmol). An additional quantity of TBA-OX (1.09g, 1.07mmol) was added
20h later, then the mixture was stirred further for 3d. Solvent evaporation and flash
chromatography (IH-EtOAc, 3:2 to 0:1) afforded the title compound: RT* = 3.12min;
m/z (ESY) =437.2 [M+H]".

The compounds listed in TABLE 16 were obtained from 2-(4-
mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-ylpropionamide (see
EXAMPLE 146) by combining the procedure used to make EXAMPLE 147 with
that used to prepare EXAMPLES 141 and 142.
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EXAMPLE 171

2-(3-Amino-4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylpropionamide

(o)

Q
P S\\
o)

H
N S
Y

NH,

2-(4-Methylsulfanyl-3-nitrophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide (EXAMPLE 80, 5.84g, 13.2mmol) was oxidized with mCPBA
following the procedure described in EXAMPLE 148 to give 2-(4-methanesulfonyl-
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A solution of NaNO, (34mg, 498 umol) in H,O (0.8mL) was added to a
solution of 2-(3-amino-4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-
2-ylpropionamide (EXAMPLE 171, 200mg, 488 umol) in 6M HC1 (1.6mL) at 0°C.
The reaction was stirred at 0°C for 35min, before being added slowly to a stirred
mixture of Cu powder (80mg, 1.26mmol) and 12M HCI (0.8mL) at 0°C. The
temperature was increased to 20°C, then stirring was continued for 1h. The mixture
was then heated at 60°C for 1h, before being cooled down to 20°C and extracted with
CH,Cl; (3 x 15mL). The organic extracts were dried (MgSQO,), filtered, and
concentrated to give a residue that was purified by RP-HPLC to furnish the title
compound: RT* = 3.17min; m/z (ES") = 429.2 [M + H]".

EXAMPLE 173

2-[4-(Morpholine-4-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-

propionamide

H
N S
S, o} \l\}(J
)

NEt; (120uL, 868 tmol) and morpholine (76 4L, 868 umol) were added to a
stirred solution of 4-[2-(tetrahydropyran-4-yl)-1-(thiazol-2-
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EXAMPLE 198
N-(5-Chlorothiazol-2-y1)-2-[4-(piperazine-1-sulfonyl)phenyl]-3-(tetrahydropyran-4-

yDpropionamide

H
NS
SORNVa

NEt; (278 4L, 2.0mmol) and terz-butyl piperazine-1-carboxylate (373mg,
2.0mmol) were added to a stirred solution of 4-[1-(5-chlorothiazol-2-ylcarbamoyl)-2-
(tetrahydropyran-4-yl)ethyl]benzenesulfonyl chloride (Preparation 60, 449mg,
1.0mmol) in anhydrous DMAc (4mL). The mixture was stirred for 16h, then the
solvents were removed in vacuo. The residue was dissolved in EtOAc (50mL) to give
a solution that was washed with H,O (15mL), saturated aqueous Na,COs (15mL), and
brine (15mL), before being dried (MgSO). Filtration, solvent evaporation, and
column chromatography (IH-EtOAc, 7:3 to 1:1) gave tert-butyl 4-{4-[1-(5-
chlorothiazol-2-ylcarbamoyl)-2-(tetrahydropyran-4-
yl)ethyl]benzenesulfonyl} piperazine-1-carboxylate: m/z (BESTY=599.5 [M+H]". A
solution of this compound (189mg, 316,umol) in CH,ClL,—TFA (1:1, 7mL) was stirred

for 1h. The solvents were evaporated off under reduced pressure, then the residue
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salis Enfployin®the proetinmh Vesonipyd 'anEXA)NIPLE-19[8[\/I+ H + NN .so

t hi azol - 2-yl propi onam de N-(5-Chl orothiazol-2-yl')- H
2-[4-(2-dinmethylam no- 501.1 194 o N ci
et hyl sul fanoyl ) phenyl ] - 3792 1§M- H+ 0 7N
(tetrahydropyran-4 Ho yl)propionan de -85 \/\DA
Ep0QA0mTpe31 PCT/ US2004/ 0039@Bme RT* (min) | m/z (ES")
N- (j5- Chl or otdti™gzol - 2-yl) | N(5-Chlorothiazol.2-y1)-
H 2-[4~(2-methylamino- 4873
199 NS ethylsulfamoyl)phenyl]-3- | 2.54 Jpe—
" Q, o \‘h}/\/)— ¢ (tetrahy.dropyFan-4- [M+ H]
N~ yl)propionamide
H O
? 2-[4-(2-Amino-
H ethylsulfamoyl)phenyl]- 4733
200 N_ s N-(5-chlorothiazol-2-yl)- | 2.44 J—
o 0 \h“T\/)— ¢ 3-(tetrahydropyran-4- [M+H]
HN~N-S yl)propionamide
H
EXAMPLE 201

N-Ethyl-4-[2-(tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl Jbenzamide

0
N_s
A IS
0
4-[2~(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl]benzoic acid

(Preparation 62, 150mg, 420mol) was condensed with EtNH,-HCl in the presence
of DIPEA, utilising the general procedure described in EXAMPLE 65, to give the
title compound: RT* = 2.97min; m/z (ES") = 388.3 [M + H]".

"H NMR data for several Examples are catalogued in TABLE 19.

TABLE 19

IJX | Solvent | S
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H 2-[4-(3-hydroxyazeti di ne-

1-sul fonyl)phenyl]-3- 3.81 [ M+ MeCN + NH| +
w@ e@toztoydr opyran-4 HO yl) propi onam de

N- (5- Chl or ot hi azol - 2-yl) -

hydroxypyrrolidine-1- 3.29 500.3 + o NI

545.2 195 0 "Y S c,
0S |

o n

PCT/US2004/003968

H 2-[4-((35)-3 196 N S-ci

sul fonyl') phenyg+i[228=, 2EM14P-1.59 (gt lepr!

Tdann

(m, 1H),

%ﬁ[), 7.13 (d,

1H)

34/| ) pEBGE onahise6s O, 1288 G dh{-
2-14- (Efmﬂ‘ hvl nllﬁb % ): 7 daég{)?:
68--

subbonyl)) prénylimst) ﬁﬁ%

1

) 4 3H), 3.21233Y (m, 2H), 3.85-
d,ﬁﬁﬁ& (d, 1H),7.48 (d, 2H), 8.10 (d, 2H)

hydr
E%A 19
? g/g P or

42,
) 7.62

ool

g 100106 (m, 2H); 1-2571.50 (mZ5H), D35LP85QR BT SUESS (m, 1H),
1 fm, LED, 3.25-3.33 (m, 2H), 3.76-3.85 (m, 1H),
f{d, reh) P48 €4, ad), M84 (dl 2H), 10.49 (s, 1H)

.Omol) vere added to a stir#BdP¥dé Ul on of

PRI o 28 8L 30t BOGTORHT 293=70y(n) FH)PDT9 N 8l &),
1| 2GS &l 1H), N2k mNEED) 33 16278, (0 7D 23 T G,
us. 904,00 (RETERZT. ST 2K, 76 Gx YDAl %8 ((.3PBiBG] (d, 1H), 8.38 (d,

1H),

| ar@t-hitgmodH) 2 bﬁaﬁr(@aﬁﬁﬁézs-—mo (m,
Bt Ry drlopgyisarziqmy ek ?1‘-
Fepar at i -._ d

2H), 1.75-1.85 (m, 1H),

o

1H),
s, 1H),

7.401’7 4 H 7
nj;yt Il !‘ ) é O
vents

i

1 iYen 240
on-98¢8.984
21| ) The - o
he) s £94 @

B 182,05 (m, 1H),
Tt et

8. . 2 s O 5 :1 E R 2 ?
ngueoés l\}I?tZCGS Rat

. Selve, 2vap

)5 1 0E(0BR), De0-Nes G, LRy L.7MISOM, 1H)
OL-2d @)1 H)ansh-2.6D0(n 2, 3.23-3.32 (m, 2H),
aphy7s(3.9% (et £38¢7.007d,3 8,043 (L JDasie(d1280.t9-78 (ar g 1H)

!
o

et hyl ] benzenesul 7-6n

ES) = 599| 5L [2avk2Hms2EAL
239@@3316,29%6??%

) b %? .8f~3.' |
L h._The solvents g@%ﬁ?@ﬁﬁ &,\&2

basnoo [ 108 TEET BN 0 e

T 0.80-0.90 (m, 1HD), 1.10-1.20 (m, 2H), 1.40-1.55 (m, 4H), 1.60-1.70 (m, 2H),
: 6PS (.. 1H), 7.40-
ﬂl = A an

3

( b . b B .
(d, 1H), 731 (s, 1E), 7.49 (d, 2H), 7.93 (d, 2H)

m, TH),

The following compounds may also be synthesised using the procedures

described above:

2-(3-Chloro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-yl)-3-

(tetrahydropyran-4-yl)propionamide;

2-(4-Methanesulfonyl-3—triﬂuoromethylphenyl)-N-(S-ﬂuorothiazol-Z-yl)-3-

(tetrahydropyran-4-yl)propionamide; and

2-(3,4-Dichlorophenyl)-N-(5-fluorothiazol-2-yl)-3-(tetrahydropyran-4-

yl)propionamide.

ASSAYS
In vitro GK activity

Using a protocol similar to that described in WO 00/58293, GK activity was
assayed by coupling the production of G6P by GST-GK to the generation of NADPH

with G6PDH as the coupling enzyme.
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-86 WD 2004/ 072031 PCT/ US2004/ 003968 was triturated
with Et20 The product was col |l ected, washed with
wEe@d/o7asd air-dried to furnish the trifl uor oRCEUS1084/003968
salt of the title conpound: RTA = 2.64mn; mz (ESt) _
499.3 [ M+ H +. The conpounds listed in TABLE 18 were
Sy NIeHIZ @kag Svak peiforniad dt BOUT tag Anidhcttons 20-vellempiypdtag
the procedures descrjbed in EXAVPLE 198. TAB% 18 EXx
frogt Costarwih pfinal myubmtien yolumpe,0id 00gL. The assay buffer contained:

N (5= Chl t hi - 25 ' 3
253 Pipe Biii R PGy S o P AT 23t
NADE} Zmyviepy! amdidithidthrditol,. tedt Nompbund\br' 86 DMSO, 3.0unit/mL

| ) propi onam de H 0 2-[4-(2-Am no- H,
G%*D*ila@mor@ﬂdml) GREFC) degived fonplypnay livesGK. ATP, G6PDH, and
N%b]% t%\ée%?h .g%ﬁ%s%lg?@%Rﬁc%{%gﬁsﬁéﬁﬁ&%&&?a nts were >98% pure
a;n&’N_ Wgﬁ{q @Fbl%[%@%fﬁ@ﬁl Klarﬁbhﬂ:@é@m&am IThe test compounds were dissolved in

t hyl - 4- [ 2- (t et ~4-yl)-1-(thj azol - 2- yl

DMﬁ%?ngFﬁt lPﬁEﬂlg g@%ﬂ%&%@g%ﬁ?@}\,@o&@ﬁ} lf’b%ﬁ}%xdvasy car

- - - - - - H |
iR PRt b it sony
mivaplatosensgibtometar GoERHEID evicesHeorporatiemdamnyyalel for

1050, theh GE gracting wat Fiarted EbHSOHAIONRFACLL S By IOy 7
(NP LR mob) Emics
monitored over a 10min incubation period as a measure of GK activity. Sufficient
GST-GK was added to produce an increase in ODs49 over the 10min incubation
period in wells containing 5% DMSO, but no test compound. Preliminary
experiments established that the GK reaction was linear over this period of time, even
in the presence of activators that produced a 8-fold increase in GK activity. The GK
activity in control wells was compared with the activity in wells containing test GK
activators. The compound concentrations that produced a 50% increase in GK
activity (i.e. FA1.5) were calculated. GK activators achieved FA1.5 at <30uM.
The above EXAMPLES 1-201 produced ECsgs ranging from 0.1 to 32.6 M
with max FAs from 1.6 to 8.7. '
The following compounds did not achieve FA1.5 at <30uM and hence are not
preferred compounds of the invention:
2-(4-Bromophenyl)-3-furan-2-yl-N-[1,3,4]thiadiazol-2-yl-acrylamide;
3-Furan-2-yl-2-(4-methoxyphenyl)-N-(4-trifluoromethyl-thiazol-2-
yl)acrylamide;
N-(5-Bromothiazol-2-yl)-3-furan-2-yl-2-(3-methoxyphenyl)acrylamide;
N-(5-Chlorothiazol-2-yl)-3-furan-2-yl-2-(3-methoxyphenyl)acrylamide;
4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl]benzoic acid;
N-Methyl-4-[2-(tetrahydropyran-4-yl)-1-(thiazol-2-
ylcarbamoyl)ethyl]benzamide;
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Ex Solvent Sx -87 WO 2004/072031 PCT/ US2004/ 003968
1.15-1.22 (m 2H), 1.40-1.50 (m 4H), 1.55-1.70 (m
WQ@R)o4/02030-2. 25 (m 1H), 34 CDC1l3 2.55-2.65 (nPCI/H$2004/003968
3.20-3.30 (m 2H), 3.85-3.95 (m 2H), 7.02 (d, 1H),
7.13 (d, 1H), 7.41 (d, 1H), 7.47 (d, 2H), 8.05 (d,
2H) N R-Bn&h@F3-(Dtetrdtird@SraDEyB- H(thdzdl-220 (m 4H),
-2.22 &m 1H)., 3.16 (s, 3H), 3.21-3.31 (m 2H),
yl@r@w}@e@s(]@ﬁ@zame 7.01 (d, 1H), 7 11 (d, 1H) 7 40
21@%7%0@8&}91%1\?@6111&0&%%&?2 KeS o Eé bpHitn 75 e

prc(pmnahhl)i¢ 94 CDC13 2.15-2.25 (m 1H) 2.42-2.51 (m

(m "ol Dttt géﬂlﬁ(‘%ﬂ?%%“‘(%nﬂ%%“%)%6

_ 0 oH), 1.30-1.50 5
(ki fofsian 1@”#%%% oy anD 1H), 98 iy

2 2(N 05-28lqrohengpfxazol-231)2- G%m@thanq fonglphenyd)-37 (m

(te%%@y&%%“?s‘ﬁ%ﬁ(&ﬁ%af%% (d 219, 8.0 (. 1H. 5.8

(d, (h%th@nés@lf()ﬁylpﬂxélhyl)—ﬁq-l InéByl( TH-b2iHoimida36F2-yH-( m
5 1.60-1.70 (m 2H), 1.75-1.85 (m 1H), 100 CDC13
(tegralwirgpyran-(riyDpreyiongmigde; 2 50 (m 1H), 3.25-3.35 (m

2 g el i b
4-f) PRopicnaniidd;, 8.19-8.27 (m 1H) 0.85-0.95 (m 2H),
1) - lpogineledovi-¢hinsapesphiph dpgensd: S piemi i)

pr%,lg& 35 (m 2H), 3.75-3.95 (m 4H), 7.56 (d, 2H),
"?3 2H), 8.17 (d, 1H), 8.20-8.25 (br, 1H), 8.35
(d, NeHpguinoba-3gl;2-(4Hetionealfongphényl)-2Hfpiraltydepyraus-yl)-

