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SULFONAM DE- THI AZOLPYRI DI NE DERI VATI VES AS GLUCOKI NASE
WRDSNSSHORS USEFUL THE THE ATMENT OF TYPE 2 DP@BERIE85/003456

SULFONM%,Q@FH ZSOPROUARS p IR ARE RS dL¥ERNL QR EOHAheSrRd USEFUL THE TRE

AMENT dF r@FPL0RY dx¢kpne derivatives, pharmaceuti cal
conpositions containing them and to nethods of

treating gl ucoki nase nedi ated conditions, in

Organic D¥higoedbgr . i npaired glucose tol erance and Type 2
di abetes, by enploying such conpounds. Accordingly,
the present invention provides conpounds of the

The pre%ﬂ%ré %}aﬁti%reﬂagesn(ggpigégaﬁyvﬁgegdfgﬁgtivgggwgarr’?‘xﬁcgﬁgc:al I?;lor%positions
containiPthieAm aht Yo Fiekisids ofitrestirgl dvdokiralsk ouadiated kphditibns, in particular,

.. alkylthi ono, sulfonyl, carboxy, carbanoyl, sulfanpyl

mpairedGg1ideser oRETcy CHIIPE PSRN PG Y LepHdppodes
cycl oal kyl or C3-C6 heterocyclyl; R3 is hydrogen,

Accordirtfy, dgepresetam@ntiboprividek kpipoundsosfehe &drfoosty; R4 i s

hydr ogen, optionally substituted al kyl, or cycloal kyl;
R5 is -(CRGR7)m WR8 in which R6 and R7 are

i ndependedy | }© hydr ogen, optional | ¥ bstituted al kyl

or cygloal k3d; o R6 and R7 conpi ned\are al kyl ene

whi ch toget he N theQcarb whi ch tBey are
attached form to 74menbgred ATNY; mis zdto” or an

AV Isy<NRON in which RO is
hydrogen, optRgnally substhituted al kyl or
het erocycl yl; or R9/Ts -C(O R10, -C(O OR10i or
-C(O NRLOR11 in wi¥ch R10 is optionally substituted
. al kyl', cycl oal kyl, aryl, heteroaryl, aral kyl or
whereinpet eroaral kyl ; R11 is hydrogen or |ower alkyl; or Rl1

Ro RS, REBReR et Pl @‘t@*ﬁ%@%ﬂ%ﬁﬁj@%‘??‘o‘?&f‘ﬁ'*‘*& |
alkyitbiober sidfonyinegrboty, varbsmalls swfamaybopatv @ sgigstituted amino;

Rz isP 3-(/35 gyzc?c%?léy?gg é35'86 heterocyclyl;

Rs is hydrogen, halogen, cyano, lower alkyl or lower alkoxy;
R4 is hydrogen, optionally substituted alkyl, or cycloalkyl;
Rs is -(CReR7)m-W-Rs in which
Re and Ry are independently hydrogen, optionally substituted alkyl or cycloalkyl; or
Rs and R; combined are alkylene which together with the carbon atom to which they
are attached form a 3- to 7-membered ring;
m is zero or an integer from 1 to 5;
W is -NRg- in which
Rq is hydrogen, optionally substituted alkyl or heterocyclyl; or
Ro is -C(O)R10, -C(O)ORy, or -C(O)NR1oR44 in which
R0 is optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl;
R44 is hydrogen or lower alkyl; or
R4 and R, combined are alkylene which together with the nitrogen atom to
which they are attached form a 4- to 7-membered ring; or

W is absent;



-2 R5 is hydrogen, optionally substituted Cl1-C7 al kyl,
cycl oal kyl, aryl or heterocyclyl; or R8 and R9
w@ ey ar e al kyl ene whi ch toget her wth thePCI/EPIIOEON3456
atomto which they are attached forma 4- to
7-menmbered ring; or R5 and R4 conbined are al kyl ene
whi ch together with the nitrogen atomto which they
are attached forma 4- to 7-nenbered ring; or R5 and
RsF¢ hycabgén to@g@? amy swstgmtém 61?5b"@ﬁb epcla%myn ér@ld M'gﬂrotbgyl; or
are attached for - 1o - er use r ed.
Reginaaty ST B PP AP EARRY T eGP asiLatpy 1 Mifich they
S gRsdtidche@tbror amB Yo Zanémbered ring; 8r ot her het er oat ons
sel ected from oxygen, nitrogen and sulfur; or an
Rs ané Raneinbined atchallylsine which tpgetharwitbribe nitroger atana to which they are
atbBAEFRIm 1. 18 ARAIBAEihGAN v acceptabl e salt

ereo corrpoun e pr esent 1 nventlion _
Rs and RQYAKeA tpdetiarewinh @ Kigbged Qtdirﬁtd/\hhlelh trityare QlHEHRMI FOABE 6- to

activators and, . thuys, ma be d for
1o et e, iR o S8k e s WsHtirey SRGponalty
suagmuredldﬂ%ay coi‘h@nolomdfhéﬁ heterdaasitbalettel fioAY oB@en, nitrogen
,yed for prevention and treatnent of inpaired
Bse tol erance, Type 2 di abetes and obesity. Listed
or an enaﬁ@éf@%“i et S el W R helth B A3 mBatcall
acceptablEisali ¢hatesfi ni ti ons apply to the terns as they are used
t hroughout the specification wunless they are
The com[ﬂuﬂeé Bt $8 p rés@Ht%e'nﬂoﬁP?&)'Jé ﬂ?dr%%\e&l@él eHée\X/hich are
I vi dual or as par roup, e.d.
glucokmawh@ﬁwatpraﬁn%ttméhmémbemmyeﬁfoat reaémﬁnwfcmpmk@ase
t
meditedshANSHL RCAIRBG! bRt IoRrBA AP HP o BRGo 6T
prevention an@ trbetmetnuo@ﬁnmlm @hcosedplermﬁm2 dlekietes and obessity.
hydr ocar bon groups having 1-20 carbon atons,

Listed beIB\Vved‘r efhiond Mfﬁg?%ms%éé@&o d%ﬁrﬂél ths ﬁoHlﬁéb%tdfttHEepqesent
al ky roups inc e nethyl, ethy , 1soprop
invention.nT efinitipnyaapply, tojtke tﬁ;mﬂas tb@y]@lgﬁ useﬁéﬁlgﬂugh(plgélp%gppcmcatlon
unless th%’%ﬁtqeur?f/gghﬁi E@?{lhﬂlp%glgéﬁsﬁ%rﬁ%% )éhh%‘l]ﬁdlgpgaﬂ c;?eczls part o‘r;ja larger

group, .g. gwhereloyan ajte@lm@erg oint of arcedaipygroweisdimitedde 8 sppofin @tom
Wi ng groups: hal o, hydroxy, al kanoyl, al koxy,
within tha{?'ll?gﬁow oxy, thiol, alkylthio, alkylthiono suI fonyl
fanoyl, carbanoy cyano, carboxy, acyl, ar
The term 55PH€'@H?|IY SU&Ptktyt@q a'kyl r%fﬁr@dsaymsg@%wtaﬁi ﬁbsut&ﬁtut%@tm@ht— or
branched%ﬁgﬁtﬂyb%c@%oﬁrggmps 'H@(rﬁp QLS barboh Bfarh’sd Ip%a*e.l gdﬂfr@ E¥kbon
ryl hi en hi azo pyrrolidyl,
atoms. Ewplﬁfydwsubﬁmtqvealkyl rgéoupm@clvé@‘ metmyé\ﬁéhylemrawl lswp@wb n-butyl,
3 I S
t-butyl, lsdtﬁutﬁ'b&ﬁ){l %e&% |§1{:Haé?&goﬂé§t%/ﬁﬁ34¢&h%%§/ &%%Soséﬁ‘séhﬂ%eﬁﬂe
Substltutqd@mmmsﬁr@d}m@ut ape meidinitedrip, kY @srips sypstithigh &y one or

more of tHeEoREWING Yrdub¥OhhRAE hydrBlkP g0y P ERBL &Ry bRAIRE; alkyithio,
alkylthiono, sulfonyl, sulfamoy!l, carbamoyl, cyano, carboxy, acyl, aryl, alkenyl, alkynyl,
aralkoxy, guanidino, optionally substituted amino, heterocyclyl including imidazolyl, furyl,
thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the like.