Héé150165(m2l—|) 1.75-1.85 (m 1H) 107
‘%@éﬁn 95-2.05 (m 2H), 2. 15-2.25 (m 1H), 2.50-2.62
( m 32|E§(Te§a124ﬁrgpﬁ&1 4401)- ?-gﬁnazoﬁz éf@:a%&%%_/}(l)&h}&];d}:nzo?c 84d;

o 8(3 [6: @@trelmdrmran -4-yp1- 1thw0k aqylongamoyl)@am 1’55th<am1 2-y1-
be %dl 60-1.70 (m 2H), 114 CDCL3 2.55-2.65 (m 1H),
YAJEES 35 (m 2H), 3.90-4.00 (m 2H), 6.95 (d, 1H),

7.4G- [27(Téﬁalﬁy'ﬂro;8§h&n 481D 0-(iak51-8 Flcafidnoyd)eBHA Beddid Mmid
1H) 1.12-1.20 (m 2H), 1.40-1.55 (m 4H), 1.60-1.70
me(ﬂavbrlem 2.10-2.21 (m 1H), 115 CDC13 2.53-2.62 (m

11y 28 GGrcrBni- Sy B o b ol B b tpnamiae;
(1 ii) 2;(H9Am?1gopggs@?)-z$@tmhﬂﬁegoym-4-mgWigzcg@g}éﬁggﬁ?e%mde;
H) 2- @ é&e@mﬁmﬁ%@? 8it§ash’ydvopzvéalﬁlryﬁméiorwl@%inol-

thléiblea'é)arbm 1ié diioW ng conpounds may al so be
synt hesi sed using the procedures described above:

2-( 3—[@FﬂT@‘rr@h>¢1mmtrml4aé)ﬂl{ﬂlwbbh@ﬂmfbmbﬂﬁtﬁyﬂlbenmmMz 0
- 2_22/63)-(_J}:/%c_lopropanesulfonylaminophe:nyl)—3-(te’crahydropyrar1—4-y1)—N-thiazol-
2-yl-propionamide;
2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionylamino|-
thiazole-4-carboxylic acid ethyl ester;
2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-propionylamino]-
thiazole-5-carboxylic acid ethyl ester;
2-(3-Methanesulfonylaminophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-

propionamide;
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(tetrahydropyran-4-yl)propi onam de;

2- (4- Met hanesul fonyl -3-tri fl uoronet hyl phenyl )-N-(5-flu
wWo@emtliazol - 2-yl ) - 3- PCT/US2004/003968

(tetrahydropyran-4-yl) propi onam de; and

2-(3,4-D chl orophenyl) - N-%S-f | uor ot hi azgl -2-yl)-3-(tet

r ahged#yigthamesdtfonyphenypi Jotietrdhydropxegag)-N1Svitro &K

.acti vi@% Usi Q%Kalapr ot.ocol..simlar to that described in
trif{gereR Ryl azolZyRprRIPIANGks  assayed by coupling the
pro Q%&@%ﬂﬁoﬂen@%-@ﬁ@ﬁr@ﬁ@%-@b eN-gleings] - yispropfonhiAidie

with as e coupling enzynme. -88 WD 2 1072031
pcwzwszlmwm@gmmempt@w%s@vr%@%w-Mggé-éhm%gé-yl-
ip a.flat bottom 96-well assay plate from Costar with
amgafr?lﬂ%l i ncubation volunme of 100,uL. The assay buffer
conpaudehylagBndthbppbeidf-3-¢retrgipydrdpyiin-4192)-Shibiazcl-2-yl-
5mM D-dc, 5nM ATP, 6.25nmM NADP, 25mM MyCl2, 1nM
aciyiaikiSt hrei tol , test conpound or 5% DVBO, 3. Qunit/nl
GoPBH,_@r 3Rl h WARYRY)-thilaX&16-5-
& 2 o e
calboggivosid;cs. The ot her reagents were >98% pure and

conSb U ERSFup e Bt et oy CaE? ST SPe e ng addec
(te&%&ﬂ@pﬁ%ﬁ@%}rlﬁ@ﬁflﬁﬁid\éﬁ t hout ATP. This mix was

prel ncubated 1 n"the tenperature controll ed chanber of

a SPE[SFRANethyipiperaninerlogitbany Dol 2oy rdtrbhwaylet-
| ecul ar Vi ces rporation, Sunnyvale, CA) for
(te%gﬁﬁ ?P¥ﬂ€ﬁ%%8wiaé3%1 on was started by the addition
of b [@ fllenfIR (RebbYdropyrahdf4-§hactionlantigo tiezoledatitonylic

the increase in ogtl,cal density (OD) at 340nm was
acif(Bidimetbylasyeeetbyl)apmile; i ncubation period as a measure

or oduie et hestitonbho i BRliss TR HE BT RO o1

bupeshidd; i n wel | s containing 5% DMSO, but no test
conmpound. Prelim na experinments establjshed that.
£ he 2ok Methansapl{onBh ek B o B B Aed
eyvan, 4.n-1he presence of activators that produced a
tmg%,(ﬁg% %lbﬁlﬁ%ér?ease in &K activity. The &K activity in
c ont2r @ AvstlaminaphenygjrpaSechlovotitiazohd-dk: 8 1 (tatahydrap e nids
coniaglgqai'ng test &K activators. The conpound
yl)@BW_ Hff-ations that produced a 50%increase in &K
act i3 hidrot®iaz6P3- y@Z-Sﬁﬁ%ﬂﬁﬁEﬁWﬁoﬁ&l@ﬁeng%3 hridad-arys-
achieved FAL.5 at < 30, UM The above LES 1-201

acplovideed EC50s ranging fromO0.1 to 32.6,uM with max

FAs f .6 10.8..7, T fal l.qw ) ' .
cenaeekintes e Rybueit e PG RHRANRES L1
conpo Aﬁlilﬂfph%ﬂﬁéBf(‘t/&ﬁhy@B :pyran-4-yl)-N-thiazol-2-yl-acrylamide;

2- (4- Bromophenyl ) -3-furan-2-yl - N- E
1, 3,244 Amarnpheayl)-N-(3-chletoythigapldé-yD)-3-(tetrahydro-pyran-4-

yDacrylamide; ,
2-(4-Methanesulfonylphenyl)-3-piperidin-1-yl-N-thiazol-2-yl-propionamide;
2~(4-Methanesulfonylphenyl)-3-(3-methylthiophen-2-yl)-N-thiazol-2-yl-

acrylamide;
2~(4-Methanesulfonylphenyl)-3-pyridin-3-yl-N-thiazol-2-yl-acrylamide;
2-(3-Bromophenyl)-N-(5-chlorothiazol-2-y1)-3-thiophen-2-yl-acrylamide;
2-(3-Bromophenyl)-N-thiazol-2-yl-3-thiophen-2-yl-acrylamide;
N-(4,5-Dimethylthiazol-2-y1)-2-phenyl-3-thiophen-2-yl-acrylamide;
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3- Furan- 2-yl - 2- (4- met hoxyphenyl) - N-(4-trifl uoronet hyl -
t hi azol -2- yl)acryl am de;
wWOR(3AB0eNDt hi azol - 2-yl ) - 3-furan- 2-yl - 2- ( 3- ret POKRYR1VE41§03968
| )acryl am de;
N- (5- Chl or ot hi azol - 2-yl)-3-furan-2-yl -2-(3-nmet hoxyphen
yl )wl@lﬁﬂ}o@lﬁ ol-2-y1)- 2-phen?/1— -thlophen—?. yl—acrylamlde
Tetr ahy ropyr an f - (thiazol - f’l car banoyl ) e
t hyN]-(rSeMzthytth]awldz -yl)-2-phenyl-3-thiophen-2-yl-acry am1de

yI c k%ﬁ%%%&é“t“&&elfr ah"&% ngg%ﬂjé’ghﬁ)i'ﬁ%&/ 072031

PCT31ig20044 003 Qﬁﬁethé‘k}lﬁhahy‘r)ﬂ\lh&iazéPZ -yl- acrylam1de
[ 2- (tetrahydropij)r an- (thiazol -

vl carbdiropbplat rlﬁﬁéﬁz%mpmldnﬂ(y 'WBﬁﬁléln‘iﬂrylaW%%

¢ NSOt Bl ) 2 B SIRAY R P acks M

phenylﬂgﬁygﬁ{?phaﬁgﬁfgyﬂegr&l -Nz[d| 3, Phikdiad!4ylrastylamidsul f onyl

V(s mmmﬁ%%-?%ﬁﬂ SRR By i neny
PR v p@%ﬁ@‘*‘fﬁ” PP RnS b

enZ 6+Hmaia2{yll42(3yh§th®(yphenyl -N-pynd1n-2 ~yl- acrylam1de

SRR B IS gy

etrahy sﬂlfaﬂﬁbbﬁa?dﬁNyﬂihdm@mgrtampﬁmz ~yl- acrylam1de

N- I soqui nol i met hanesul f on Phen
-y

- (1 ét(ﬂmﬂopbwwfpmn)ldub‘}ﬁbﬁ -acry am1de
ahygo(gg%fgg’ﬁ’lpge%xl)}%-tlégé%qn% %ﬂg@ﬁﬁhﬁ(ﬁ’%e‘?ﬁ‘ﬁ MWiays132-(het r

acr(gybﬁladéTetrahydropyran 4-yl)-1-(thiazol -2-yl carbanoyl)e
thylzl benzoic acid

S (TBrareomuidispyyBnd Augn-P-y- %E%ma%w@ew@%rwﬁ%@? e
y% F]J%lélj E'a}%%ci(lr4 lﬁeﬁ%}ﬁy@%‘qf? 1+ (t }dggg Iyl?cgl}il%:rglrdte)am [)e
t hyt[\] CﬁeBZcﬁn(ﬁhﬁmle yhe3- ﬁyhn—égﬂ-éF(4-methoxyphenyl)acry1am1 e;
(4 -Ig\,/ﬁt?r g}%g%}?, ‘2122/ é{é Sfu&grie-&-y?Bya[rgetﬁ&ﬁ)%enyﬂac}yl I az
FN BB AMRRSIML): ﬁﬁ{r&@&ffﬂl\/@i@eﬂ}ék ﬁ? 1b!mtictu azol

propi onam de; Met hanesu ony phenyl )-3
(t N—Bah@ptﬂhw@ﬂaﬂ-%("ybm@ﬁmﬁyﬁahnopbe]n—Z -yl-acrylamide;
t [
i [ 30RO AR N o AT oo By B o o
t hy|2]- oA BpHeryl) -N-ﬁ -bromopyridin-2-yl)- 3-th1o hen-2 yl—acrylarmde and

2- (3-Cycl opropanesul f onyl am nophe t et rahydropyr
an- -(,5-Diethyithiseol- 2%)f3—@K@pzd’hérédéethoxyphenyl)acrylamlde

In vivo GK activity

Following an 18h fasting period, C57BL/6] mice were dosed orally via gavage
with GK activator at 50mg/kg body weight. Blood Glc determinations were made 5
times during the 6h post-dose study period.

Mice (n = 5) were weighed and fasted for 18h before oral treatment. GK
activators were dissolved in the Gelucire vehicle reported in WO 00/58293
(BtOH:Gelucire44/14:PEG400q.s. 4:66:30 v/v/v) at a concentration of 13.3mg/mL.
Mice were dosed orally with 7.5mL formulation per kg of body weight to equal a
50mg/kg dose. Immediately prior to dosing, a pre-dose (time zero) blood Glc reading
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2-[ 2- (4- Met hanesul f onyl phenyl ) -3
- (tetrahydropyran-4-yl)propi onyl am no] -
wWa hioamtloat 4- car boxylic acid ethyl ester; PCT/US2004/003968
2-[ 2- (4- Met hanesul f onyl phenyl ) - 3- (t et rahydr opyr an- 4-yl
)-propionylanino]- t hi azol e-5-carboxylic acid ethyl
wesh@juired by snipping off a small portion of the animals’ tails (<1mm) and

AT AU T L S

regﬁgg %gegtagg éh ?anﬁ % %@%tg@ﬂg %H ﬁ’l@)é\luﬂg B darl. Results
weirel 1ﬁier;ﬁe1ed$§rlwhﬁ)bmﬂgmle1ﬁeanlb)oqw GRrivahmsioflé vehicle treated mlce

w12t§; Qﬁﬁ%ﬁ%&&%@% Ig)eatgd gr}u?et orvae? ¥h r&p%u yndlffaly or? &&15&%1 S are
co%s{d‘éréa a{éﬁw%%@9%ﬁﬁﬂﬂwal%%ﬁm1ry%léﬁﬁ&aﬁ@ RYSERRYE Bldod-Me

)-N-thiazol acryl am de;
cmmwemwmﬁmamnmupmay tiBe poats. ahydr opyr an- 4-yl)
-N-t l - cryl am de; . .
1 2SR  revAte S St Bt shousd seope G Agtieyer
eﬂfe%'tsﬂz‘nri@\]o \bﬂé@i&hﬁi’sﬁe‘re@%ﬂ’? following ﬁiecb}bo%mént%ned rotocol.
-(4- Ethyl pi p erazi ne- -C arbonyl)thlazo - 2- f
- 2- phenyl -3 - (tetrahydropyran 4- yl)acrylan1de N[ 5
- (4-Methylp ip er azine- | -c arb onyl)thi azo |-2-yl
-2 -phenyl- 3 - (tetrahydropyran-4-yl)acryl am de; 2-
[ 2- Phenyl - 3- (tetrahydro-pyran-4-yl)acryl oyl am no]t hi az
ol e-5 -carboxylic acid (2-dinethylam noethyl)am de;
2- (4- Met hanesul f onyl phenyl ) - 4- (tetrahydropyran-4-yl)-N
-thiazol -2-yl - butyram de;
2- (4- Met hanesul f onyl phenyl ) -4-(tetral i ydropyran-4-yl)-
but - 2-enoic acid thiazol-2-ylam de;
2- (4- Acetyl am nophenyl ) - N- (5-chl orot hi azol -2-yl)-3-(te
trahydropyran-4- yl)acryl am de;
N- (5- Chl or ot hi azol - 2-yl ) - 2-(4- et hanesul f onyl phenyl ) -3
-pi peridin-4-yl- acryl am de;
2- (4- Met hanesul f onyl phenyl )-3 -pip
eridin-4-yl-Nthiazol -2-yl-acryl am de;
2- (4- Ami nophenyl ) - 3- (t et rahydr o- pyran-4-yl)-N-thiazol -
2-yl-acrylam de; 2-(4-Am nophenyl)-N-(5
-chl oro-thiazol-2-yl)-3 -(tetrahydro-pyran-4-
yl ) acryl am de;
2- (4- Met hanesul f onyl phenyl ) - 3- pi peri di n-1-yl - N-t hi azo
-2-yl - propi onam de;
2- (4- Met hanesul f onyl phenyl ) - 3- (3- net hyl t hi ophen-2-yl) -
N-t hi azol - 2-yl -
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acryl am de; 2-(4-Methanesul fonyl phenyl)-3 -pyridin-3

-yl -N-thiazol -2-yl-acrylam de; 2-(3
WO Brenmobenyl ) - N- (5 -chl orot hiazol -2-yl)-3 PCT/US2004/003968

-t hi ophen-2-yl -acryl am de;