The term "lower alkyl" refers to those alkyl groups as described above having 1-7, preferably

2-4 carbon atoms.



The term "al kenyl" refers to a ny of the above al kyl

groups having at |east two carbon atons and further
w@osaY\isg a carbon to carbon doubl e bond at PEEEPm®OF003456

of attachnent. Groups havi ng 2-4 carbon atons are

preferred. The term"al kyn§r" refers to any of -the

above al kyl groups having at |east two carbon atons

and further containing a carbon to carbon triple bond

The termahalbfen"e"mdloOfefatd @ATUBHNE, cHIBIEPBronliAY BRdiodir. car bon
atons are preferred. The term "al kyl ene" refers to a

oo S B 1SS B 198 1 SRR T oms

and funhmagormmngtaenrutpm &ﬂcmibbh donBleWonteit the ARt @@hetbent. Groups
from freg'(o) S(O2 or NR, wherein R may

having Zéeca %rgﬁarealgg tycl oal kyl, aryl, heterocyclyl,
aralkyl heteroaralkyl acyl , carbannyl, sul fonyl ,

The termabkmwtrafdn@twé ny oamﬁ w&a:u@ogwups rhaah@bkl@éytct%b@mdn atoms
t a ne
and furtn{oelifng aFSiet fp tBoR il PBTA AhbeRP L A &1t Bmesk oroups

having 2-#irearbonpitorasald prefshsti t ut ed al kyl, cycl oal kyl, aryl,
heterocyclyl oxo, hal ogen, hydroxy,. carboxy, alkoxy,
a and. the oal k

Tho tom 3R GEASTERIIN Sl Fragb 15 o Y bty

single boods, Erg ,c-yCHpg- wiyateinoais 468, ichi iy de idteirdpted vidbironat @ itore

f whi t b to
heteroat%%q%t%ﬁlgmé) ggy gﬁﬁbgﬁn@&ﬁg&% g}%&)bgﬂydrogen alkyl,
cycloalkyk uh&theté#b@ié:lyb)é@l@l Wetéf@ér%ll@” l%t%?l' &é}l’SQﬂh@yl s@fb‘ﬁpl §Fkoxycarbonyl,

al k | ka
anyonycafkepPin RN SRR, B D hearh A diS eyt ther b sebsttuted
with one &4 rhMﬂdéMb@htu@M@%leéiéd %W@pt@hléﬂ%)@lﬂj%ﬁt@f&&’élkyl S(HJCTOQW(W aryl,

onam do, het er 00}2
hetefOCV@fe?m B?'g?g?fbﬁb'&%ws 63 avcfé's%oﬂ @w@a@@ny'r?addh%hk%ut
are not limted to, cyclopropyl, cyclobutyl,
The term C&ybldén@ﬂtrb‘l’ers ey ébﬁtﬁﬁxﬂf' eydtitutedl ﬁ*ld?\'&b@y@l‘b W&lic or tricyclic

| ohexe I i ke. npl ary blcycllc
hydrocar B¢l % qztﬁmsua%crbgfr\mjph may gpptain one or more carbon

to carbonldxBlRYHNGE, nmﬂﬁe cybl@%lk?h%lﬁ{l Bg %gb:t,tm(tbd by one or more substituents,
i cycl o

dron
such as aﬂwﬁe Oo P50 %%Pfép?&m, %’f%wl apﬁa@mp F31BpTEHy plkylamino,
dlalkylamﬁnoﬁtmhl rangfithy) éM@'dé{r@ox% élkbk‘ﬁﬁ?bﬂnyl sulfonyl, sulfonamido,

trimnmeth cyclo hept
SU|fam0yeh%t§@C%f'Q%‘ iﬁy'ﬁg'llkﬁy anEJ the | ? kep Exenpl ary tricyclic

hydr ocar bon groups include adamantyl and the |ike.
Exemplary venoeydic hadrsexybor gloaps iricudel, kit ar@not irhiged 1! 8yclopropyl,

anoyl" refer 2005/095418
°y°'°bUWb&>t9lf%&f%65°f/9'ee$@§envP&yeﬂﬂée%yg%ﬂﬁ% YRR 38503 e 5 1o
al kyl-C(O-0O. The terns "al kyl am no" and .
Exemplary @Icgtucyiyamca:bom gfcmpsﬁmladéwd»mwindanﬁexaawmirmnk

tetrahydroéna‘e @Velmo%ﬂfyi QT? g?[éa rﬁ%@)@{[n bfcg?lg{%z ?]{p%pttylo

bicyclo[2.21nebtehyl, 6,6TdIRdthyIbicytibi3a . kinepiyl, )2, 6,6-ttheth§ibicOclo[3.1.1]heptyl,
bicyclo[2. &%ochI %ndS he like.

Exemplary tricyclic hydrocarbon groups include adamantyl and the like.
The term "alkoxy" refers to alkyl-O-.

The term "alkanoy!” refers to aalkyl-C(O)-.



The term"trial kyl silyloxy" refers to (al kyl)3S O.
The term "al kyl thi ono" refers to alkyl-S(O-. The

wao esos0dlkyl sul fonyl " refers to al kyl -S(0)2 -.PdnEP1065/0N03456
"al koxycarbonyl" refers to alkyl-OC(O-. The term
"al koxycar bonyl oxy" referé-to alkyl-O-C(O O . The term
"carbanmoyl" refers to HZNC(O -, alkyl-NH C(O -,
(al kyl )2NC(O -, aryl-NHC(O -, alkyl(aryl)-NCO) -,

The term PEk&iRXY? rddiStOhtkyl-@ldyb heteroaryl ) -NC(O) -, _
aral kyl -NHC(O) -, al kyl'(aral kyl)-NC(O - and the I|ike.
The term"sul famoyl " refers to HZNS(O) 2-, i

The term%li'q&{laqq\'pg'( @c&'_'c!nal@éqzrgvxpy Eq{g(t@)qlkyl-l\gﬁquq\ﬁg{y@l}q respectively.
al kyl (aryl)-NS(O) 2-, (aryl)2NS(O) 2-,

R haNEREOLRaIkvIE kyh - NHS(O) 2-, heteroaral kyl -

The termNﬁ%%{%%g%d t hg}(’lz?l&)él?é@rzg\*{' erm "sul fonani do" refers
to alkyl-S(O2-NH, aryl-S(0O 2-NH, aral kyl -S(O 2- NH,

The termﬁ@k)émr@ﬂersszo@wm , heteroaral kyl - S(O) 2- NH,
al kyl -S(O) 2-N(al kyl)-, aryl-S(O 2-N(al kyl) -,

The term afrialklyi iy Sefdrs 1d=myysi).- . heteroaryl - S(0) 2- N(al kyl) -,
het er oar al kyl - S(0)2-N(al kyl )- and the like. The term
"sulfopyl" refers to alkylsulfonyl, arylsulfonyl,

The term h@?&?/'é&))fiws [FFfFWQI(?"‘H?@IC&{'yI sul fonyl ,
het er oar al kyl sul fonyl and the Iike. The term

The term "glkylinioiat FefesubsAkyl-8{®H. ani no" refers to a primary or
secondary am no group which may optionally be

S tituted by a su (fuent such as acyl, sulfonyl,
Thete”ndﬁga?y%gybgﬁ?%foaﬁvgéégkkoxycarbonyl, aryl oxycar bonyl ,
het er oar yl oxycar bonyl , aral koxycar bonyl ,

The term haikexyeanBhioserbaky-0-caybamyl and the Iike. WO
- 2005/ 095418 PCT/ EP2005/ 003456 -5 The term"aryl"

’ ~_refers to nocyclic aor bigyclic aromatic hydrocarbon
The termgrf%% a'&’&’Uﬁg’@’ 6&%23 tocaj‘%%ﬁ&@g% in the ring portion,
such as phenyl, biphenyl, napltthyl and

The term ' @irbahypyr pifephd MyNC(OR2akyl-0fH GHO E(alka),NeOto oray i NHO@®)-,
substituted by 1-4 substituents, such as optionally
alkyl(ary NG & hRteraard NPIC(OLs PVt ATy NC (@Y Ak IHC 92t o,

alkyl(arall)AOKY)- afl kRe, acyl ., al kanoyl oxy, aryloxy,
optionally substituted amno, thiol, alkylthio,

arylthio, nitro, cyano, carbox al koxycar bonyl ,
The term ZeigEIR{ refei toyHNS(Giro, 2INFGR(): . GURRINSH o A-NHS(O)x-
alkyl(aryl)hescti)gs:yé?i/lyzNS;Qosi-,tHé@erbérlyﬁNHE@)J—%@K&WH@QM%LiHété%&é{r‘a'lkyl-

refers to optionally substituted phenyl as described
NHS(O)-ai@dhe kS| . The term "aral kyl" refers tb an aryl

group bonded directly through an al kyl group, such as
The term _?_ﬁﬂfbhémid'Bh aefé.lgrktmla'nﬁ_r-@tck)amg#! ém@‘(@ofrﬁﬁqlaagﬂylkgghb)%@; :
term"ara thio" refers tg ara -S-. e term
heteroaryi-3{Qk iy hetpopEalky & Ol AISGr Ol Bt 2V b Y aikyn-,
aralkyl-S(U){-NQémtyl)a,rhe@érlsa?’-sw)g-lmalkyl}[hﬁete@bé?‘alk@f-s{GHJN(QIRbe-"and the like.
refers to aryl-S(0)27.
The term "sulfonyl" refers to alkylsulfonyl, arylsulforyl, heteroarylsulfonyl, aralkylsulfonyl,

heteroaralkylsulfonyl and the like.

The term “optionally substituted amino” refers to a primary or secondary amino group which
may optionally be substituted by a substituent such as acyl, sulfonyl, alkoxycarbonyl,
cycloalkoxycarbonyl, aryloxycarbonyl, heteroaryloxy carbonyl, aralkoxycarbonyl,

heteroaralkoxycarbonyl, carbamoyl and the like.



The term"arylthio" refers to aryl-S-. The term
"aroyl" refers to aryl-C(O-. The term "aroyl oxy"
WO 2d080%5410 aryl -C(O) -0-. The term "ar oyl am noPCT/EPBDT003456
to aryl-C(O-NH. The term "aryl oxycarbonyl" refers
to aryl-0-C(O-. The tern®*heterocyclyl" or
"heterocycl 0" refers to an optionally substituted,
fully saturated or unsaturated, aromatic or

The term Wlal‘é?%ttb Endnbeldie o 'b&%lrc a%rﬁatnc M‘!‘Hr@éh thondrdups IQavmg 6-12
nmbered nonocyclic, 7- nber ed

Cc
carbon atqms in Hermormamis, slch as ewyi @'nhiemj w&}f@w\ a%ﬁ%’ﬁhmagaphthyl
each of wﬂfchln%ﬁéptf?)ﬂsnm %&ﬁﬁ%@ INH -ﬂtsubﬁﬂ&int@n§ué}ﬁé§’eﬁtlonall

tom containi'ng ring ring of the heterocy cI|c

substltuteg rediyp t@f&mrqnﬁﬁhwg C%P'Qfé‘ﬂ’é r"@!ﬁ bRy qﬂﬁw fcylzallsan%'loxy, aryloxy,
ophonally&?‘g%&@@ﬁ?ﬁg u(? qhisE %ﬁ(?ltﬁl& %\;\f%lt% tnfth RParih Of8rboky ¥ikeRycarbonyl,

ere e nitrogen and sul fur
corbamoyloAibineraifonsluiosamise: NSRBIy GVISBIdRdIBed. | The
het erocyclic group may ba attached at a heteroatom or
The term %8@6&/@!’1‘, aye %feMo%@éﬁaﬂ? 2f8shitRed bRERPOR! §E534BEd under aryl.
Exenpl'ary fonocyclic heterocycllc groups i ncl ude
pyrrolidinyl, pyrrolyl, razo oxet any|
The term p@faufx'o refais to anrﬁrwaamrylpon Phdasﬁtﬁn thropg @WH%&SHPP@. $gh as
benzyl. triazolyl, oxazonI oxazolidinyl, isoxazolinyl,
isoxazolyl thiazonI thiadiazolyl, thiazolidinyl,

I sot hi az I SO ol i di nyl, furyl,
The termt%r?P(gﬂg,)dr @}[qﬁ)t)qar Kyt gﬁ%’ oxadi azol yl, piperidinyl,

pi perazi nyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
The term Zar@vks)ltmé’rr@fewl'tmadalkyzsoxoazepi nyl, azepinyl,
4- piperidonyl pyridyl, pyra2|nyl yrinidinyl,

dazi n t etrahydro I
he torm BYEURP LY 1 LSRR AP LA B oy aroun.
thlannrphollnyl sul fone, 1, 3-di oxol ane and
The term t'a/isalfyrt’oefersl - atjle(@)Ri enyl ,
1,1,4-trioxo-1, 2,5-thiadi azolidin-2-yl and the |ike.
Exenpl ary bicyc|jc heterocyclic groups include
T“ete"nﬁﬁa@ﬁ9ﬁ?xﬁ?ﬁyéwgﬁao|y|, benzot hi azolyl, benzoxazinyl,
benzoxazol yl , benzot hi enyl, benzothi azi nyl, quinuclid
The term ‘&bl refetsnolarymd(O)-. t et r ahydr oqui nol i nyl ,

decahydroquinolinyl i soqui nol i nyl,

t.etrah S n decahydr0|squ|noI|nyI
Thete"“ﬁ@ﬁ¥bﬁ¥ ?égh %@«gq%yran i ndol i zi nyl, benzofuryl,

chronDnyI coumari nyl, benzopyranyl, cinnolinyl,

The term QarbmleWMd”mgl’ers ﬁoradyiz@(QHNH-pyr rol c pyridyl,

furopyridinyl (such as furo[ 2, 3-c] pyridinyl,

» [ # ro[2,3-b ridinyl),

The term é’r&%%f‘ oa?%%M} Eg{e@{&yérlfl-@@(f)y- [ 1py yl)

1, 3-di oxo-1, 3- dlhydr0|50|ndol 2-y
The term dlnetymcmjw nla“bgtqrcpgmdo(' gQ]‘@ns tggn @pﬂonﬁllhymtluﬂeﬁ( dully saturated or

| [+

unsaturatg &rjl’l %?/@% '% B#(%nearr%tal;?l C g ou ’s 'ghc Ecg éécké;? b{a:?)z(f; F]?—:Jln’?défed
monocyclid, Betoztbmepibeyed lequih oehdded pfmwberebgﬁnlqu@gln@ system, which
has at Iedgggﬁ%‘ﬁétjgl:&l’u%rﬂ“ ﬁt l@g{t oﬁ%b r&g bo|n X%ﬁbﬁéﬁﬁp%ﬁlga rEbagPirir?)gl of the
heterocycan grqupe:dnla(reng aﬂetereatnm mey ba\wcyca o113 heterpaigas selected from

nitrogen %&pﬁt (‘»é/g{eﬁ gt&?ﬁé 5&9&%% bion® OMBrs th§%ﬁ%éé#éﬁ@sulfur heteroatoms

may also optionally be oxndlzed The heterocyclic group may be attached at a heteroatom or

a carbon atom.