2- (3-Bronophenyl ) - N-t hi azol - 2-yl - 3-t hi ophen-2-yl -acryl
WHRATTAS ,CLAIMED IS:

N- (4, 5- Di et hyl t hi azol - 2-yl ) - 2- phenyl - 3-t hi ophen- 2-yI -

acr yI am' de -91 WO 2004/ 072031 PCT/ US2004/ 003968

- 2-ph | -
-th| o CEJFﬂllaog?ray )(g)e Preny

N ( 5- I\/Et hyI t hi azol - 2R9'I ) - 2=Pphenyl - 3-t hi ophen- 2-yl -acry
| am de;
2- (4- Bronophenyl ) - N- n- 2-yl - 3-t hi ophen- 2-yl -acryl

- - - . - - - - i - - -
3- Fur an- 2-yl -2-(3- rrehenyl )-N-thiazol-2-yl-acryl a

am de
m de; 2-(4- Brom)phezél_')) N-(5 -bronmopyridin-2-yl)-3
-furan-2-yl -acryl am 2

N- (5- Bronot hi azol - 2-yl ) - 2y (4- cyan&she Iﬁf’)-S-phenyI -acr
yl am de;  2- (4- Cyanophenyl ) 3- Ehe [

1, 3, 4] t hi adi azol - 2-y

2-(4- QIanophenyI ) - 4 yl -

1, 3, 4] t hi adi azol acryl @n d 2- (4- Cyanophenyl ) -3

- phenyl - N-t hi azBF-Z- 1 -acrylam d

3- Fur an- 2-yl - 2- ( 3- msH@oxyphenyI) ridin-2-yl-acryla
m de;

2- (4- Brormphenyl) N- (4, 5-di met hyl t hi azol - 2-yl )-3-thiop (D

I am
OrQPHW’E)r/“ ﬁﬁ‘?e}’%ﬁlep%ﬂt AR WhPTeR b ophen- 2-yI - acryl
am @i an aryl, a 5- or 6-membered heteroaryl or a 4-8-membered heterocyclic
2- (4= Bromophenyl ) - N- pyri mi di n- yI 3-t hi ophen- 2 yl -acr
rmgi am de;

t hi ag%%i{o‘z‘p vfﬁg ﬁie)—é\f—(? h%o%ghlgﬁl 11:%5 Xétacﬁléc( forhds afﬂe'té%ﬁ’gﬁlnjiﬁl lor 2

heﬂé!;c(c%lﬁ%r ﬂﬂg)g&iétedh@N%Q’dohd 3s fhiefonli, Ateydf-udsdtdratioh;hoxypheny
acr. am

- Fu .RaranQRy pach indeppadensly s BrgIopenhy (iR kaloges. gyangpitrp,
Vlrﬁ-ﬁn(egl%@ ¢ m?tﬁoxa}lz (90 f/'l“’) Ig(cfo ﬁalk}’]l)(zco 4?1k§1)(CHO Oﬁgg(ﬁlaé eny

opligradlysubstitaied with 1-5 independent halogen, hydroxy, cyano, methoxy,

“N;IE‘II-jg( gﬁ@?fﬂb(ﬁ%@a@' S %@2 % h@zgg]g|sa%tw%§ or {14 annghb?oxgyﬁl ePorm
a CR{%E% (ﬁﬂeteg?&ﬁhgﬁh%‘%?ﬂj hEaR ARG v @R, ether to represent an

i azo 4- br omophenyl ) - 3-t hi ophen-2-yl -
oxmnydt@tm adeched:io ﬂamrzgww aylouldle bandget hoxyphenyl ) - N- |

K B0 e prosae iRy BRERHT delossny g Rt n methosy,

CO Rﬁ? 99&1?0“ nﬁrd/ IRy, (Yd)ﬁﬁpgtﬁ{éeo GO@J(O@‘I—L?CH% or C1.2alkyl, heteroaryl,
5-Di' et hyl t hi azol - 2-yl ) - 3- ur an- 4- et hoxypheny

or C)a@maélmlwetlomaily\ﬂubs;tlt@(d acthi b mwep@ndem\haigg% hy@nxy,

e

tog,%ltm doria & 508 heniBeRat dromnstio)RERrdmRet8atk, chﬂbﬁeﬁchdmﬂ_ merbemlic
6h post-dose study period. Mce (n = 5) vvere wei ghed

ringhd fasted for 18h before oral treatnent.

act i RIS g@%ﬁ@%@gg@we inDdroRn, FhHLT ﬁawgéﬂ Efho, nitro,

reporte
CO,R’, CHO, COR8 C(OH)R'R®, C(=NOR™)R®, CONR’R'’, SR’, SOR?, SO,R®,

SO,NR°R!®, CH,NR’R'?, NR°R !, N(Co_salkyl)SO,R®, NHCOR’, or Cy.salkyl group,
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(Et OH: Gel uci red4/ 14: PEG400g.s. 4:66:30 v/v/v) at a

concentration of 13.3ng/nL. Mce were dosed orally
wWowaoh/07203n formul ati on per kg of body wei ght POT/E2984/003968

a 50ny/ kg dose. Inmmediately prior to dosing, a

pre-dose (ti me zero) blood Gc reading -92 WO

czaﬁl%ﬁﬁ ?%W?MQOQS&Q&xymmmﬂlgrm biyheteroaryl

snip of f a snal rtion of the a

grqup] reah@ny gonp ep@@n@glymsubﬁtﬂﬁreéd’dﬂh Lo 1§ %Hei?é?lg e P
L
o, B 04K ARG (S0 O] PGPS allSEEmES , .
hete&idrylgfﬂ@dll_zﬁikyl,l I—CS)N(WBJ;zﬂlsci'ID(thrzp]kgi)eﬂCHy, Sﬁ@ﬁad rswﬁsﬂer
nmean 0 c values .0 v ed. mce. Wt
SR8l oA sk Siuents HE ok oERLSER Ry
m d@aﬁ‘bo HPSPH&&O &ic rfr@1si dered active when they

exhi b t a statistically significant decrease in bl ood
Adc R codRdf eathtindepehdenitly afohydzogasneeCutalnd sserwa (s salkenyl

oi nts.. Seyer al t activators e lLif b

e b T e b alts) Boby kB, TRkl RuSUET-
méEred ﬁét&bsyblfér%\%h V&ﬁﬁl‘éll@ﬁ\ﬁl}n%oh o Ribiscineet with 1-6

pr ot ocol -93 3004/ 072031 PCT/ US2004/ 003968 WHAT

indepeiient hitpedns cyanp, nitrog bygsexn & 1eplkesy.miY ropikyDEgo-rEky Do

Clpﬁcﬁ?@a JCYS 0%11}(@3’/45%'{?5 bet d-lileté:%ugr 11%en§odan vaﬁnérgléd anete(r)oaryl

C@)z'H ATGT Valkyd -EON(COalBIES sk i SOy, B0,CHi, &
-menbered heterocyclic ring; T together with the

—S%@mzﬁg(mp@hauq)P‘ébsﬁf‘{e&@hed forms a heteroaryl ri ng
o RO SR AR S LR by Loy

gréupd and erouphieteoxsy] galpoged.7-mymhered heteravyclio groyb, wherein
TN s ORI N
hyN( (g ?CEI)E/G th) 2: I1<k I ég_gﬂ% WQBQ{g&%?&Maﬂcyl -
meuiirsed luanernc:schco*ng@FaHﬂn, REyls lesjerotnt, Gz COC alkyl,
—CON(Coalkyl)(Co-alkyl), SOCH3, SO,CHs, or —SO,N(Coalkyl)(Co_ralkyl)
substituents;

R’, R, R*, and R'® each independently are hydrogen, or C;.4alkyl group,
Cscycloalkyl group, aryl group, heteroaryl group, or 4—7-membered heterocyclic
. group, wherein any group optionally is substituted with 1-6 independent halogen,
cyano, nitro, hydroxy, Ci—alkoxy, —N(Co-alkyl)(Coalkyl), Cialkyl, Cs-
seycloalkyl, 4-7-membered heterocyclic ring, CF,Hj_,, aryl, heteroaryl, COCialkyl,
—CON(Cyzalkyl)(Cyalkyl), SOCH3, SO,CHj, or —SO,N(Cy-2alkyl)(Co-ralkyl)
substituents; or R® and R'® or R* and R'® together form a 6-8-membered
heterobicyclic ring system or a 4-8-membered heterocyclic ring which optionally is
substituted with 1-2 independent C;_,alkyl, CH,OCHj3, COCy_zalkyl, hydroxy, or
SO,CHj; substituents;

nis 1,2 or3;

mis 0or1;and
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a carbocyclic or heterocyclic ring; or Rl and R2 may

be taken together to represent an oxygen atom
w@rdoaotmeai to the ring via a doubl e bond; R3 aneiCRUSHagN368

i ndependent|y are hydrogen, hal ogen, OCF'H3 _,,,

met hoxy, CQC02R77, cyano, nitro, CHO, CONRI99R100,

CON( fhekid)iédBne REethdr With kb solib ¢in6 F@a{sn, 0pt1©ﬁa1 double bond, and
C3 _7cycl oal kyl optionally substituted with 1-5

AjinHeaiRsribethe deubdebond hagdhoE)-confgenation.net hoxy,
NHCO2CH3, or N(CO_Z2al kyl ) (C0_2al kyl ) substituents; or
R3 and R4 together forma 5-8-nenbered aromatic,
het e2.0ArcoRRbUG] aBERNE K hien 1, agﬁlfaﬁﬁé&ﬁﬁédlﬁf acbépifhle Bt
and R6 each i ndependently are ogen hydroxy,

thereph geisreir {herloticd ling pgethen with the(}qudl O e tHy Red.
C(=NOR7) R8, CONROR10, SR7, SORB, SO02RS8, SOZNR9R10
CH2NROR10, NROR10, N(Co al kyl ) SO2R8, NHCOR7, or
Cl_4a&l Aeyinpgmnlil@corcﬁrﬂg Wblaﬁﬁﬂlﬂg/o@ Zﬂ&ind%@ifﬁddﬁ%@@éé;@ﬂﬁ@@ﬁt

C2 4al ken 4al kyn group, G _4al kox

TPt el ineglo B ling IoERGeE N ULy S0l g domeaER barg.
group optionally is substituted with 1-6 independent
hal ogen, cyano, nitro, hydroxy, Cl_2al koxy,
N( CG*- 2A fckybyyr@oaceardinyg fo,claith R ak k pharnGieemRally acedpydble salt

o BEEARE pe  Bfe TerA onsi
th&aaslutd siifoaratioh aRhe3RGnRR I ALGED & 1o 1Y mlﬂle%,?igogﬁal Ggrbon is

menbered carbocyclic or heterocyclic rin

(Rbach independently are hydrogen, or Cl. 4a|ky| gr oup,
C2_4al kenyl group, C2.4al kynyl group, C3_7cycl oal kyl
group, aryl group, heteroaryl group, or 4-7- nmenbered
het &t ocy&hpeurdr=e ’ |
Dot (T e e el BB g PR RS tlerk m i 0
nitro, hydroxy, Cl 2a|koxy, N(CO_ 2a|ky|)(CD 2a|ky|)

C1 Iyl k nmb h cl
e T epp Ol Ry b PR e Gt i, 86 k1
harG@EdERaRn b [saR ahdsyd ‘t}t&m
i yéq ér 0 ﬁaﬁg?ab(cg gal iyf? S)Vhsubst |1? tl?i%l &g’rthlamlyl
p %r memhnﬂewmsgk@hwpy@yhdkmyl group,
I :
AT U SR OB o) S

ed ’het erocyc
optlonally is substituted with 1-6 independent

'oggga‘mﬁ eae > 151@ 9 cl%g%;%]y&m%m@uﬁg% asabRighle salt

thefeo rin CF'"H3_ , aryl,
ehef s g
- CON( Qo 2a|ky|)(CO 2al kyl), SOCHB S2CH3, or

-S kyl,) 2al kyl tituents; R9, R10,
% Ngﬁ‘% %ﬂ‘gégﬁorﬁﬂ’@éﬁ éﬂgﬂ & PEECRYIAE Glyétns, agra
phaﬁiaaé’ealhkadly ceptible sﬁ?th%?éb?' x@l"i’érglﬁl %@%’%HQ of finfuld" OUP
het eroaryl group, or 4-7-menber rocyclic group,
wher ei n any group opt| nalfy s substituted with 1-6

i ndependent hal ogen, cy no, nijtro, hydroxy,
Cl_2al koxy, N(CO0_2al kyl) (iCO ZakaI) Cl- 2al kyl, C3_

is thiazolyl, thiadiazolyl, oxazolyl, 1soxazolyl, pyrimidinyl, pyrazinyl, or pyridyl.

9. A compound according to claim 8, or a pharmaceutically acceptable salt

thereof, wherein the group of formula
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7cycl oal kyl , 4-7-nmenbered heterocyclic ring, CFnH3-n,
aryl, heteroaryl, COC1l-2al kyl,
WO goMpae3Ral kyl ) (CO_2al kyl ), SOCH3, SO2CH3, orPCT/US2004/003968
- SO2N( C0_2al kyl ) (CO-2al kyl) substituents; or R9 and
R10 or R99 and R100 together form a 6-8-nenbered
het erobi cyclic ring system et 4- 8- menber ed
het erocyclic ring which Bpf?;;§>¥y is substituted
with 1-2 independent Cl_2a| kyl, 1€H20CH3, COCO_2al kyl ,
hydroxy, or SO02CH3 substiffuents; nis 1, 2 or 3; m
is Oor 1;and -95 WO 2004/ 0¢203% PCT/ US2004/ 003968
_the dotted line together with the solid line forms an
isgppyreniay]l at@uthiazolybnd, and 0 indicates that the double
bond has the (E)-configuration. 2. A conpound
according to claiml1, or a pharnaceutically acceptable
sal t 10.t ReJogRboundhelofdifg tdElaiiod t& Haﬂﬁade@ﬁ@il@ed’cc%}it&ﬁle salt
the solid Iine forms a doubl e A conpoun
thereobrehangintlee goup af formyta a phar maceut ically acceptable
salt thereof, wherein the ed line together with
the solid line forms a Ie bond. 4. A conpound
according to claim3, or [
salt thereof, wherein th dotted line together with
the solid Iine forms a single bgnd, and the absolute
configuration at the asymmetv<c¢ centre a to the am de
ot Ralel ) onpound according to
ISany oEéAI?qgﬁe 5&%%%%?%31§dné%§ wherein mis 0. 6.
The conpound according to any one of the preceding

cl ai or a ar eutically acceptable salt
t her bbfA W@Pﬁ‘ﬂ pieing g e 0? recegd m ¥mpy or a
phYhh&Baticaltyeldcaityisie @ﬂi’flﬁf@b@f’w}ﬁraﬁ@? H iar mde endentlly or

t et rahydr ot hi opyranyl, 1-oxo- tetra rot ran
selecteddftam bydiogemtimbbeen, indpyethyly | . 7. A corrpound

according to claim®6, or a pharmaceutically acceptable

salt thereof, wherein Qis 4-tetrahydropyranyl. 8.