groups refer to heterocyclic groups substituted with
1, 2 or 3 substituents selected fromthe group
w@omwsisuisg of the follow ng: (a) optionally PCI/EP2005/003456

substituted al kyl; (Db) hydroxyl (or protected

hydroxyl); (c) hal o; (d) oxo, i.e., =0; (e)

optionally substituted am no; (f) al koxy; (9)

cycl oal kyl'; (h) carboxy; (i) heterocyclooxy; (j)
Exemplar&lnk@?oyyalbb@terbcycﬂu gloups inchsle tprsftrblldlm)e,cb)drlec pyrazolyl, oxetanyl,

yrazohny?kl)'n q%lo'&[ibon bltn\p//\f ll’ﬁ %5061 %%4 azgl%/ ge?z% égé)%ﬁ"alngb | -
lsoxazollr(yQ)lslcﬂbkdﬂpmiaszll, thliémazm dyiiaacz(ljc?nyl (|£{?th|a2cy|yl mmhlgzélrd)r}yl furyl,
; . a fni.o: A o ;
tetranyar iy, i, oty wpotifipn. BbbrecRid Eyxcesaetvion w t h
2-oxop|ps’t|d|iml 2-6XOpY oAby, 2-akbaxepinyhydemog) 4- pl@BﬂﬁiOnyl pyridyl, pyrazinyl,

pyrimidingl Sy BRg Ry eI RyoroneABi o R E AR ot i D Hﬂa%wfﬂ"@fiﬂv'
sulfoxide | tAia@tegPhliRyI X gIes) 1*;3 dudg@ane Aetetrahvarohiet etiomtaiendj kyl "

. refers to.n terocycllc groups as descri bed
1,1,4-tno§56§e’55thlaﬁl%o[]%p%- g refers to an aromatic
het erocycle, e.qg., nDnocycllc or bicyclic aryl, such

Exempla@Solcrwlicr IﬁétwocycﬂmrnglmsyhcludermdayloHIM/drotdblyaz bdaryz{qthlazolyl
zol

azol t.hi az [ sot ryl,
venzon ST i S g A SE et KO RS g
tetrahydrbcﬁldlﬁlilmﬂ/l deemyatdaumaling; lisoqomolop aztaiyldroisbeoinotifmileny|

n SO az Q

secaryarSAgAONAIY] ek S A-ARL b HoruEIE LR e TGE ik,
coumaringl, ksghzoplyngr, ciah&lingl, gainokalingl, indazolyl, pyrrolopyridyl, furopyndmyl
(such as furo[2,3-c]pyridinyl, furo[3,2-b]-pyridinyl] or fl'JAro[2A,3—b]pyridinyl), dihydroisoindolyl,
1,3-dioxo-1,3-dihydroisoindol-2-yl, dihydroquinazolinyl (such ;is 3,4-dihydro-4-oxo-
quinazolinyl), phthalazinyl and the like.

Exemplary tricyclic heterocyclic groups include carbazolyl, dibenzoazepinyl, dithienoazepinyl,
benzindolyl, phenanthrolinyl, acridinyl, phenanthridinyl, phenoxazinyl, phenothiazinyl,
xanthenyl, carbolinyl and the like.

The term “heterocyclyl” includes substituted heterocyclic groups. Substituted heterocyclic
groups refer to heterocyclic groups substituted with 1, 2 or 3 substituents selected from the
group consisting of the following:

(a) optionally substituted alkyl;

(b) hydroxyl (or protected hydroxyl);

(¢) halo;

(d) oxo,i.e., =0;

(e) optionally substituted amino;

(f) alkoxy;

(g) cycloalkyl;

(h) carboxy;

(i) heterocyclooxy;

(i) alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyl;



The term "heteroaryl sul fonyl"” refers to

heteroaryl -S(OS . The term"heteroaroyl"” refers to
whedosneay/| - C(O) -. The term "het eroar oyl am no"PCEEPR2085/003456

to heteroaryl-C(ONH. The term "heteroaral kyl" refers

to a heteroaryl group bonded t hrough an al kyl group.

The term "heteroaral kanoyl" refers to

het er oaral kyl -C(O) -. The term "het eroaral kanoyl anm no"
(kb efreersapto; het er oar al kyl - C(O NH-. WD 2005/ 095418
(I) M(FDPZOOS/ 003456 -8 The term"acyl" refers to

ndyl aroyl, heteroaroyl, aralkanoyl,

(nhetwanxar al kanoyl and the I|ike. The term "acyl am no"
e‘& al kanoyl am no, aroyl am no, heteroaroyl am no,
ral 3?‘1’8% am no, heteroaral kanoyl am no and the |ike.

(oPhaarlkmoeluky,cal |y acceptable salts of the conpounds of

(Sa resent invention refer to salts formed with

P C|a(§ anely acid addition salts, such as of m neral

(qaimaﬂ;ﬂthmr gani c carboxylic acids and organic sulfonic

aci d hydrochloric acid, maleic acid and

()rret uI fonic aci d, respectively. Simlarly,

(sphaarlkyameutl cally acceptable salts of the conpounds of

Yention refer to salts fornmed with bases,
na I )y’catl onic salts, such as alkali and al kal i ne

(uearcbl‘bammiyal salts, e.g., sodium lithium potassium

aI Cllklrp an magnesi um as well as ammonium salts,
gara nium trinmethyl anmmoni um di et hyl anmoni um

(wan chryl ropﬂcﬁl’ﬂangi sowime@wlth alst, byéloalmmxyﬁhﬁdibiﬁ b,

sal tsI &n? Claﬁwg)r OVi E an acidic group
cof?&'laﬂﬂo & QP?”%F’ MIBP O Be!Bre. As descri bed
herein above t he present i nvent i on provi des

~ The term tHeterpoyamuyt dérutesie hteaddyeiesgrotip bbedetthfough)an oxygen bridge.

pharmaceutical conpositions containing them met (};1

e term (o Bk AU e BB e SR BB Rt e s

ther apeutically effective anobunt of a conmpound of the
The term fhradgreaty!’irafeenioi awmarooratia hplearayaleceli, (nadmocydn:mslcwlrarary]

such as p&ﬁ@&@?iraﬁéﬁll @1523)%/]6{ zoﬁ%haqx%ég lol%gg%ﬁ) L, ‘ﬁﬁafz% lsgg%glyl

furyl, thiemyhrdyosyl, pyranb)drmyimldxnylop}ndanlayll, indolyl) bshzdtbibﬁﬂylamrﬁﬁxazolyl,

, ' - het I R3.i
venaoiff b 3pty R AT Y e FRRER RGPS e i
substitute®yj & gh yalveygikyl, dowdralbexy al kglb; R5 is - (CR6R7)m WR8 in

which R6 and R7 are independently hydrogen or

The term q{etteregr@‘slu}forﬁh"%hairé i ﬁ&eﬂog}lﬁé(éizk_yl ;

The term “heteroaroyl” refers to heteroaryl-C(O)-.

The term “heteroaroylamino” refers to heteroaryl-C(O)NH-.

The term “heteroaralkyl” refers to a heteroaryl group bonded through an alkyl group.
The term “heteroaralkanoy!” refers to heteroaralkyl-C(O)-.