The Dp@@dﬁﬁo@ﬁﬁ&k&ﬂdﬁl‘ig foQn@dYie @Fﬁle‘ifreéeﬁfﬁgmlﬁﬁﬁ ding

cl ai ns, a pharnmaceutically cgep pt abl € salt o 10
phaﬁea@@ﬂcalwmt&ble Bt Gesep Vd‘ferfflb R SOR’, SO4R®, p1sSO,NRR™,
t hi azol yl, thiadiazolyl, oxazolyl, isoxazolyl,

pyrim di nyI pyrazinyl, or pyri dyI 9. A corrpound
accomumgompomciaaml&mgxb a@yl@hébﬂﬂﬁ?ﬁ’é}deaﬁl@d@lﬂl@(&m abl e

salt t.hereof, wherein the ornul a -96
@glgfcmﬁllgg@b@p@gg relrrR is Cr.4alkyl or Cs_scycloalkyl.

14. A compound according to any one of the preceding claims, or a

pharmaceutically acceptable salt thereof, wherein R’ is SO, Cs4cycloalkyl.

15. A compound according to any one of the preceding claims, or a

pharmaceutically acceptable salt thereof, wherein R® is hydro gen.

16. A compound selected from:
(E)-2-(4-Methanesulfonylphenyl)-N-thiazol-2-yl-3-thiophen-3-ylacrylamide;
(E)-2-(4-Methanesulfonylphenyl)-N-thiazol-2-yl-3-thiophen-2-ylacrylamide;
(E)-3-Furan-2-yl-2~(4-methanesulfonylphenyl)-N-thiazol-2-ylacrylamide;
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Is 2-pyrazinyl or 2-thiazolyl. 10. A conpound
according to claim9, or a pharnaceutically acceptable

W@ 2004/0720Ber eof , wherein the group of fornula TPCHUB2004/603968
2-thiazolyl, R3 is 5-fluoro and R4 is hydrogen. 11. A
conmpound according to any one of the preceding clains,
or a(E)ph@-Maﬂmmte&dﬁinly}phanyi)}ﬁﬂ\ébisﬁnmﬂ 2-eylenfide;

by dr G N gern b g oy i SO - o2

yReSsPeigeg to any one of the precedlng clainms, or a
pharnaceutlcally acceptabl e salt thereof, mhereln R5
i s SORE-(S0RRBythinpheEZRBR(4-metimnesyl foytrband)-abtinzdl-Ag
one of the preceding clains, or a
y%ﬁ%%ﬁ%é&utlcally acceptabl e salt thereof wherein R8

A\ KiketihesudfohgBERE)- Béthlazollﬂﬁlyl-ﬁ—tﬁﬂﬂél%lS}I’Jtcrylamlde
acco @8 to any one of the preceding clains, or a
\3

phar Adt thmulﬁoraf&é@py%\( thiagel-2-yl3eth enmép@pwn%nde

onesg%&%ﬂggﬁéﬁﬁon%}% nl@'g-g@g%%@%ggélgjuf ica
ylpcopequiaadiie salt thereof, wherein R6 is hydrogen. 16 A
| ected f
(B S ovlorrenas POy by - eornhiszer 2205t - 3
(tf(:t%H 2- Mt %leg@&?ﬁfa%nmé/l’phenyl )-N-thiazol-2-yl-3
-t hi Hﬁﬁﬁu@oﬂﬁmi de)’fﬁdé—;methanesulfonylphenyl) -3-(tetrahydropyran-4-
IQ) Fur 2- (4- met hanesul f onyl phenyl ) - N-t hi azol
Oyﬂoﬁéﬁl’ﬁﬂaam de; -97 WD 2004/ 072031 PCT/ US2004/ 003968
( E) m@?cﬂ(m&amﬁmgqyétﬁmﬂm@mﬁ AN INEIRAARE O Iz YlaRfide,
( E) @(%(Wmagl@ﬁwbrﬁr(tptm@wlrc)py@r( 4yheVhindli oplaerylamide;
I
Y b SRR BN Ao oSk 2iad A U Bhbny ) -

ylphéﬁya)aajyiazmdyl acryl am de;
(E) - 2- (4- Met hanesul f onyl phenyl )-3 -t hi azol -
-yl - (n@)ﬁﬂ%ﬁr@hyc@o’g}lp@yra}n lé-lﬁ)dlg—thlazol 2-yl-2-(4-[1,2, 4]tr1azol 1-

ul fonyl phenyl') - N-t hi azol - 2-yl -
ylg?ﬁ“&&%ﬁé’@ ?il pr opi onam de;
2- (4(@&3(1@!1113133&301@5%1'1 Aoy Notheryl--yB2(U 41 2By tizopyr an- 4-
éh%“&’ I -2- yl propi onam de;
vk I ) ﬁ@g;’é‘ﬁ ©panesul f onyl phegyl ) - _N-(5-_f1juor ot hi azol - 2-
Y1) ArdidmbaBydhopys an z%} 1.90(40nam de;
|(;| uorgt h Z‘%% %153{15}]%2 4Brrret anesul f onyl phenyl ) -3
mﬂ@omﬂmﬂdﬂfmy}pbm}d}prq@mmﬂbpnam' de; .
(9 204 S ATTRRS IR B AN R A A s 22
ylprop10nam1de
2-(4-Methanesulfonylphenyl)-N-(1 H-pyrazol-3-yl)-3-(tetrahydropyran-4-
yl)propionamide;
2-(4-Methanesulfonylphenyl)-N-pyridin-2-yl-3-(tetrahydropyran-4- |
yl)propionamide;
2-(4-Methanesulfonylphenyl)-N-pyrimidin-4-yl-3-(tetrahydropyran-4-
yl)propionamide;
N-(4,5-Dihydrothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-
4-ylpropionamide;
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(E) - 2- (4- Met hoxyphenyl ) - 3- (t et r ahydr opyr an-4-yl) - N-t hi
azol - 2-yl acryl am de;
W@ E)048720Fet r ahydr opyr an- 4-yl ) - N-t hi azol - 2- yl - 2PCHUE2004/003968
1,2,4]triazol- | - ylphenyl)acryl am de;
(E) - 3- (Tetrahydr ot hi opyran-4-yl)-N-thiazol -2-yl-2-(4-]
1, 2 pA{itH-IRERE01-2-y1)-2H{4PhemyhosuBo yibieeniythes - (tetrahydr0pyran-4-
(E) - 3- (Tetrahydropyran 4-yl)-N-thiazol-2-yl-2-(4-]
Yl)mrc’Pl(Bla]nld\fazol -yl phenyl ) acryl am de;
[
ri 1 BSEAER @%%ﬁhf%-i‘f el enyF“fﬁflE oG ydropyran-4

yl)ﬁfcagpﬂod\dhtﬁhfyl SIU| fanyl nmet hyI phenyl )-3-(tetrahydropyran-4-
y N-thi azo nam
(% sl Pely RO T RO Gy 42O d] fythjadiazol-2-
Ylpfsé gﬁ dr opyr an-4- yl) propi onam de;
Vet hanesul f onyl phenyl ) - N-IE) ridin-2- 3/ 3- (tetrahyd
r opQF(éﬁM&thayésﬁﬁonyipMﬂ]}Mé,%-met 1-[1,2,4]thiadiazol-5-y1)-3-
4l\/bthae | fan enyl)-N-pyrimdin-4-yl-3-(tetrah
(GRS PP aRand de. R (4 5 Yo
- D hy gy-ptdi@iAeidin?2- »y?)z 24 ﬁﬁthmédmamﬁﬂphémywmﬁuydm@ran-4-
- (tetrahydropyran- yl') pr opi onam de; -
yl)zwmm@m PCT/ US2004/ 003968

" Lo R e
yDpfopidandde)| - 2- yl - 2- (4- net hanesul f onyl phenyl ) - 3
(t S (yé}gll}/q]%dr ogqyyl{lﬁ%g}ﬁ]yh Y Tr(g_p ch?y {Eigz%.l-Z-yl)S—(tetrahydropyran—4-
1) %r{aﬁ{iéi@” opyran-4-yl)-N-[ 1,3, 4]thiadiazol -

y 9‘%} opi ondmi de;

2- (Q-(D@It/lbﬂjaﬂmnﬂﬁnyﬂphmyéWJf(%Mthﬁﬂriamwl-yl}%—(tetrahydropyran—4—

1,2,.4]thiadi azol -5-yl) - 3-
yl)(’f‘@ﬂ‘?‘%ﬂ]}ﬁ?opyr an- 4-yl ) propi onani de;

N-(5-@l @Wl@;&ﬁﬁhﬁ@sﬂfcﬁmﬂﬂﬂeﬁ%)([\ﬂ(ﬁﬁ%ﬁ@ﬂ?ﬁﬂ|4ﬁtﬁﬁni£BP5L)yl))3-3

- (tetrahydropyran- 4- ) pr opi onai ni'd
(tezahwirmhmﬁeyémrmmnwmﬂenyl) N- pyr azi n 2-yl -3-(tetrahyd

4-
o A e eleh Rl AT e yazind y(sratnton s 5
yl) {d dagfiilelr opyr an- 4- yl) propi onai ni de;
B (p@d Met hanesul fonyl phenyl ) - N- (4-net hyl t hi azol -2-yl)-3

- ( t 8t@abydeprppansaulionyinhepyldd@aieahy dopyran-4-yl)-N-
[1,2,4]thiadiazol-5-ylpropionamide;
(E)-2-(4- Cyclopropanesulfonylphenyl) 3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylacrylamide;
2-(4-Methanesulfonylphenyl)-N-(5-nitrothiazol-2-yl)-3-(tetrahydropyran-4-
yl)propionamide;
(E)-N-(5-Chlorothiazol-2-y1)-2-(4-methanesulfonylphenyl)-3-thiophen-2-
ylacrylamide;
(E)-N-(5-Chloro-4-methylthiazol-2-y1)-2-(4-methanesulfonylphenyl)-3-
thiophen-2-ylacrylamide;
(E)-N-(5-Chlorothiazol-2-yl)-3-furan-2-yl-2-(4-
methanesulfonylphenyl)acrylamide;
(E)-N-(5-Chlorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-thiophen-3-

ylacrylamide;
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2- (4- Cycl opropanesul fonyl phenyl ) - N- (3- et hyl - [
1,2,4]thiadi azol-5-y1)- 3-
W@ e@upoZtoydr opyr an- 4-yl ) propi onam de; 2- (4- Cycl pQr/og2004/003968
anesul f onyl phenyl ) - N- pyrazi n- 2-yl -3
- (tetrahydropyran-4- yl)propi onam de;

2- (4 (500hRRARRSMLT-9NY @heBkbiesBibhEplialy)cB-ppyidiars-4-
yl) - [ 1,2,4]thiadi azoI 5-yl propi onam de;
Yli(GBﬂaml e3- Cycl oprop anesul fonyl phenyl ) -3

> ( HESRE AR R B Bon R b AP LIPS, o

yl}ﬂrb ha’ﬁidé[opyran 4- yl) propl onani de;
s A A sy e

I | thiazol-2-yl)-2-(4-methanesul f
onyY(Nﬁéﬁﬂga ghﬂoﬁl Hﬁhgﬁ 2-yl acryl a?/n zlle EE) N-(5
- Chl(&)-OF(h- @hbtetﬁl-ayd)l}z -31)-2F Mrlanﬂlznqsulanﬂphenyl) -3-thiazol-5-

1rret1han sul f onyl phenyl ) acryl am de;
y?CE‘fa - Chl or ot hi azol - 2-yl ) - 2- (4- met hanesul f onyl pheny

b CT;J( Zb(g%}gg‘% herﬁmwlﬁzﬂr%azoﬁﬂ LW 2@8A/20y128Femide;
Ch | (Eb@t(ﬁr&pmophewl) 3 Fupn-2mgt Mavesidinchyleprytagids;. 3

N St hrombaBgi A omotiazel -y 3-fimanca ylaorylamide:

t hl (EpheB-BromdpREd)-9-Tarah deyl-N- thlazol 2 ylacrylamlde
N- ( 5Ch|oro4rreth|th|azol 2-yl)- - met hanesul f onyl

phe r(ﬁv =3 BrPﬂWhWh?’rfWé’nylnNﬁW@ﬁtww adacrylamid;
|(;E %?}5 ‘%E% ﬂfg%ﬁ 12510} 425r36g%pﬁe14y47 ﬁ%ﬁﬂrhey?l‘al&fy%ﬁﬁh@heny

acry
( E) (Z)- (24(4EBmmnmher[}§U N (M5 Emedhilthiaabh2-ged -firay2) yl8crylamide;

(5 B opheny T oo o R el
y agﬁg@(ﬁg@%h&ﬂﬂﬁ%ﬁﬁg@g 23 ;t/%él?eﬁa ylaé:rylam1de

( E) (B)- @44B$mnmpheml) -N-[3 3 Al thaanki@zoy-2- 13 thipbeh-22ylgd ratamyidle;
5 o momophen PRSP Pt e

2-yl¢ Qf(ﬂ%hﬁi)@henyl)-N (]5 chlorothlazol 2-yl)-3-thiophen-2-ylacrylamide;
(E) - N-Benzot hi azol - br onophenyl ) - 3-furan-2-yl
acr WExAiItean-2-yl-2-(4- met oxyphenyl) -N-thiazol-2-ylacrylamide;

E B t
l(Jrz’al %)Zgyl a?r:I?yT a%e@yméth%%p%ﬁ%li]\g&o% p})’&g}ﬁ%@l %\I_g']()éérgrfaﬁmﬁe
- br QEP]Z\hGSa@Bﬂor&thdl 3y1-)l2131] Gﬁﬂ]‘le&yﬁlﬁﬂﬁé’ﬂlﬁmﬂﬂacrylamﬁe
(E) - 4- Brom)phenyl i azo
thl(Eb et9-Broppefbiagdlagryel-(4-nitrophenyl)-3-thiophen-2-ylacrylamide;

(E)-2-(4-Nitrophenyl)-N-thiazol-2-yl-3-thiophen-2-ylacrylamide;

(E)-N-(5-Bromothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-thiophen-2-
ylacrylamide;

(E)-2-(4-Cyanophenyl)-N-thiazol-2-yl-3-thiophen-2-ylacrylamide;

(E)-N-(5-Chlorothiazol-2-y1)-2-(4-cyanophenyl)-3-thiophen-2-ylacrylamide;

(E)-N-(5-Chlorothiazol-2-yl)-2-(4-cyanophenyl)-3-phenylacrylamide;

2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-
propionamide;

(E)-2-Phenyl-N-thiazol-2-yl-3-thiophen-2-ylacrylamide;

(E)-2-Phenyl-N-[1,3,4]thiadiazol-2-yl-3-thiophen-2-ylacrylamide;
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(E)-2-(4-Bronophenyl)-N-[
1, 3, 4] t hi adi azol - 2-yl - 3-t hi ophen- 2-yl acryl am de;
W@ E)04/27204t Br onophenyl ) - N- ( 5- met hyl t hi azol - 2- y| e BUS1I000M03968
hen- 2-yl acryl am de;
(E) - 2- (4- Bronophenyl ) - N-(5-chl orot hi azol -2-yl)-3-thiop

hen (@) - @evipiantsiefonylpEinyd)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
{an 2-yl - 2- (4-met hoxyphenyl ) - N-t hi azol -2-yl acryl am
ygﬁ;ya{rg}e 3 - Furan- 2-yl - 2- (4 met hoxyphenyl ) - N- (5

g’# %&H'z 527‘)’4 i eﬁ’%ﬁ @glﬁgén% 3.

(tetltahyﬁrphﬁlan%—ylbmﬂyﬂnm de; (B)-N ( 5

F rh ?@E’hp %fb%ﬁ?laﬁvéez F I-Itn[% %&ﬂ%o%&lghenyl)—&

(te(tr%hy&oﬁ 4t§1?agcrgly¢@e N-t hi azol -2-yl -3

thio [ am de:

( E) 5(48{Igtanenwuﬁzmylpﬁewl))&@eﬂtmydeiﬂmapmm‘-m)w {iieroyL-

I%Cg'ﬁa]%h ophen-2- yl acryl am de;
y 4- Cyanophenyl ) - N-t hi azol - 2-yl - 3-t hi ophen-2-yl ac

ryl am-oe(s- CKIIE}GtNaQé’_l-Z 1)-2-(4-methanesulfonylphenyl)-3-
- Chl or ot hi azol - % (4 cyanophenyl %
(tetrﬁhy%mwﬂ@a

( E) E‘I? ﬁ\?gS%lgfooh %&ﬁ}q h1a2,50¥ b)yl)ZZ ((Zf' rr%ﬁ?a%%guq?o% })henylglgeny

| acr

(teﬁahyﬂrmtdpamww@nylanhwyl) 3-(tetrahydropyran-4-yl)-N

B BE SNt BR Ghemt) 5 ey dspihinyeny fabr Vithisraled-

yle(c@]arﬁfd@henw N- [ _ .
4]t hi adi azol - 2-yl - 3-t hi ophen- 2-yl acryl am de;

100 (E)-(3 00 p 078681 2PEF2YSAAAHAROASE phenyl)-3-

Met h n sul f onyl phenyl) - 3-(tetrahydropyran-4-y
(teFr@quf?tﬁ]log rHRMfSni de: (E)-N-(5 - Chl or ot hi

azolv-@-ghib cﬁhaﬂom - 4-
(tet r%hydrf)pylr an- 4&?%%??15&12%%%(3 %?%e)n@ & (tetéahal dr(fpﬁ'mn 4
y)arz)monzmyd - 2- (4- et hane sul fonyl phenyl) -3 -

E tE)ebé2 %&kfgﬁﬁ“ 6*@% ?#%%&%ﬁ@ﬁ %(?e%@hydmpyran- 4-y1)-N-thiazol-2-

yiprdi@tandtigidr ot hi opyr an-4-yl)-Nthiazol -2- ylacryl am de;
(E)=N-(5 -Chloro
azof @@Wdlzlpo’mﬁﬂﬁéwb%ﬁﬁtfwsﬂomm “ylsglfanyl)phenyl]-N-

I pyran-4-yl)acryl am de;
thl&%ﬁk!@ﬂ(‘%ﬁéﬁ oird% 4- et hyl t hi azol - 2-yl ) -2- (4- net hanesul f
onywhwh.‘)lsﬂfmlpefenﬂwotwmfahycﬂawawlylyimﬁﬁzm-gm de;

Met hanesul fi nyl phenyl) - 3-(tetrahydrothi opyran
ylpl(oﬁ ain(“i’?:t hi azol - 2- yl acryl anide; (E)-N-(5 -Chl orot hi

az op Ry 1%11%@%12@@%@25% n%ﬂnf(g%k}raﬁ 4-y1)-N-thiazol-2-

(tetrahydrothio
ylprpi@adideyr ot hi azol - 2-yl ) - 2- (4- met hanesul f onyl phenyl ) -3

tetr, 0 I opi onam_de;
- ( &t) 2@&)-/1% trd%%eny) A31 (te¥ra}1$c[roppyran 4-y1)-N-thiazol-2-ylacrylamide;

(E)-N—(S-Chloroth1azol—2-y1)-2—(4-n1trophenyl)—3-(tetrahydropyran-4-
ylacrylamide;

(E)-2-(4—Methylsu1fanylphenyl)-3—(tetrahydropyran—4-yl)-N—thiazol—2-
ylacrylamide;

(E)—N—(S-Chlorothiazol—Z-yl)-2-(4~methylsulfanylphenyl)—3-(tetrahydropyran—
4-ylacrylamide;
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2- (4- Met hoxynet hyl sul fanyl phenyl ) -3-(tetrahydropyran-4
-yl )-N-thiazol -2- yl propi onam de;
w@2qoFeraoahydr opyr an-4-yl)-2-[4-(tetrahydropyr aPcBu§084003968
fanyl ) phenyl ] - t hi azol - 2-yl propi onam de;
2- (3- Met hyl sul fanyl phenyl)-3-(tetrahydropyran-4-yl)-N

t hi a24B-FuoryldpmeiblyiznHanydetiendh)(A¢tdledhytapyt dnadryl )- B-thiazol-2-
-ni trophenyl)-3 -(tetrahydropyran-4-yl)-Nthiazol -

YPromeRimaeni de; (E) - 2- (4- Nitrophenyl) 3 o

((E; ekr(?%ﬂ% Esugi;%#rl)ph&vﬂ)"]\f%( 4- n lﬁl%ghy _) gjgl (tetr
(tetnahdogpyrard -4 prdpjaemydeani de;

(E) fﬁ?(éﬁw (‘j‘_ﬁliﬂf g L&ﬁ?‘g %lgiyro&er?” 1n)§ﬂ)|ilo€§/15§n 4-yl
(teﬁHy@fdbEﬂnﬂ?i)a&thﬁd@ (4- met hyl sul f anyl phenyl ) -3

-(t étrahydropyran- acryl am de; -101 WO
2004(@7220%@@1@;!110@@@0%@@@9@) 3-(tetrahydropyran-4-yl)-N-thiazol-2-

la%{y d?yq?ro 4- et hyl sul f anyl phenyl ) - 3-(t et rahydr opyr an
y t hi azol - 2- yl propi onam de; 2-(4-Cycl oprop

an eSQJJ(zmyﬂnbmemth)ané\éu(fénﬁphmyn)thgtamiydzowran-a yl)-N-thiazol-2-
(tetrahydropyran-4-yl ) propi onam

Ylpmﬂl‘maé”tlﬁaazol 2-yl)-2-(4-cycl oprop
(ot g DreBy TR B Groneighl L%é%t@i&@ifa?l&z 3t op

(tﬁﬂﬂﬁ’df(t (fph'yl‘wd @bbpmbionamlde Nt i ;
-(tetr r opyr an- i a m e
2- (35@%’?l alevisha mﬁgﬁvﬁ? % m%pyra
y@ﬂg ¥himltet hi azol - 2- yl pr Opl onami de;
4~ Bt hanesul f onyl phenyl ) - N- ( 3- net hyl - [
1, 2 Zﬂ(t#-ﬂﬁtladméﬁnmyﬁﬂlﬁhyl) -Dl-pyrazin-2-yl-3-(tetrahydropyran-4-
etra Opyran- 4-yl ) propi onam de;
yl%p E?‘ﬁﬁf{ sul f anmoyl phenyl ) - N- pyri ni di n- 4-yl -

(tezr}?l‘gv BN RO ftan-ULYIPD QRInIRIACS B Fonylphenyl)-N-thiazol-2-
2 (4( Et h ﬂul fang%}#phen%/lr)ql\k pyr azel n- onyyp|1e1§y2t etlrlzzlgydr

ylpmm(annnde yl ) propi onani de (2R)-3
hi s GRS e @%%?-2 i)
(tﬁfmdfroﬁ)(j)fh)ﬂ@f)gpmbm%ﬁ&ﬂ uor ot hi azol -2-yl)-3 -
(tet (rZ?{h-%\}j ESogﬁlorothlazo %-yl) I(ﬁr?%‘{ﬂanesulfonylphenyl) 3-
(tetrahydropyran-4-yl)propionamide;
(2R)-N-(5-Fluorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-
[1,2,4]thiadiazol-5-ylpropionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yl)propionamide;
(2R)-N-(5-Fluoropyridin-2-yl)-2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)propionamide;
A (2R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluoropyridin-2-y1)-3-
(tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylpropionamide;
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(2R)-N- (5
- Chl orot hi azol - 2-yl ) - 2- (4- nmet hanesul f onyl phenyl )-3 -

W@ e@anoZboydr opyr an- 4-yl ) propi onam de; (2R) - N- ( 5PCT/US2004/003968
- Fl uor ot hi azol - 2-yl ) - 2- (4- et hanesul f onyl phenyl ) -3 - :
(tetrahydropyran-4-yl)propi onam de;

(2R) (22)04(4@ydlmbme&nﬁﬁiylﬂlﬁﬁylbm@:mbmryﬁ[1 2,4]thiadiazol-5-y1)-
gt et rahydr opyr.an-4-yl)
3-{t %a}kb]dffﬂ?yé%ﬂ‘éi’@ﬂ’f%’l%aﬁ?%l onam de;

R AR RRIERA A A Y (Bl o fhaids-

yran
yljpzep)ionarissies| uor opyri di n- 2- yI ) - 2- (4- met hanesul f onyl phen

{|2)R) ez %z@é; a%’dﬂ& OBy D NPy oA 45313 tetratrydropyran-

4-anpplonamydehenyl ) - N- (5-fl uoropyridin-2-yl)-3 -
(tetrahydropyran-4-yl) propi onam de;
(2R (25)-@44§}&1W9@lpaﬂm1pﬁlemm %Ewydz))l-fﬁ—ywe(ite‘cahydnopman 4-

yl%?i’i?%%‘&%ﬂ PIC%Z 852004708;gg'gonam o
(2R)2R)- (244@3%1:@@@@@11%%1@1@1% @by 35y RIS LyTf-3-

2, 4] t hi adi azol
(tetr@h@rpawyaﬁongnramomrwdypr opi onam de;

2R in-2-yl-3

(2RRy b 1a el AL ANTRH LA PRE R ORYLRE Y 3 Y
(te@@ﬁ&dr@pﬁén@yﬂ)mbmbmﬂa fonyl phenyl ) - N-pyri m di n-4-y1-

3-(t | ) propi onani de;

( 2&)(8'%{'?@%@%% &%{éﬂ% %Ieﬂl%@ﬁyﬂ -yl-Relietahabropyran-gtyls
me{l&%ﬁl@Q’ydr opyran-4- vyl ) propi onam de;

4- Cycl obut anesul f onyl phenyl ) - N- ( 1- net hyl -
H- p)@@tbl(‘l -Bthyjsulfagioylphenyl)-N-pyrimidin-4-yl-3- (tetrahydropyran— -yl)-

cit et rag dr opyr an- 4-yl ) propi onam de;
p %{4 Cycl obut anesul f onyl phenyl ) - N- (5-f1 uor ot hi azo

ka))z-gcl-ﬂt}{}ll@ﬂifaﬁiayﬂiheﬂm @Mﬁb?{}%@g%@gﬁg&%&g@ﬁ.&k

Et hyl sul f anoyl p
#8ir an- 4-yl ) - propi onam de;

tr a%; %}riogy ﬂ.}’ﬁﬁ ﬁn)oyfrg%&g? gﬁ (ﬁ#g@?ﬂ?]‘p@r%o?é@ﬁ%j 3-(te

(tet(rﬂi?z)dr@y(rmﬂy[ypf@mrfaﬁﬂ@yl phenyl)-N-pyridin-2-yl-3-(tetr

r r an- pr opi onam de;
( 2R§i R§ (- Eflw ampxlpbymséhé’r@rr)letlwle[ﬂazxélthymazmaymzo|
4-vyl| d
“e“ N S e SR ol e e

2 (%ﬂ)t%(éaﬂtlﬂksulfaﬁeyllpher%fl) -N-(6-methoxypyrimidin-4-y1)-3-
(tetrahydropyran—4-yl)propionamide;

(2R)

(E)—Z-(4-Cyclopropanesulfonylphenyl)—N—(S-ﬂuoropyridin—Z-yl)—3—
(tetrahydropyran-4-yl)acrylamide;

(E)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-ﬂuorothiazol—Z-yl)—3-
(tetrahydropyran-4-yl)acrylamide;

2-(3 -Fluoro-4—methanesulfonylphenyl)—N—(S-ﬂuorbthiazol—Z-yl)—S—
(tetrahydropyran-4-yl)propionamide;

(E)-N-(5-F luorothiazol-2-yl)-2~(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylamide;

(£)-2-(4-Ethanesulfonylphenyl)-N-pyrimidin-4-yl-3 -(tetrahydropyran-4-
ylacrylamide;
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(tetrahydropyran-4-yl)propi onam de;

(2R) - 2- (4- Et hyl sul f anoyl phenyl ) - N- ( 6- net hoxypyri m di n-
W@ 2004783t (tetrahydropyran-4-yl) propi onam de; PCEUS2004/003968

- 2-(4- Cycl opr opanesul f onyl phenyl ) - N- (5-f 1 uoropyri di n-2

-yl )-3- (tetrahydropyran-4-yl)acryl am de; _

(B) (29@4(4%(1?&19111@1@@” f nym%wgm@?ﬁtﬁl-%té@élfyﬁt@m( 24-6120

- et rahydr opyr an-4-yl )acryl am de; -

Yl)ai‘l‘iyé%li’%% met hanesul f onyl phenyl) - N- (5

( t e & ahyéd?r lglélsfroglﬁai’dl)z %"1?) gl(grogane-l sulfonyl)phenyl]-3-

(te(fEhYdﬂOIQﬁWtw)aor}ﬂamziei 2-y1) - 2- (4 met hanesul f onyl pheny

(E) ?@_Hg]ﬁ) AP lﬁé@ﬁ\} m‘ﬂ?‘%”d’lﬁ -(ietyphydropyran-4-

yDaédyiofidgydr opyran-4- yl)acryl am de; -103 WO
2004/ 072031 PCT/ US2004/ 003968

( E) {B-NaCeMigEELP Ahiptionelny i)-2N4-ospenet 1-gilfopy ) ghenyl]-3-

(te?%ﬁké@gxrg‘@g%oﬁpl algg’lyl )Za;:”rgll gm[ gre( propane- |

- SUERVV(1) byl - p'%'raz(o‘lﬁtﬂ)iﬁé{‘“f(ﬁﬂ@gﬁglﬁ@e% ;&»uhfbﬁﬁmhuﬁﬁmde

(Prop_ane- sul f onyl
(te&@%é?ﬁwlﬁﬂﬁlﬁcwa@ dej t et rahydrop yran- 4-

yl ) @%’ : h| g tj?agwyhl]icgpwzt 5}%5—]?%1’113%01 -2- ¥1acrylamide;

s uKEpRry Fpﬁﬁmlphénﬁ)-N((ﬁ ébnﬂﬁﬂdmwnamf(temhhﬁﬁbvﬁamd €,
1- Met hyl -| H pyrazol - 3-yl ) -2-[ 4- ( propane-

yl)§°rg'{?f1’flé?1yl ) phenyl ] - 3-
t e
EE;e ?aPhen Hlfuét%l;rda 93 ydr oﬁs‘?a%%tfmli’%dr?\%?yrﬁn zy(aaf: Iy-kilr?lgg’
ryl arti?dé: Methanesulfonylphenyl) 3-(tetrahydropyran-4-