The term “heteroaralkanoylamino” refers to heteroaralkyl-C(O)NH-.



mis zero or an integer froml to 5 Wis -NR9- in
which R9 is hydrogen or |ower al kyl; or WO 2005/095418
wWEMSEPRA0HS5/ 003456 -9 RI is -C(O R10i - C( O ORIOI/ER2005/003456
-C(O NRIOR11 in which R10 is optionally substituted
al kyl, cycloal kyl, aryl,-#eteroaryl, aralkyl or
heteroaral kyl ; R1, is hydrogen or |ower alkyl; or Rl1
and R10 conbi ned are al kyl ene which together with the
The term Padyl"ogfers BtaManbyl, aldyl, tbtdrberpylaaciiainbas hetdrdaedikandyfand the
) 7-menbered ring; or Wis absent; R8 Is hydrogen,
like. optionally substituted C1-C7 al kyl, cycloal kyl, aryl
or heterocyclyl; or R5 and R9 conbi ned are al kyl ene
The term Wdyidmih@'getdieto stkavyldntingli droyigemoaheterdapoyriab, t hey

re attached forma.5- to 7-penbered ring; or R5 and
aralkanoyfgmiggrisisioa UiABodPRYIGHE RATER ¢ oget her w th t ho

nitrogen atomto which they are attached forma 5- to
Pharmacéutizaiifogdcegtablengits of trancoapauhds bEthetphesemo fnventionasdfer to salts

nanti oneric mxture thereof: or_.a pharmgceuticall .
formed wif 3. ABrisCad Spetin5S, Rt o P PERS kP Rgeboryic
acids andcsrgpeic Baiforid adidy, . phydrgchidrieragid) mdRdic iasidndmogthanesulfonic

. | oper alkyl; R5 is -(CRGR7)mWR$ in which R6 and R7

acid, resz?rcﬁ‘%%dependent |y hydrogen or optionally substituted

lower alkyl; mis an integer from2 to 5; Wis -NR9-
Similarly, iphamhacebti¢ly iascdptabile gelts afrthé compoahdsydf;thenv&tiongefer to salts

formed wgl&%)%g?ryelg&gﬁ%?% g?lésg rsgcfl%ﬁo %IQI% | %ﬁéﬁké%e\’@%&%%&glé, eqd.,

sodium, littétrar paasdium acaddilayland magdmesiany as avetlyds; anitbonius dajtslreogen

. or . lower alkyl: or 1 and. R10 ined ar | k ne
ammoniul, e @matlm SR Rm b gad PR TP isy
ammoniuaT €ligtahd shksiwitlo amire &eidd erovides ah ecielit groog comstituRes part of the
hydr ogen, optionally substituted Cl1-C7 al kyl,
cycl oal kyl, aryl or heterocyclyl; or R8 and R9
conbi ned are al kyl ene which together with the nitrogen

As describéd herein avbhive_hhe Ipegsentingerticngrbdded thiaropgridibenderivatives of
formula (Ig,'prI%rrTrplgcreeu%cgllc%%positions containing them, methods for preparing said

“structure.

compounds, and methods of treating glucokinase mediated conditions by administration of &
therapeutically effective amount of a compound of the present invention, or a pharmaceutical

composition thereof.

Preferred are the compounds of formula (I) wherein

R; is hydrogen, halogen, cyano, nitro, alkoxy, carboxy, carbamoyl or optionally
substituted amino;

R, is C3-Cg cycloalkyl or C3-Cs heterocyclyl;

Rs is hydrogen, halogen, cyano, lower alkyl or lower alkoxy;

R4 is hydrogen or lower alkyl;

Rs is -(CRsR7)m-W-Rg in which
Rs and Ry are independently hydrogen or optionally substituted lower alkyl;
m is zero or an integer from 1 to 5;
W is -NRg- in which

Ry is hydrogen or lower alkyl; or



or an enantioner thereof; or an enantioneric mXxture
thereof; or a pharmaceutically acceptable salt

wao bheseefs18 WO 2005/ 095418 PCT/ EP2005/ 003456 - 1PCTVBPI05/003456
preferred are the conmpounds of forrmula (1) wherein R
i s hydrogen, hal ogen, C, --al koxy, carboxy or
carbanmoyl; R2 is C3-C5 cycloalkyl; R3 is hydrogen; R6
and R7 are hydrogen; or an enantioner thereof; or an

CRAM IR0 CTDIORL St IRONORIRYTin ridhar maceut | cal |y

acc salt "t hereof referred are the
Wagumgpt@mavmummtqq Sk fcIg Ky hanf dietTpary REalkykor |
/ ON ‘ﬁegr&rélk{ﬂ (1A RBR~N4 N H R- wherein R
i s hydrogen, hal ogen, Cl-C4 al koxy, carboxy or
carb% pydrogen erdower alyiiSfcl oal kyl : R4 is hydrogen or

| oweg,, %lnbﬁm chmabih&d QV@&IQS@&% wﬁi@ﬁ H%érhlﬁlqaé HthéEﬁ ‘étom to

Cl-Cr al , cycl oal , ¥ het erocycl yI ;
hydr‘@@@’hﬂtw af%ﬂé@c%dl&'lm agr @@m%nbeﬂ?@'wwf - C(O) (R o
WAk ap&drfd) NR, OR" i n vvh| ch R10 is optionally substituted

al kyl, cycl oal k?/ yl, heteroaryl, aral kyl or
Reie hgdroaenl apjipnal ym@siltyteﬁﬁr%g@hylmyclog{}s@k apfl RY hetegpcy ekl or

REAHY RLbRGRE Q%I%&é\kﬂﬁ% IRt W tlﬁé’ﬁ o ?ﬁ i \M"ﬂtgl?) they

ni trogen atomto ‘are attac orma 5-
f%@ﬁgﬁﬁlédf@mh@5 o 7- F@nﬁ%@de $@ibi ned are al kyI ene

B A U8 S A Y v o
atiehed fopmex 54 har-mefrbersd ringy; enant i omeric m xt ure

thereof; or a pharmaceutically acceptable salt
or an enapfi@peighereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Futher preferred are the compounds of formula (l) wherein
Ry is hydrogen or lower alkyl,
Rs is -(CRsR7)m-W-Rg in which
Re and R; are independently hydrogen or optionally substituted lower alkyl;
m is an integer from 2 to 5;
W is -NRg- in which
Ry is hydrogen or lower alkyl; or
Rg is -C(O)R10, ~-C(O)OR, or -C(O)NRoR44 in which  *
R0 is optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyt;
R+ is hydrogen or lower alkyl; or
R4 and Ryo combined are alkylene which together with the nitrogen atom to
which they are attached form a 5- to 7-membered ring; or
Rs is hydrogen, optionally substituted C4-C; alkyl, cycloalkyl, aryl or heterocyclyl; or
Rs and Ry combined are alkylene which together with the nitrogen atom to which they

are attached form a 5- to 7-membered ring;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.



Preferred are the conmpounds of formula (I A) wherein WO

2005/ 095418 PCT/ EP2005/ 003456 -11- R, is nmethoxy; or
w@poosigwats oner thereof; or an enantioneric m XPCF/EP2005/003456

thereof; or a pharmaceutically acceptable salt

thereof. Preferred are at$®-the conpounds of formula

(I'A) wherein R2 is cyclopentyl; or an enanti oner

thereof; or an enantioneric mxture thereof; or a

More prefifi@ERE B ESABOAdSRE ERRILR Bwtfcdbih thereof . Preferred
are al so the conpounds of fornmula (IA) wherein R is

Ry is npdrbgery, hakRen e¥.cdliopencarboxyoor carbaamayiht i omer t her eof
. or an enantioneric mxture thereof; or a
Rz is Girks f¥ee@kYlcal Iy  acceptable salt thereof. Preferred

L Ar o the conpounds of formula (1), designated as
Rslsﬁﬁogogérgroup, wherein R4 and R5 conbi ned are al kyl ene

RsanW7Cd?re‘h?Qr% Bgr with the nitrogen atomto which they
are attached forma 5- to 7-nenbered ring; or an

or an enagtiamei theesoft treareerigntiomedo mexianettheneef; ioc aphatmaesutically

he . or a pharmaceutically acceptable salt
acceptabtehsegrltgg%eogr eferred are the conpounds in the A group of

the forrula RL No\S RL p NSN(113) NN R HR12
Most prefesreRare ieesanppuRds o fanydiaddwaying dhefpemulaCl- C4 al koxy,

carboxy or carbamoyl; R2 is C3-C5 cycloalkyl; R12 is

hydrogen, optionally substituted | ower #Al'kyl,

cyclRaal kyl , Qar y© heteroaryl, aralk

het eY oar al kyl,:S~qr
e S Ps e
Re R, _ SN
H H

R

2
wherein
R, is hydrogen, halogen, C4-C, alkoxy, carboxy or carbamoyl;
R, is C3-Cs cycloalkyl;
R4 is hydrogen or lower alkyl;
Rg is hydrogen, optionally substituted C4-C; alkyl, cycloalkyl, aryl or heterocyclyl;
Ro is hydrogen or lower alkyl; or
Rg is -C(O)R4g, -C(O)ORg, or -C(O)NR1oR1; in which
R1o is optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl;
R;4 is hydrogen or lower alkyl; or