Yl)élj‘:’ﬁl"g‘?%w?@ﬁﬂ%ﬂ@?)%ﬂgpgf!y\géﬁcd@m myl t hi azol -2-yl)-3-(tet
(B) zrﬂz(@ M@thmésﬁmrgfzﬂienﬁj BlitetZhpBRPYFands-( t et rahydr opyr

| am

yl)momn(yl&nﬁgfﬁaa?@é%ﬁ fcéliWKblde )neﬁloémmﬂbﬂyzdmdpyr an- 4-

). )gr[%gh %g%lth%{ﬁ%@g 1@1[)1 n@fﬂa%r apélh;lglr gpyr an- 4-
yl)gtb@mnphnﬁﬁgﬂﬂﬂiﬂolﬁaii—bbmbaxﬁicﬁaoﬁi ﬁ@ﬂ@@fﬂlﬁb c acid

Q&%[% Wé%ﬁ?“ﬂ@@@hﬁ‘é%ﬁ—)@ﬁ@ﬂu@mgm&r opyr an- 4
yl)%@lgﬁgﬂﬂnﬂg&h&mé“ﬂ:&%b%@ RiPutARYYL ¢ acid

(E) NE{S{an(néflthihzdiémlsmmanyﬂtlaﬂiteﬁbfbﬁylﬁwﬁﬂyﬁg Bty SHyaRIydir-4-
act yl oyI am no] t hi azol e-5-carboxylic acid
iR TRe
N- (5-Hydroxymethylthiazol—2-yl)-2-(4-methanesulfony1phenyl)-3-
(tetrahydropyran-4-yl)propionamide;
N-(5-Cyanothiazol-2-yl)-2-(4-cyclopropanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)propionamide;
N-(5-Cyanothiazol-2-y1)-2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yl)propionamide;
Methyl {2-[2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yl)propionylamino]-thiazol-5-ylmethyl} carbamate;
(£)-3-(1-Formylpiperidin-4-yl)-2-(4-methanesulfonylphenyl)-N-thiazol-2-
ylacrylamide;
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N-(5 -Fornyl thi
azol - 2-yl)-2-(4- et hanesul f onyl phenyl ) -3

WO ¢aoenrAbydr opyr an- 4- yl ) propi onam de; PCT/US2004/003968
N- ( 5- Hydr oxynet hyl t hi azol - 2-yl ) - 2- (4- met hanesul f onyl ph
enyl )-3 - (tetrahydropyran-4-yl)propionam de;

N ( f(EWé(ﬂQMBﬂhaﬁ@hH&nylﬁﬁen?})(%(1CN)€dIféﬁ£WQ§ﬁﬂﬁ?3&érph%ﬂWN-
(t et rahydr opyran- 4-yl ) propi onani de;
thla@;l piviaraide2- y| ) - 2- (4- et hanesul f onyl phenyl )-3

{ 2- [%5 ?nggﬁgoéﬂgg%aﬁy%xﬁyﬂgﬁ%@%% ?ﬁgt(lrxghydr opyr an- 4-

mahéxﬁﬁmmx@mﬂeagxl?rﬁ\nihlazbhaqwryl&ﬂddret hyl'} carbanate;
(E) 1- For ny peridin--4-yl)-2-(4-methanesul f onyl ph
eny () -QSthI@mtﬁlzzolga ﬁléTZyMaﬁﬁthénesulfwlmnxbaﬁﬁonosl

14QP3968 h | f | ph [)-3
oD oA DI ancacy) - T
thi fétEﬁ?\g (’S’ gglgfdtyﬂa@cgmdﬂz 3@1 - Siokbhexbihydto PAORGYAIAAIA09T)-2-
(4-ﬂnmﬂhﬂama§fd¥lb’hmﬁhﬁ%)/®mﬂhm}dlﬂ&t hi azol - 2-yl acryl ani de;

E h - 2- t h | I
A b IRk ST e
yllirE%mﬁhrﬁﬂeChIArorlo;hl azol - 2-yl)-3-(1, 1- di oxohexahydr o- 1X6
ran - 2-
- el ﬁ@r@ - ashiprpiop hgry)-fictrehydropan-d-yl)-N-thiazol-2-
ylpfgglgﬁ nmet hanesul f nyl phenyl ) -3 _ _
ra]hy’dr opyran-4-yl)-Nthiazol -2- yl propi onam de;

2- ( J-(FBromncthihzoel- bﬁ%@bhhlémﬁﬂésﬂlf@ﬂylbhm@l) 3-(tetrahydropyran-4-
(tetrahydropyran-4-yl)-Nthiazol -2- ylpropionan de;
YDREPEBINGL hi azol - 2-y1 ) - 2- ( 4- et hanesul f onyl pheny! ) - 3-

(tef i | ' §
(5 Gy R AR AR it Nethinngh 2 acqylgmgide
azoI(EEQ-)(#M@thmmmiﬂtﬂcﬁrylaminophenyl)-3-(tetrahydropyran—4 yl)-N—th1azol 2~
1a§iE d§4 Met hanesul f onyl am nophenyl ) 3- (tetrahydropyra
VAN N t hi azol - 2- yl acryl ani de;

LT A s

1a{qu %—Wproldlpnamldyl sul f anyl ) phenyl ] - 3- (t et r ahydr opyr an-
3 R R By R e DB SBAL PR Strompen S Ahizzgh e
ylphaiesamiiony! ) phenyl ] - N-thi azol - 2-yl pr opi onani de;
3~(Tetrahydropyran-4-yl)-2-[4-(tetrahydropyran-4-ylmethanesulfonyl)phenyl]-
N-thiazol-2-ylpropionamide; [
2-(4-Methoxymethanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-(Tetrahydropyran-4-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-
2-ylpropionamide;
2-[4-(Pyridine-3-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-(3-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-(4-Cyclopropylmethanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-

2-ylpropionamide;
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2- (4- Met hoxynet hanesul f onyl phenyl ) -3

- (tetrahydropyran-4-yl)-N-thiazol-2- yl propi onam de;
wQ@2(04413Det r ahydr opyr an- 4- sul f onyl ) phenyl ] - 3- ( t BCT/ER2004/003968

pyran-4-yl)-N-thiazol - 2-yl propi onam de;

2-[4-(Pyridine-3 -sul fonyl)phenyl] -3

-(t @[Ma@y@ﬁﬁﬁpyxyhﬁctﬂar)ésﬁlfd&yﬂ)lphm] 34 tetdhyalropyrananyivay.

2- (3 -Met hanesul f onyl phenyl) -

thla%qlgtylgmpaqrggyﬁ%m 4-yl)-N-thi azoI 2- vyl pr opi onani de;

o R e R R LD BR -y thiazol 2
ylmﬁlﬁonzwﬁdzoom 072031 PCT/ uszoo4/ 003968
ooy b ey D GG Ra e -biadol 3 &MY

yl;ﬂro;%ﬂnzﬁﬂd@?ane 1-sul fonyl ) phenyl ] - 3- (t et rahydropyran- 4-
N-t hi azol - 2- yl propi onam de;

2-(2- (Et@}éaﬂﬂ@gwltlfamwlbn@mhﬁ)}dm(ﬂemaln)adﬂmrfaﬂpﬂfsdhlvﬂh;aml—m
1tlcgllﬁzol 13- yl propi onam de;
Y3 Q ﬁ’omet hanesul f onyl phenyl ) -3

2( E %t[ﬂé([w g;mxacn&oﬁsyﬁmemaﬁauﬁz@l)ﬁmmu@t@afaqag}aﬂaspglﬁn 4-y1)-
N@}@&Sl W&PTDBLO?Fmﬁehanesul f onyl ) phenyl ] - 3- (t et r ahydr opyr

I I
itk Db BB 2 e BRI B b oy v
th1moﬂany114rop[c)naf&1dd hi azol - 2 yl pr op| onami de;
2 | f h d -
o) S s S b
ylprSpibiamyk) phenyl] -3 . .
- (tetrahydropyran-4-yl)-Nthiazol-2- yl propi onam de;

2 [ Z-[G((Gsptaﬁeétsuhﬂoyylbmfeuy]&ﬁ ~(Setrabyifoppneain)4s hiD+y-tHiazoB-2-
ok tetra dropyran-4-yl)-N thiazol -2-yl propi onam de;
yip ) Tet r ahydr of ur an- 3- sul f onyl ) phenyl ] -3-(tetra

h dp I - -N-
i ol S 0
thlaZ@ -atyipepivnemidean- 4- yl ) - N-t hi azol - 2- vyl pr Opl onam de;

RS ron 5 DB s e -
thidZo[-2-y{ftypiothmete? - Sul fonyl ) phenyl] -3
(tetrahydro yran-4- N-t hi azol - 2-
2-(4-Cyclobu anesulfonyﬁ)henyl)-B -(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-(2-Oxopropane-1-sulfonyl)phenyl]-3 -(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide; ,
2-[4—(Pyridine-2—sulfonyl)phenyl]-3-(tetrahydropyran—4—y1)-N-thiazol—2-
ylpropionamide;
2-[4-(Pyridine-2-sulfinyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-(Pyrazine-2-sulfonyl)phenyl]-3-(tetrahydropyran-4-y1)-N-thiazol-2-
ylpropionamide;
2-[4-(Pyrazine-2-sulfinyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-(Pyrimidine-5-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylpropionamide;
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yl propi onam de;
2-[4-(Pyridine-2-sul finyl)phenyl]-3-(tetrahydropyran-4
WO yiyAR0shi azol - 2- yl propi onam de; PCT/US2004/003968
2-[ 4- (Pyrazine-2-sul fonyl ) phenyl] -3
- (tetrahydropyran-4-yl)-N-thiazol -2- yl propi onam de;

2- [ %-(BEXm3d- L -
A T s R N e e

ylprgnﬂpn@wﬂe; phenyl] -3

. 102t W&ﬁ%‘@g@% ‘é@“ﬁ’ @@Eﬁ’(}ﬁ’ %%é%‘%é{mgy?gw 2055 fizo12-

ylpréymonmﬁenet hanesul fonyl phenyl ) -3
%tﬁ C@idr opyr an- i)BNt hi azol - | propi gnam d
4 Bolm%fh%w hw&b%ﬁ@a@x@rowran-ﬁl 1) N-thiazo1-2-
ylpr&l%féﬁé}ﬁ‘ﬂ&dr opyran-4-yl)-N-thiazol -2- yl propi onam de;
2 Nor phol i ne- 4-sul fonyl ) phenyl ] - 3- (t et rahydr opyran

- 4- Y-Sl faim eygiengh)-3y(tgrahydiopsarmeleyl)-N-thiazol-2-ylpropionamide;

( MBI RART R ehmupiposzay ol bitank e,

ylpgoﬁlé}nal)@ug | sul famoyl phenyl ) -3
-(tetrahydrop ran-4-yl)-N-thiazol - 2- yl propi onam de;

2- (3= (&MmmlwfmmnepMﬁgtr@y@emwabd\frthimvm- yl)
ylpn%ﬁﬂ]an‘?ﬁo' 2- yl propi onam de; 2- [4-(4-Methylpip
erazi ne- -sul fonyl ) phenyl] -3

(t et[nqhwdempwi@aaﬁnethJsumm;ujpha@] 3£(teyﬂaﬂycﬁa§ﬁaﬁtmmw-
4-[ (Pyridin-2-yl met hyl)sul fanoyl ] phenyl
thlaz@l tiéf’lioﬁﬁy’éﬁ’é@?yr an-4-yl)-N- thiazol - 2-yl propi onani de;

3. ol TR b i T (B gt
tm&oQYqﬂpm yxﬂmmmeran 4-yl)-2- {4-[(tetrahydropyran-4-
N b s H R i cbesoheny)-3-(ttrahydropyran4-31)-

t}n&zﬂﬂ byl @gﬁﬁg&;&our an- 2-yl met hyl ) sul f anoyl ] phenyl }
-3-(t hydr opyran-4- yl)-N-thiazol -2-yl propi onam de;

3- (ﬁéii?ﬁtaﬁwdmmyaraﬁ-y‘ﬂ)-gﬁl{é}{@éttaﬂ]wémpyraﬁ-yl -2-[4-(thionorp
ylnge%lf}ﬁﬂtl}g@g{) '1%;39 | ARREIN! B ok anam, de:
- subfanytorroaalad-a ikt }@?ﬁﬂfa@ﬂyﬂmeéylylalct@k%a%%n%

- _yl propi onam de; 2-[4-(]
Yl)ﬂkﬁlz@pérﬁédﬂmsmnﬁmﬂﬂﬁ ) phenyl ] - 3 (tetrahydropyran-4-yl)-

N-t ?—(’?ét%hydropyran— 4~yl)-N-thiazol-2-yl-2-[4-(thiomorpholine-4-
sulfonyl)phenyl]propionamide;
2-[4-(Azetidine-1-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-([1,4]0xazepane-4-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-
2-ylpropionamide;
2-(4-Cyclopropylsulfamoylﬁhenyl)-3-(tetrahydropyran—4-yl)-N—thiazol—2-
ylpropionamide;
2-[4-(Cyclopropylmethylsulfamoyl)phenyl]-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylpropionamide;
3-(Tetrahydropyran-4-yl)-N-thiazol-2-y1-2- {4-[(thiophen-2-
ylmethyl)sulfamoyl]phenyl} propionamide;
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2-yl propi onam de;
2- (4- Cycl opropyl sul f anoyl phenyl ) - 3-(t et rahydr opyr an- 4-

W@ kgo4MF20BiI azol - 2- yl propi onam de; PCT/US2004/003968
2-[4- (Cycl opropyl net hyl sul f anoyl ) phenyl ] -3-(tetrahydro
pyr an-4-yl)-N thiazol - 2-yl propi onam de;

T%{Méﬂeﬂ&rﬁy@wmmu)ycmwm 1gheptar®-y-sulonyl)phenyl]-3-

(t%gag% BB T e e kP RSB0, Py Uab0b4/ 003068

2- [ B(4-Eth fagt 1% ) N
]hept gne B sul Sh%lﬁl)eﬁeﬁqwﬁmr’%% -y1)-N-thiazol-2
yl’mtq"ﬁm@%pyran 4- yI) N- t hi azol - 2-yl pr opi onani de; |

2-
(t( gzt EI E{égﬁeo pyriand éi ?XENZ 'FFg?nf%&Y&Ph%nylwpﬁe&amsﬁawa% A-yl)-
N-ThipZbl{2AylivRipiotaniidd;, 4] di azepane- |
S“Lﬁg@ép}@hen%ﬁ%ﬁﬁg&tﬁ%g@g Yy D heny]-3-
(t&ra[lgdr%%@, 25YRE AR IBL AL RYRLAldedi ne- 1- sul fonyl) pheny

( t et3r @mmhmpmanm_yu)z [t eaRdrbp Prastl4pSIORIEMRGYTIpHEry1]-N-
a ro yran 4-yl)-2-[4-(tetrahydropyran-4-ylsul
#"ﬂ'é 198, ¢ hi azol - 2-yl pr opi onami de:

2 .
shf% S Dy | T DRt et romm Rzl 2

ylprogllomr@pieonam de;
f al no§~I kjgl’;] &R fa]ZOBg'YB 2 ‘?‘(22 dlﬁ’ﬂ ﬂ’s}’%anq{nrggﬁxlg/ suﬁ"gllngo tlbenlyl Y