R+1 and R4, combined are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring; or

Re and Rs combined are alkylene which together with the nitrogen atom to which they are
attached form a 5- to 7-membered ring;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are the compounds of formula (IA) wherein



WO 2005/ 095418 PCT/ EP2005/ 003456 -12 R12 is -C(O R15,
-C(O OR15, or -C(O NRL5R16 in which R15 optionally
weasodug ed al kyl, cycloal kyl, aryl, heteroarBCT/EP2005/003456
aral kyl or heteroaral kyl ; 11R15 IS hydrogen or | ower
al kyl; or R16 and R15 corbi'ied are al kyl ene whi ch
together with the nitrogen atomto which they are
attached forma 5- to 7-nmenbered ring; RL13 and R14 are
Ri iSimfeib@e‘I‘ldently hydrogen or |ower alkyl; or an
ntIOEI‘E }hereof or an epantioneric mxture
oran e”f"ﬁé}“&ft ergpl 97 3R SMRALRTRTIGAMUe thereeiperd pharggceutically
acceptalil@8aieMHeredir ef erred are the conmpounds of fornula (IB)
wher ei n Rl is methoxy; or an enantioner thereof; or

onmeric m xt eof ; or a phar maceut i cal | y
Preferred AP A HIECaBPSUR o SOTUITAT GHTEd ar e al s0 t he
: s of fornula (IB) wherein R2 is cyclopentyl;
Rzlscc?gggémgénti oner thereof; or an enantionerib m xture

or an enaft®nesftherebf; ar BR @hﬁﬁﬁ@h@ﬁmixt% tHRES&TPoEd pRarfckutically
Preferred are al so the compounds of fornula

acceptatt'?s?'?a}?é?f& n RL is nethoxy; R2 is cyclopentyl; or an
enanti oner thereof; or an enantiomeric mxture
Preferred bey 816 thedtorapdumais ref ¢ HulzC@A ) wheraipcept abl e sal t
thereof. Preferred are al so the conpounds of fornula
Ry IS(W%F‘OXNner ein Rl12 is nethyl; or an enantioner thereof;
R, is Qe H%ne‘inlan_tlomeric m xture thereof; or a
2 ﬁP{SP futically acceptable salt thereof. Preferred
or an enQt‘ﬁtﬁ)n"f’érstl‘?er"e&e of Qﬁ%ﬂﬁﬂf?&néﬁc %&fdf‘é‘ kirddBor ﬂ‘ﬁl%rﬁia@eutﬁ%ll
R2’i's cycl opentyl; and R14
acceptablﬁaelbtiwa@ﬁtl hydr ogen or thyI . WO 2005/ 095418
PCT/ EP2005/ 003456 -13 or an enantioner thereof; or an
Preferre@aa@&g@ﬂm&nmaﬁdgro?fdrhﬁrae@)f deQEn e BE IR HIC #hbibin
accept abl e salt thereof
R4 and Rs combined are alkylene WhICh together with the nitrogen atom to which they are

attached form a 5- to 7-membered ring;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are the compounds in the A group of the formula

R1
oL 0 N—
R, >s/ 5 N
?<\N \©\/“\ /l% (e
N . N N
Rﬁ R4 : H
R/

wherein
R+ is hydrogen, halogen, C,-C, alkoxy, carboxy or carbamoyi;
Rz is C3-Cs5 cycloalkyl;

R1z is hydrogen, optionally substituted lower alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl; or



Preferred are also the conmpounds in the A group of the

formula RE RO~S N N(ICQ NHNRL7 O2 wherein
WR20058993y%1r ogen, hal ogen, Cl-C4 al koxy, car boxRCDEP2005/003456

carbanoyl; R2 is C3-C5 cycloal kyl; R17 is hydrogen,

optional |y substituted | oWér alkyl, cycloal kyl, aryl,

heteroaryl, aral kyl or heteroaral kyl; R18 is hydrogen

or |lower alkyl; or an enantioner thereof; or an

Riz isec(acm)}:i1gn}a(d)mr:qjsxbmom?msa%ﬂ? whicha phar rrﬁceuti cal | é
RGP g R e el et Hoaly s PEM HetaraRy ol A Reeroaralkyt
Rtgﬁrwﬁydr?g@f of b&ﬁ’eﬁ@fk'yl; of ?_n elnlanti omeric g} xt ur Iet

ereor; or a phar ceutl Cc acc abl.e sa .
ReDpdop CoPPIPY o aka(eae 1 OHEtEG T licduegen gpmp which
(iKay avbenrbRed fR2m $5CGl-ORATbeYed riy; an enanti omer

thereof; or an enantionmeric m xture thereof; or a
Ris amhBisee dndepeaténtly hydeagenabliewsraltylit her eof . Preferred

are al th ff | I [ R, i
or an enaORBKerse) P BRI MY SO GEgLpgaceutcaly
acceptabRGH|tER2@BE/ 003456 - 14 or an enantiomer thereof; or an
enantiomeric m xture thereof; or a pharmaceutically

acceptable salt thereof  Preferred are also the
Preferre%%ﬁg@%ﬁ%‘?%‘r‘”‘*%?ﬂfﬂﬁ ?? (1§ W\li/\‘,ﬁﬁer"éi n R is nethoxy;, R2
R, is Imstfoxg! opentyl; R15 is hydrogen or nmethyl; or an

enantf omer thereof; or an enantionmeric m xture
or an endnfiemepthersdt; ar Ahanarmioaistic eaikiuye thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (1B) wherein
Rz is cyclopentyl;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (I1B) wherein
R, is methoxy;
R, is cyclopentyi;

. or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (IB) wherein
Ri2 is methyi;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (IB) wherein
R, is methoxy;
Rz is cyclopentyl;

Ri3 and Ry, are independently hydrogen or methyl;



acceptable salt thereof. Preferred are also the
conpounds in the A group of the formula Rk O /O N_
wWoR2m50ss4B N | (ID) R22\ ~ N RO HN R12 RIBCREP2005/003456
wherein R is hydrogen, hal ogen, Cl-C4 al koxy, carboxy
or carbanmoyl; R2 is C3-€%3cycloalkyl; RI12 is
hydr ogen, optionally substituted | ower alkyl,
cycl oal kyl, aryl, heteroaryl, aral kyl or
or an enaRRIBEPRePddfYdr arPéndRtidmiefic niktieRhereof;@drQ ghakpacltically
-C(O) NRL5R16 in which R15 optionally substituted
acceptablgisplfithereot| oal kyl, aryl, heteroaryl, aralkyl or
het eroaral kyl; R16 is hydrogen or |ower alkyl; or R16
Preferred &iiél afRoothe @BRipBasdSihaha akgrbe ef taifefndl@get her with the
nitrogen atomto which they are attached forma 5- to
7-menbered ring; R19, R20, R21 and R2 re

i ndependert] y thydr ogen, optional | yN stituted | owner
al kl, cy@al aryl or hetergpcycl¥l; or an
enant i t he or aR ena I g/ mxture
thereff: ok a | dceut | cal% abl e sal{C)

t her eqf.. ef er gonponnds of fornula (1D)

Xy, @r an enanti/o’mer thereof; or an enantiorneric
m xture thereof; oMmfa pharmaceutically acceptable
. salt thereof. Preferred are al so the conpounds of
wherein ¢ o pula (1D) wherein R2 is cyclopentyl; or an
: I exepl [ L M xture
R is P Bl G, ol PRy B Ry e cal 1
R; is Ches epdloalkyl;

V\'heiﬁe/i n 2005/ 095418: PCT/#EP2005/ 003456 -15- R, is
met

R4z is hydrogen, optionally substituted lower alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyil;

R;s is hydrogen or lower alkyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are the compounds of formula (IC) wherein
R; is methoxy;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (IC) wherein
R» is cyclopentyl;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (IC) wherein
R, is methoxy;

R, is cyclopentyl;



Preferred are also the conmpounds of fornmula (ID)
wherein R, is nethoxy; R2 is cyclopentyl; or an
wepasvyaaner thereof; or an enantiorneric m Xt UPEI/EP2005/003456
thereof; or a pharmaceutically acceptable salt
thereof. Preferred are al sd4the conpounds of fornula
(ID wherein R12 is nethyl; or an enantioner thereof;
or an enantiorneric mxture thereof; or a
or an erRABSABEREEOFArlah emsifiBRiebInfx®ifd thetd! & phdtrtaliticamly
are also the conpounds of formula (1D) wherein R, is
acceptaplersgiidiereed i s cyclopentyl: R 9, R20, R21 and R22 are
net hyl ; or an enanti omer thereof; or an enantiorneric
Preferrddi afé 4iso thdles@pduin@s offorhdaTE)eMidrel | Y acceptabl e
salt thereof. Preferred are al so the conpounds of
R: i metnokg (1), designated as the B group, wherein R4 and
.R5 *aken_together with the nitrogen atomto which they
Rz isp¥elopePbhed forma 8- to 12-nenbered fused, bridged
I LLal- Ri lic ring, which may be optionall
Ris IS ll}gér{&:g[aﬁ or ﬁ'leg% 9 y P y

tute may contain 1 to 3 other heteroatons

or an er@liGatefefdoRBrxY fthtiofietit @gRire tasfestFubdipharMacaiitically

P?an iomer_thereof; or an enantiorneric m xture
acceptag cddferegl a pharmaceutically acceptable salt

- thereof. WD 2005/095418 PCT/ EP2005/ 003456 - 16

Preferrddraté alsbabe aspdhid< ipnthe wWgtsup bf tHeefoBngaoup of the

formula RL OXX 0~-ONRas S NOR27 | \ &/ (I Ef NN

= HR23 Res R4 R'-- 2 1

O
R O\\ 4 N—
21 /S
/g\N I T\ 7/ (ID)
Ry N \N
Ve Ry : H
Rz R ‘

19

N\
INEY}

R
wherein
R, is hydrogen, halogen, C;-C, alkoxy, carboxy or carbamoyl;
R. is C3-Cs cycloalkyl;
Ri2 is hydrogen, optionally substituted lower alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or

heteroaralkyl; or
R12 is -C(O)R15, 'C(O)OR1 5, OF -C(O)NR15R16 in which
Ris optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl;

Rig is hydrogen or lower alkyl; or
R1s and Ry5 combined are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring;
Rig, Rao, R2¢ @and Ry, are independently hydrogen, optionally substituted lower alkyl,

cycloalkyl, aryl or heterocyclyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically
acceptable salt thereof.

Preferred are the compounds of formula (ID) wherein



wherein R is hydrogen, halogen, C -C4 al koxy, carboxy
or carbanmoyl; R2 is C3-C5 cycloalkyl; R12 is
whyasogan optional ly substituted | ower al kyl, PCT/EP2005/003456
cycl oal kyl, aryl, heteroaryl, aral kyl or
heteroaral kyl ; or R23 is -0 R15, -C(O) OR15, or
-C(O NRL5R16 in which R15 optionally substituted
al kyl', cycloal kyl, aryl, heteroaryl, aralkyl or
R, is Rediss I:ﬁ,aral kyl ; R16 i's hydrogen or Iovver al kyl; or R16
and 5 conbined are al kyl ene whi ch toget her with the
or an enamtionag émeradfo or droemdntiomeridreixktae é¢haxbbfohe hbonaceatiéallyt o
acce ta%m%@e ring; or R23 and R24 conbi ned are al kyl ene
PERHPEh bG8t her with the nitrogen and carbon atons to
whi ch they are attached forma 4- to 7-nenbered ring;
PreferredR@fe also thecroogenndeof flaRBuendDR2Berconbi ned are al kyl ene
whi ch together with the carbon atomto which they are
R2is gy¢laRedY: form a 3- to 7-menbered ring; R26 and R27 are
enden S ,
or an enénﬂ%ﬁ?al ﬁeerle&l Xr é?r%hé}ﬂ%hk rlecrrgg?%rletﬂi{%rggf ogﬁ%@ﬁgﬁ%éégﬁ%arlly
acceptalimealetbrﬁarecrﬁr an enantioneric mxture thereof; or a
pharmaceutically acceptable salt thereof. Preferred
o) erein RlLis
Preferre@gf‘%élgc?:[h A’H&g}bﬂgﬁ%ﬁ{m&ﬂn@?&‘{ ﬁé‘?’é? "Wgr an enantiomneric
R, isMhethasye thereof; or a pharmaceutically acceptable
salt thereof. Preferred are the conmpounds of fornul a
Rz lS(CV<E§>vaI1)EJre| n WO 2005/ 095418 PCT/ EP2005/ 003456 -17- R2

clopentyl: or an enantl mer, thereof; or an .
or an engyRigIar SrERG D BUR DO HG RIGPTE e Sah of A RLB T ARMFy
acceptab?@@@pﬂ@%cﬁ. salt thereof. Pr eferred are the conpounds
of formula (I1E) wherein Rl is nmethoxy; R2 is

clgpeptyl; o ant ( thereof; or an
Preferreiﬁ%%?%ﬁﬁqognqﬂu;gaﬁptg of mé’kaegﬁg Wb?reé{‘ phar maceut i cal | y
R, i4GE ;abl e salt thereof. The conpounds of the
12
I nvent'i on depending on the nature of the substituents
or an enPURBRH IherBEf; OF an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (ID) wherein
R, is methoxy;
R, is cyclopentyl; .
Rig, R2o, R2y and Ry, are methyi;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

Preferred are also the compounds of formula (1), designated as the B group, wherein

R, and Rs taken together with the nitrogen atom to which they are attached form a 8- to
12-membered fused, bridged or spiral bicyclic ring, which may be optionally
substituted or may contain 1 to 3 other heteroatoms selected from oxygen, nitrogen

and sulfur;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.



nore asymetric centers. The resulting
di ast ereoi soners, optical isoners, i.e., enantioners,
w@eesgeanetri c i soners, and m xtures thereof, BCEEP2005/003456
enconpassed by the instant invention. Preferred are
t he conpounds of the pr esel® i nvention wherein the
substituent at the carbon atom adjacent to the am de
group attains the Rconfiguration. Particular
Preferred rmbe thenembsountis irhihei Bigrenp iob thedfemula
3-Cycl opentyl - 2- (4- cycl opropyl sul f anmoyl - phenyl) - N- (5-m
et hoxy-t hi azol o[ 5, 4-b] pyri di n-2-yl) - i onam de;
3- Cycl opentqy [4-(2-met hoxy et hyl
N-(5- Fanet ho(?(gsg%
am de;
3- Cycd ent -2
- N (B- et haky- t hRe
2-yl propi rp@m de; :
3- CycFopgt vl N ( 5- metkoxy- t hi azol o[ 5, 4- b] pyri di n- 2-yl
) 2- (4- phéhyl sul f an®yl - phenyl ) - propi onani de;
2-[ 4- (2- Car banoyl - et hyl sul f anoyl ) - phenyl ] - 3-cycl openty
| - N- (5- net hoxy-t hi azol o[ 5, 4- b] pyri di n-
Ry is4ryMt r ; :
k %W&gﬁgpgﬂ?%@@% aélqug,o%arr%%xy %ruﬁrg?rrgwli phenyl)-N-(5-m
R: is é¥:Hewayctdaikgk ol of 5, 4- b] pyrl di n-2-yl)- propionan de;
_3-%/C| opentyl - 2-{4-[ (furan-2-yl net hyl ) -sul fanoyl ] - phen
Riz I%,h);( IrRegs qppg@rpﬁjlyﬁupmtggggﬂqy‘{% alkyl, cycloalkyl aryl, heteroaryl, aralkyl or

hbiaradérbntynoz yl) pr opi onam de;

cl opent 5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
Ren 19 GOy 3 BHEHOR-p PN oFarioyeiich
H??@&Wn@%@%'h%&%lﬂﬁ cﬁé@awpééﬁ%ét%ﬂ)d?w AERSPIPA A0 AP Sky;