(te&ﬁbﬁdquwdﬁ—ﬂﬁmﬂ@pﬁndﬂn}i@r opi onani de;
- Chl or ot hi azol - 2/2 2-[ 4- (3-hydroxyazeti di ne- |
Suﬂ\ﬁ%?ﬁh}ogﬁ@wpl]-z-yb -[ (3-hydroxyazet1d1ne 1-sulfonyl)phenyl]-3-

d
R REAAL SRl O 2o 5,
- hy de (csxgzhmsthiazdlmge}) [ 4-&38)E DAY dlrb@gxﬁﬁydlﬂdme-1 sulfonyl)phenyl]-

drop an- 4-y| ) propi onam
3(%"%1’%9?25‘1%8 epmgargn > 2-[ 4- (4- et hyl pi per azi ne- |

-su 12 513-2:14-(4-
(t e{\fr_éas%gl)rog%ﬁ%{)’ll 24 Ié 2)[61 (gf methglllr)]lpc?razme-l sulfonyl)phenyl]-3-

(te Wmmwh)pamdmaﬁn@é) 2 [ 4- ( pi perazi ne- |

(1 e%"f @%E"B@?gﬂ 24@1%%&8&6&%%Héulfonyl)phenyl] 3-

(tethh(yEI g%%nagnag) 2- [ 4- (2-met hyl ani noet hyl sul fa
t et r afydr opyr an- 4- yl ) pr opi onam de;

N)-(p Q(JMQTqﬁhjaml#ﬁyy&-al-[14e(ﬁnyét)l]zihmmde}hylsulfamoyl)phenyl] 3-

h |
(tetﬁ}’tg?ﬁ)g&% %‘5@?%0%2 ?Paﬁﬂ r op| onani de;
N- Ezipzw(zMizmémytsmmﬁ@gnmﬁﬁmﬂcsyé9101%1}{15281 3zdl.32

(tetrahydrot];))?lrrg?ly‘ll )yle)farr%llgnggl?dzeam
N-Ethyl-4-[2~(tetrahydropyran-4-y1)-1-(thiazol-2-
ylcarbamoyl)ethyl]benzamide;
2-(3-Chloro-4-methanesu1fonylphenyl)-N—(5-ﬂuorothiazol-Z-yl)—3-
(tetrahydropyran-4-yl)propionamide;
2-(4-Methanesulfonyl-3-trifluoromethylphenyl)-N-(5 -fluorothiazol-2-y1)-3-
(tetrahydropyran-4-yl)propionamide; and
2-(3,4-Dichloropheny1)-N-(5-ﬂuorothiazol-Z—yl)—B-(tetrahydropyran—4—

yl)propionamide;
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2- (3-Cnl or o- 4- et hanesul f onyl phenyl ) - N- (5-f | uor ot hi azo

| -2-yl)-3- (tetrahydropyran-4-yl)propi onam de;
wQ2(omeshanesul fonyl -3-trifl uoronet hyl phenyl ) P&/ S2004/e03968

or ot hi azol - 2-yl) - 3-

(tetrahydropyran-4-yl)propi onai ni de; and ’

2- ( 3r 4-phushdcetplignyteptaiid StfthereoDt hi azol - 2-yl ) - 3- (tet

rahydr opyran-4- yl)propi onam de; - 108 WD 2004/072031

PCT/ US2004/ 003968 or a pharnmaceutically acceptable

sal t url Gelefte@ @HRPUNd sel ected from
(E) 13 ?ﬁEfg{J%anesseul feonyl phenyl ) -N-thiazol -2-yl-3

- t hi(BpBer-Methhasnl\omiphtayl)-N-thiazol-2-yl-3-thiophen-2-ylacrylamide;
( &) )Qg'é g Li{HI%ﬂ'fE'c}é'z' —n(lé"chgr%ts&? enyﬁ)f\f Pm cXJZ)—ylyérE/M&é) !
2 ( % '\9@&&8151%5ﬁik@ﬁl%ﬂy%]ﬁéh?ﬂ)l@%téﬁaiﬁdﬁoﬁﬁfdhwyﬂIMﬂMﬁmh—-%-

hi azol - 2- yl propi onam de;
ylmopwnﬂguﬂeopr opanesul f onyl phenyl ) - N- (5-f | uor ot hi azol - 2-

{6 B SR E AR R AR S 20 3 4.
(teiraﬁ%c?]r)pirhﬂ-mjd%ﬂromoﬁrﬂ;ﬁhiﬁyI) acryl am de (E)-3

O e ssrom gy Ve i 2 et T |

ran-4-yl)-Nthiazol -2-yl-2-(4- 1,2,3
qurfergﬁlg%cg%@&yyl phenzl gacr yl am de; N}/B ( [

enzc(EMsa(zetrmmmmnmeymhﬁwlowm;uzpfzne[riyz,y]nsazm-1-

- teSr ah]y (?pyr an-4- vyl ) propi onam de;

ylghepyl agRtopanesul f onyl phenyl ) - N- ( 3- net hyl - [
1,248l 519@% yeant b W13 thiazol-2-yl-2-(4-[1,2,3]triazol-1-
(tet(ﬂﬁwg%op np4ayl p)r opi gﬁ%m%l’ N ]

ylthepih @y glaopdepanesul fonyl phenyl) - N-pyr azin-2-yl-3-(tet

R PSRRI ssen s

yl)}‘)h)p'lé\harﬁldé 2, 4] t hi adi azol - 5- yI pr opi onam de;

E)-2-(4- cloprop anesul f on heny
N e dobiyelbpiop R hers D -Eo e P ibiadiamplis-yD-3-

R AN, 5\ Foor P b (et

( E) -22¢4( @ ydleplopaesulidyipiepiRMN-byragin-2-yl-3-(tetrahydropyran-4-
-(tet rahydr opyran-4-yl)-N-thiazol -2- ylacryl am de;
yDpepieransdeh| or ot hi azol - 2-yl ) - 2- (4- net hanesul f onyl pheny

1) - %—(4-Cyclopropanesulfonylphenyl) 3-(tetrahydropyran-4-yl)-N-
[1,2,4]thiadiazol-5-ylpropionamide;
(E)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide;
(E)-N-(5-Chloro-4-methylthiazol-2-y1)-2-(4-methanesulfonylphenyl)-3-
thiophen-2-ylacrylamide;
(E)-2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide;
(E)-N-(5-Chlorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylamide;
(E)-N-(5-Bromothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylamide; |
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(tetrahydropyran-4-yl)acrylam de; (E)-N-(5

- Bronot hi azol - 2-yl) - 2- (4- net hanesul f onyl phenyl )-3 -
w@ e@anoZboydr opyr an- 4-yl )acryl am de; - 109 WD PCT/US2004/003968

2004/ 072031 PCT/ US2004/ 003968

(E) - 2- (4- Met hanesul f onyl phenyl ) - 3- (t et rahydr ot hi opyr an

- 4- Y(E)-2N4t MicthandsuBon by (e iaydf dhiobyias-4-y1)-N-thiazol-2-

- Chl or ot hi azol - 2-yl ) - 2- (4- met hanesul f onyl phenyl)-3 -
ylger@emigRydr ot hi opyr an- 4-yl Yacryl ani de; (E)-N-(5

) Ch'(gg-g&kgs-éﬁﬁ;&ot&a%ﬁz %r)(z‘l 4%%&@8&%%@1{3}5{&@%}/' )-3 -

(tet I opyran acry am de;

(tei‘rahﬁdtbﬁﬁdsmm{yh)abls/wmdﬁyl phenyl )-3

(5 B RACR R RGRg Y h  ere BR T Gy RSB TN T o

(té@ﬂah?d%'tlﬁ&ﬁeﬁh@mﬂ%crylamMe

I or ot'hi azol -2-(4- mtrophenyl} (tet£
ahydl @M@]ﬂpmnmﬂ%@ﬁawlahﬁtrw@% -(tetrahydropyran-4-yl)-N- thiazol
1&&) Met hyl sul f anyl phenyl ) -3
dr opyran-4-yl)-N-thiazol -2- ylacryl am de;

(E) -y (25 4-N1tropheny1) -3-(tetrahydropyran-4-yl)-N-thiazol-2- ylacrylannde
-Chl orot hi azol - 2-y

- et hy| | f | phe
(1 e(tﬁaMﬁﬁ@@;@@woﬁzxﬂ))?a@r"%@%h%&) SR p s
BRIy [ henyt 5 o L YL OProP

(t et (Binyor-DRyiydsul fnylhheanyi)ys-eirate)drdriyar24-(yl)-Bytbiaop Bp
anesul finyl phenyl)-3

yla@b’lé‘ﬂﬂﬁ%ydr opyran-4-yl)-Nthiazol -2- ylacryl anm de;

(2R) ((')E? ﬁl azg(} 81%2&91—@-@/9521 (4-arulyhemu{hh&ydP3-(tetrahydropyran-

-flu
4-f1)etryinyide;opyr an- 4 yI ) pr opi onami de;

an- U 'ﬁ?@fa@w@ R R

(tét%ﬁgt trg faﬁﬁclbesm fonyl phenyl') - I\I-pyraz| n-2-y1-3

ro yran 4- r opi onam de; (2R -2-
( 4- QO Dt Syclapl@ggnnefsg%imr )- -(tqt;abgdropyran# -yl)-N-thiazol-2-
-fI yridin-2-yl)-3 -
E“fré(r ﬁ dr opyr an- 4- yl ) pr opi onami de;

(2R) (22&)m@gémmﬁm@@saﬁyﬂmwmewﬂm&mama@hya; opyr
an- 4-yl) i azo | propi onam de;
(tqtzah)yd@pe/mneird WM| f onyl phenyl ) - N- (3- net hyl - [
-3- hydr ~4-y1)-N-
3. (té{é)rﬂn% ﬂ;roﬁa%s&lﬁnafrl%h&n%l% 3 ngt%}ra ydropyran-4-yl)
[1(225§Pth12d1(a£ol@9lpﬁkm¢r&nﬁdul f onyl phenyl ) - N- pyrazi n-2-y1-3
(tet r ahydr opyr an- 4-
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluoropyridin-2-y1)-3-
(tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-(3-methyl-[1,2,4]thiadiazol-5-yl)-
3-(tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-

yD)propionamide;

-110-



yl ) propi onam de; - 110 WD 2004/072031
PCT/ US2004/ 003968
W@ 20/0220814- Cycl obut anesul f onyl phenyl ) - N- ( 5- f | up€DURI08#G3968
| -2-yl)-3- (tetrahydropyran-4-yl)propi onam de;
(E)-2-(4-Cycl opropanesul f onyl phenyl ) - N (5-fl uor ot hi azo
I(- 2- WR)()-2364| Cycﬂbblﬁmedmhﬁcnml Iﬁfe;lyl-)y‘l(’-lf'&ﬂuyﬂﬁﬂnazﬁnlzf -yl)- 3|— )
E) - N- (5- Fl uorot hj azol - 2-y 2- (4- met hanesul f onyl pheny
(tetyahydropyeane4p)Brogiprmifies- y1 ) acryl ani de:
(E)- (ﬁ@@kae@%?%e‘smﬂmeﬂ%mw otk Ry dr opyr a
n- 4-yl’) I a 2- ylacryl am de;
(t@xdhydapyraned-mh) Forylagude, anyl) phenyl ]-3-(tetrahydropyran-

g %”4 EIQE& qu%‘?th%?ﬁ%%/%& )%’W B%‘?W%“I%HYIPE?I}Y%ydr opyr an-

(té‘tr hro?ﬁﬁtﬁ $Dhcrgamyddlr opi onani de;
trah ropyr an- 4- sulfongl hen -3-(tetrahydro

pyr ath)2-(A- Melshanhm&f:@@ylamzncm Y Izadzmpyr'cm—4 -yl)-N-thiazol-2-
ridi ne-3-sul fonyl ) phenyl]-3-(tetrahydropyran-4

ylacx%rfan&lgp%{,hl azol - 2- yl propi onam de;

2- (42 DyqPaitinpyylsmihgl)sisalyf] Bt pdtadydpyrar{-tybt Nahinesldby

ran-4-yl)-N-thiazol - 2-yl propi onanmi de; 2-[4-(]

ylmmplczqamaé@i azol - 3-yl

net ha! g@%&mgmoh g,h;gﬁ@-?i(f%ﬁg@xgﬁaﬁﬁ:ylbw.tmazou_

N-t h ropl ona
ylbfaspmmhame 2-yl net hanesul f onyl ) phenyl] -3

st b o nER Bty SR A T R il
zi,-fi,rglglgﬁgrﬁ ydropyran-4-yl ) - N-th| azoI 2- yl propi onam de;
((3S)-Tet rahydr of ur an- 3- sul f onyl ) phenyl ]

- 3 (2é4+(ay1yﬁn@msnlfmsd)p&lbl)ylw (tdﬁﬂahY@DPSZfayMp}’M ~thiazel-de;
1 3}{}]?1 - Tetrahydr of ur an- 3- sul fonyl ) phenyl ] - 3- (tetra
vigg i‘(B’ -4-yl)-N thiazol - 2-yl propi onani de;

2- (42 FpyassthhRRylf mw@en H3-(tetrahydropyran-4-yl)-N-thiazol-
ftet gh)ygtrbgpyr an- 4- yI) m% I(- 't prpgfm onam de;

2-ylprpmiopamidropr opane- -sul fonyl) phenyl ] -3

2 (i SRR pk s R PP SO B s>
N-thffakc&lzzlbfl'pzopwﬂ@ﬁdal onani de;
2-[4-([1,3]Dioxolan-2-ylmethanesulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-

thiazol-2-ylpropionamide;
2-[4-(Oxetane-3-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-((38)-Tetrahydrofuran-3-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylpropionamide;
2-[4-((3R)-Tetrahydrofuran-3-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylpropionamide; '
2-(4-Cyclobutanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-[4-(2-Oxopropane-1-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
2-(4-Methylsulfamoylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylpropionamide;
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2- (4-Di net hyl sul f anoyl phenyl ) - 3-(tetrahydropyran-4-yl)
W0 bbotla72m3pol - 2- yl propi onam de; PCT/US2004/003968
2-[4- (4- Met hyl pi perazi ne- |
-sul fonyl ) phenyl ] -3-(tetrahydropyran-4-yl)-N
t hi a2zétDitefiysudfainoylrieds)-3 tetrahydropyran-4-yl)-N-thiazol-2-
ﬁé}%% i.di n-2-yl met hyl ) sul fanoyl ] phenyl }
Y ik dr opyr an- 4-yl ) - N t hi azol - 2-yl pr opi onani de;
2- {9=lf( JRBERY _N-
- 3- t‘é1 etLl r E%M%tgo ;/p};%{uféﬁﬁ@b{l‘féﬁ&'jtp %?r?g}é{% 2-yl pdrrg%}llrgﬁér%d 5y
tlgaz -@-f}(h@@@tomdmi@a | -sul fonyl) phenyl ] -3

N o R R SRS

tmitﬁoiiﬁ-}tlﬁﬂo?mhm?de yl pr opi onami de;
[ 4- (Cycl opropyl et Isulfam)yl)phen I1-3-(tetrahydro
pyr ad-U: [mn i nmadoDsalynan ke Geth a4 ) -

%0 an4y|) N-t hi azol - 2-yl -
h? E yI nmet hyl ) sul f anoyl ] phenyl }
prop Qqné(mzék&lmé.al {s8Hoty 1 JohSa IS B=(Zetfak fdrop aaali- gly-oV-ai ol 21

hept ane- 5- sul f onyl ) phenyl | - 3-
YiPrHongibopyr an- 4- yl ) - N- t hi azol - 2- yI pr opi onani de;

2h\ 2 R R IR D1 3 (D A B AR Al B

hy
yihreieparnde;1- sul f onyl ) phenyl ]-3-(tetr _ahy)ér opyran-4-yl) -
[\I-SL r? gé gkiféhérﬁsyl]n‘? risu amoyl)pthAry_lf g-?’zegr%f&rgﬁyr!cmA-yl)-N—

t}ﬂa{zbﬁgr )Zggfoggyl{@n 4-yl)-N-thiazol -2- vyl propi onam de;
N (5- of ot hi azol - 2-yl)-2-[ 4- ( 2- di met hyl am noet hyl sul

f arm%(‘,l“?th@?y;iw]py@n 4- VBtNdhymidpx/lf%M-‘ﬂ(ﬂybplmne% onan de;

ylngefnﬁ%ﬁf;‘? ﬁﬂ{% W}azgkom\{ég - [ 4- (pi perazi ne- |
(tet Mmmmmyizaoxaéls WEAHE RIS [ PAYThélRinc0s - “silfony)pheny]-3-

phannaceut| cally acceptabl e salt 't hereof

(teterhydiamer aed-ubit ﬂllﬂmdrﬁrylpmplonamde

(ot F R P AR At SRR R R U

ylﬁ lﬁﬂﬁd)éﬂ PCT/ US2004/ 003968
1%%24 Cycl obut anesul f ony]| phen){l
- f | u% HMglyl=[3.4)q1gzepane-1-sulfonyl)p enyl] 3- (tetrahydropyran—4 yD-
N-thiazol-2- ylproplonamlde,
2-[4-(Imidazole- 1-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-

g_

-—rg

ylpropionamide;
N-(5-Chlorothiazol-2-yl)-2-[4-(2-dimethylaminoethylsulfamoyl)phenyl]-3-
(tetrahydropyran-4-yl)propionamide; and
N-(5-Chlorothiazol-2-yl)-2-[4~(piperazine-1-sulfonyl)phenyl]-3-
(tetrahydropyran-4-yl)propionamide;

or a pharmaceutically acceptable salt thereof.
18. A compound selected from:

(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-

yl)propionamide; and
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(tetrahydropyran-4-yl)propi onam de; or a
phar maceutically acceptable salt thereof. 19.
W@ 20/022081%- Cycl opr opanesul f onyl phenyl ) - N- ( 5- f | BOY/U81008@03968
-2-yl)-3- (tetrahydropyran-4-yl)propionan de, or a
pharmaceutically acceptable salt thereof. 20.
(2R) (ﬂi)éﬁ(@@&bbbuﬁmﬁsnwlbmm)ﬁ?ﬁgﬁﬂubrdfhllawla%wh-32- yl -
rahydr o an ropi onam de, or a
(%ﬁgfm@éﬁ?q gg’ Vpé@%‘ﬂiig%bl e salt thereof. 21.
(B)-dré ?hﬁhﬁee&fcau%@&ep?abw shit 2hdrdofet hanesul f onyl pheny

l)-3- et rahydr opyran-4-yl)acryl am de, or a
phar rraceutl cally acceptable salt thereof. 22 A

N Fo o p- (R PR SRR oz

(tbﬁﬁ[}ﬂ@cfpyrad@%ﬁpfbpuﬁahﬁdé’; ok @phaiydeeallgaydeptabld @gethbest.
with the N=C to which it is attached forns a
2-pyrazinyl or 2- thiazolyl ring; RL and R2 are

hydr gge R3,a rogen or
fluo?g ﬂygggV@@%ﬂ?ﬁgﬁ%@%u@%@%ﬁ%ﬁggQ@h%: l§%?ogen -
(t&ttghydip y2A04HyD R (p3dnaRadd, 052 pRdme3a6ally R&apsabée salt thereof.
C3_5cycl oal kyl group or a 4-6-nenbered heterocyclic
group, and, in addition, when the dotted |ine together
“ﬁthzlh@D@QkS@hhh&%u&Gfﬁﬁ&ﬁQ@QHEH%nQ%@Qnﬁ§h&§M)3be a
Cl1_3al kyl” group 0 are i ndependent|
(taﬂrﬁWdromremwﬂdédchaaudmr apiaRi@catically @pcdp@ﬁbhe salt thereof.
hydrogen; mis 0; and the dotted |ine together with
the solid line forns an optional double bond, and

i ndi gat ascohtpatind BEFswhA g)bond has the
(E)-configuration.

R' R?

)

or a pharmaceutically acceptable salt thereof, wherein:

Q is 4-tetrahydropyranyl,

T together with the -N=C- to which it is attached forms a 2-pyrazinyl or 2-
thiazolyl ring;

R' and R? are hydrogen;

R? and R each independently are hydrogen or fluoro;

R’ is SO,R®, or SO,NR°R';

R® is hydrogen;
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23. A conpound of Formula (I): RR2 Q(CH2)mR3 R4 H
NT 5/ ONRRG (I) or a pharmaceutically

w@eweptrabl e salt thereof, wherein: Qis PCT/US2004/003968
4-tetrahydropyranyl; T together with the -N=C to
which it is attached forns a 2- pyrazi nyl or 2-
t hi aRoks4 Cs-saygloatky! gieup ke aér@rmmhe@@fbhptemsy@wm @aéhn

aékﬂgﬁﬁ) 3\?1‘%: ahy é X%%rdehn%ytg%%@% tgg I (F Hne fo%%s 8%81%%%nd iﬁ may

badd]lgallaﬂgmﬁ;gn the dotted I|ne toget her W|th t he

solidyline, forns a doubl e bond R8 3al k
gr ouf apd Rs aye ikgpendeatly @W‘@H}’lb Plf?éﬂ(%eég}éqtﬁ% ranﬂ,, a{q{pt both

?&gg g.1ine forms an optional double bond, and A
cates that the doubl e bond has the
(E) - oomsfO; guut ati on. - 114 WO 2004/ 072031

PCT/ US2004/ 003968 . 24, ce tical conp 0
Comp RS Hg Begtish B de I e o <ERLaHbIS b and
A%ﬁdlcé’cés fl’iaptlﬂéﬁﬁﬁt?l@l%h&ﬁéé t}iegﬁg)‘? #oaal t thereof, and
a pharnmaceutically acceptable carrier. 25. A method
of prophyl actic or therapeutic treatment of a

cond ere tiv n of GKis desirable

conp Rﬁgﬁg’%{léﬁ?ﬁ?magﬁ{ i stering an effective amount
of a conpound accordlﬁg to any one of clains 1 to 23,
or a pharnmaceutically \accegptable salt thereof. 26. A
met hod of prophylactig or “fherapeutic treatment of
hypergl ycem a or di aeths conprising a step of

adm nistering an effe e’ anount of a conpound
according to any of claijns 1 to 23, or a

pharmaceutical ly acceﬁ?'dtﬂne salt thereof.
R R

\_/

or a pharmaceutically acceptable salt thereof, wherein:

Rs
R6
Q)

Q is 4-tetrahydropyranyl,

T together with the -N=C- to which it is attached forms a 2-pyrazinyl or 2-
thiazolyl ring;

R' and R? are hydrogen;

R? and R* each independently are hydrogen or fluoro;

R’is SO,R%;

R®is hydrogen;

Riisa Cs.4cycloalkyl group and, in addition, when the dotted line together
with the solid line forms a double bond R® may be a Cy.salkyl group;

m is 0; and

the dotted line together with the solid line forms an optional double bond, and

A indicates that the double bond has the (E)-configuration.
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27. The nethod according to claim 26 wherein the

conpound according to any one of clainms 1 to 23 is
w@eivisii®sered in conbi nation with one or nore PCTIES2004/003968

anti- hyperglycem c agents or anti-diabetic agents.

28. A nethod of prevention of diabetes in a human

denonstrating pre- di abeti c hyperglycem a or i rrpai red

g!’]ug%?eét | er ancg?ﬂjlcg%ﬁj %H]?rtisg ggg%ﬁfg 358 1ngt% any

oBlg@isti X3, r ﬁPMatﬁfacelﬁicall cbpfableddlt tidredt, and a
hannaceuti cally acceptab salt thereof. 29. A

p eagicplly aqogplaplesgiiait i on of a compound of Fornul a
(lay RLR2 Q (CH2)mMR3 R4 IOHN OINT R5 R6
-115 WO 2004/ 072031 PCT/ US2004/ 003968 (la) said
pr 0 c@SsAcmethodl Sfplgphylsétﬁ:rbroﬁerﬁ}b‘@tlc omdmmmt)f o Bomafitién where

fFor la (I Ri mOH R5/ IV
afé}V %d ©k 15 deg ( ME RsiSingGy g %f lmsli@m&&n effsgiivie angount
e
RS By g g,

accepipblgisalt dferdedr nul a (1b) R R2 Q (CH2)m

26. A method of prophylactic or therapeutic treatment of hyperglycemia or
diabetes comprising a step of administering an effective amount of a compound

according to any of claims 1 to 23, or a pharmaceutically acceptable salt thereof.

27. The method according to claim 26 wherein the compound according to
any one of claims 1 to 23 is administered in combination with one or more other anti-

hyperglycemic agents or anti-diabetic agents.

28. A method of prevention of diabetes in a human demonstrating pre-
diabetic hyperglycemia or impaired glucose tolerance comprising a step of
administering an effective prophylactic amount of a compound according to any of

claims 1 to 23, or a pharmaceutically acceptable salt thereof.

29. A process for the preparation of a compound of Formula (Ia)
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RBR4 HN 50T RR6 (Ib) said process conprising
a step of the condensation of a conpound of Fornul a
W@ Xokh)203t 116 WO 2004/ 072031 PCT/ US2004/ 003958I/URDOFAM3968

Q (CH2)mOH R5 RVIII wth a conpound of Fornul a
(VM): RBRA HZNT V wherein Q T, RLto R6 and in are
as defined in claiml1l. 31. A conpound of fornula (1a)

: R R .0 (CH 51 [.ORIV R6 rein
sbid lpp<ScoByistiaut Hagn (e peishetiaf ol peompRiab s ormisy OV
SO2RB, or S02NR9R10; R6R'ns hylginogen; - 117 WO

2004/ 072031 PCT/ US2004/ 008968 'R8 i s a Cl1- 3al kyl

group, a C3 _5cycl oal kyl or a 4-6-nmenbered

with a compound of Formula (V):

R R4
HoN
U
Vv

wherein Q, T, R! to RS, m and A are as defined in claim 1.

30. A process for the preparation of a compound of Formula (Ib)

R’I RZ

(CHZ)m

(Ib)

said process comprising a step of the condensation of a compound of Formula (VIII):
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henyl ) - 3- (t et rahydr opyra
)-3-(tetrahydropyran-4-y

het erocyclic group; RO and Rl are independently Co
al kyl, provided that RO and R10 are not both
woiyanogest mis 0; and A indicates that the dopwi/ESivosah3oes
has the (E)-configuration. 32. A conpound of Fornmul a
(1'V) selected from
(E) - 2- (4- Cycl opr opanesul Rdnyl phényl ) - 3- (t et rahydr opyra
n-4-yl)acrylic acid,
(E)-2-(4-Cycl opropanesul f D
n-4-yl)acrylic acid;
(E) - 2- (4- Met hanesul f onyl phepny
[ )Yacrylic acid;
(E)-2-(4-Ethanesu|fony|pﬁgF9'9-3-(tetrahydropyran-4-y|
)acrylic acid; and
(E) 2-[4- (Propane | -sul fonyl) henyl -3- (tetrahydropyra
4-yl)acrylic acid. 334 eC of formula

(VIII) R R2 Q (CH2) ORR6 Viii Qis
4-t et rahydropyranyl ; 5 R2 ape hydrogen; R5 is
S02R8, or SOZNR9R10R s hydrogen; R8 is a
C3. 5cycl oal kyl group or &64-6-nenbered heterocyclic
group; RO and R1O are |ndependéﬂﬂly C.alkyl, provided
t hat hydrogen; and mis 0. -
118’W€§)g%%ﬁﬁé@%%g%n%%TﬁU 2004/003968 34. A conpound
of Fornula (VI11) selected RPomR*
2- (4- Cycl opr opanesul f onyl phe -3-(tetrahydropyran- 4-
yl) - propionic acid, HoN
2- (4- Met hoxynet hanesul f any| pheny]) - 3
-(tetrahydropyran-4-yl)-prgQpi oni ¢ acid;
2- (4- Et hyl sul f amoyl phenyl ) -\3- (t et r ahydr opyr an-4-yl ) pro
pionic aci d;

2-(4- Cyclobutanesulfonylpheny@) 3-(tetrahydropyran-4-y
I)proplonlc aci d;
(2R) I EW )

b e R SR e 1

31. A compound of formula (IV):

wherein Q is 4-tetrahydropyranyl;
! and R? are hydrogen;

R’is SOzRg, or SOzNRng;

R® is hydrogen,
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aci d;
(2R) - 2- (4- Et hyl sul f anoyl phenyl ) - 3-(t etrahydropyran-4-y
WO romosni ¢ aci d; and PCT/US2004/003968
(2R) - 2- (4- Cycl obut anesul f onyl phenyl ) -3
-(t etgr_ahﬁirogyran%-yl )propionic acid, 35.
5- FRud$ aChpalld grouny p&sisteleplkyd groim et 4ro-memgergddi ti on

het%?dcglcltig‘gxroﬁﬁ,f .- 119

R® and R' are independently Coalkyl, provided that R’ and R'° are not both
hydrogen;

m is 0; and

A indicates that the double bond has the (E)-configuration.

32. A compound of Formula (IV) selected from:
(E)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acrylic acid;
(E)-2-(4-Cyclopropanesulfinylphenyl)-3-(tetrahydropyran-4-ylacrylic acid;
(E)-2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acrylic acid;
(E)-2-(4-Ethanesulfonylphenyl)-3-(tetrahydropyran-4-ylacrylic acid; and
(E)-2-[4-(Propane-1-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)acrylic acid.

33. A compound of formula (VIII):

R R?
(CHz)m
OH
RS ©
6
R VIII

Q is 4-tetrahydropyranyl;

R' and R? are hydrogen;

R’ is SO,R®, or SO,NR’R';

R® is hydrogen;

Riisa Cs.scycloalkyl group or a 4-6-membered heterocyclic group;

R® and R' are independently Cy_salkyl, provided that R® and R' are not both
hydrogen; and

mis 0.
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acid;

acid;

acid.

34. A compound of Formula (VIII) selected from:
2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-propionic acid,
2-(4-Methoxymethanesulfanylphenyl)-3-(tetrahydropyran-4-yl)-propionic

2-(4-Ethylsulfamoylphenyl)-3-(tetrahydropyran-4-yl)propionic acid;
2-(4-Cyclobutanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic
(2R)-2-(4-Ethylsulfamoylphenyl)-3-(tetrahydropyran-4-yl)propionic acid; and

(2R)-2-(4-Cyclobutanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic

35. 5-Fluorothiazol-2-ylamine or an amide or acid addition salt thereof.
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