R i5 Ihydragen @r fwsaslkayliof anoy | - phenyl ) - N- ( 5- et hoxy t hi az
RQJ éﬂi(ﬁR% dahibird B Ay ¥enk wt]‘?&ptﬁgé'ﬂ?% %ﬁﬁge %It% o %Nglch

-2-(4-di et hyl | f
I ot Sy ﬁfeg‘j’ttﬁéﬁgﬁj &rﬁf ;5;/1%?70”1@%9&9@@@(1@ 3- Oycl ope .
Ras aﬂ& [Z%é’orﬁﬁhgdj QF@QIWIéHé {vﬁvgﬁﬂgemm B‘M‘ l(@@t %nggéarbgh Afoms to

I n- 7pr opi onam

wh tcwhw fns. ﬁé@h@d@rwﬁ 48| 7Tonambedhying:d

R25,§Hydzo%g,gbz {4 [(pyr|d|n 3-yl net hyl ) - sul fanoyl ] -
propi onami de;

Ros apd 844 @eb'aﬂ@ﬁgﬁ adlgylengwlyich mg@mar)wca: thectaopematpm - iSehmhey
aitehémenwlr&ﬁ% 8l B Anfdhiberddring?- 2- Y1) - propi onanmi de;

Cycl ope
Ras andi ﬂzr Me(lﬁdmﬂemw-dﬂhlbﬂdﬂybub@ntétéd et dikt 2yaldalkyd: drfr P
heRE & pe- 1-sul fonyl) - phenyl ] - propi onam de;

wherein

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically
acceptable salt thereof.

Preferred are the compounds of formula (IE) wherein
R, is methoxy;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically
acceptable salt thereof.

Preferred are the compounds of formula (IE) wherein



3- Cycl ope
ntyl - N- (5- net hoxy-thi azol o[ 5, 4-b] pyridin-2-yi)-2-[4-(m
wo@ephobidsise- 4- sul fonyl ) - phenyl ] - propi onam de; PCT/EP2005/003456
3- Cycl ope
ntyl - N- (5- met hoxy-t hi azol-d['5, 4- b] pyri di n- 2-y1) - 2- {4- [ (
t hi ophen-2-yl net hyl ) - sul fanoyl ] - phenyl } - propi onam de;
3- Cycl ope
R, isdytlopBhtyh- met hoxy-t hi azol o[ 5, 4- b] pyridin-2-yl)-2-[4-(p
yridi n-3-yl sul fanmoyl ) - phenyl ] - propi onam de; 3-Cycl ope
or an enanijomer tharepp -of ho enantiparerigl sintulatheyeof; pha mpbimaseUticalibt h

accepta@%@ﬁ@hér@gfol o[ 5,4-b]pyrid in-2- yl)-propi onam de;

ntyl - 2-[4- (4- met hoxy- benzyl sul f amoyl ) - phenyl | - N- ('5- met
Preferreﬁ@@ihaﬁcmlmwpsoﬂfobpulpyﬁ)d\rherera yi ) - pr opi onami de;
4- Benzyl sul f anoyl - phenyl ) - 3-cycl opent yl - N- (5- net hox
R 'Sym%ﬁ}ﬂoé&ol o[5,4-b] pyrid in-2-yl)- propionan de;
R zyl - met hyl - sul f anoyl ') - phenyl ] - 3-cycl opentyl - N
Zlﬁ%ﬁﬁéﬁﬁgxy th iazol o[5,4-b]pyrid in-2-
or an en)ahﬁorpéromemﬂm el ;enantiomeric mixture thereof; or a pharmaceutically

- -N- (5- net hoxy-t hi azol o[ 5, 4-b ridin-2-yl

acceptag'? ﬁh¥ﬁ° met hyl (pi per azi %e- 1- sul fo%yl ) - Ipy Y
phenyl ] - propi onam de; 3-Cycl ope ntyl-2-(4-d ibutyl su
The comdcainoy bf mmehbleﬁ\He{@gn‘mggmque :hbtdrémi)’tma[ substitueniyywosdess one or
r nar ni.de; .. 3- Cycl ope N .

more asfiiotid dopftrsP afR elling e EsRE: Pofiga SRS N (5
enantiomenst &rakyedrhetde Bbojels, 4nd dipyrestheredf, wre epmmpam islethe instant
inventiorih%’f'ﬁfér@ %r%:%? ﬁ@yg rﬁz é)gg]eg;frég%‘fut?rp elr')tloR %e¥el]1 the glyt?sltig.%nt at

. the carbbh pyonh dijae@ntytd Yhepanoige graup at@insWee Z0ESH TR,
PCT/ EP2005/ 003456 -19

s I B ) Sl B0
3-Cylof Y27l kbiorittermay RSy M Gape HBPIRfP AR

propiongmide] 4- (4 phenyl - pi per azi ne- 1- sul f onyl ) -

-CyclofiflA A @a’@%&@s«%ﬂﬁg@%@ﬁ%héBﬁ?@%m%é%ﬁéﬁ-@ﬁ%@@%ga-wwm-z-

yl)-propibmaxytidet hi azol o[ 5, 4- b] pyri di n- 2-yl ) pr Opl onam de;

3-Cyclo;%nﬁ;@-?%é(ﬁ%gegﬁ%)&boeﬂgg%ﬂ@%q@@eny %lxg/ %1 gznllo[%hf B]%yrld in-

2-yl)-proplonamidey| 5, 4- b] pyridin-2-yl)-propi onani de;

s-cyoodegtytp PR IS A Il v 2 s o azao

propiondridd;- b] pyri di n- 2-yl ) - propi onam de;

2—[4-(2-5’175%@'9)?1%?”ﬁ{@;ﬁg&ﬁgﬁéﬁﬁ@g@cﬁ%@{ﬁh@% %Zelthno?(yjthlazolg%nty H yridin-

2-yl)-propionamide;

3-Cyclopentyl-2-(4-diisopropylsulfamoyl-phenyl)-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yi)-
propionamide;
3-Cyclopentyl-2-{4-[(furan-2-ylmethyl)-sulfamoyi]-phenyl}-N-(5-methoxy-thiazolo[5,4-
blpyridin-2-yl)-propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(phenyl-propyl-sulfamoyl)-
phenyl]-propionamide;



b] pyri di n-2-yl)-propi onam de;
3-Cycl opentyl - N- (5- net hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
WO 2@5f0954(81- o- t ol yl - pi perazi ne-1-sul fonyl) - PCT/EP2005/003456
phenyl ] - pr opi onam de;
N-[ 2- (2-{4-[4-(2-Chl oro-ph&nyl ) - pi perazi ne- 1-sul f onyl ]
- phenyl } - 3-cycl opent yl - pr opi onyl am no) -
t hi azol - 5-yl ] acetimdic acid nethyl ester;

3 Cycuope%t@lg gzp Bf?ﬁEt s@fa%yi Ng}?ésrﬁn)frh meM@rmﬂa):ol@psp%wlam Ayl)-
propionampigieaz ol o[ 5 4 b] pyrl di n-2-yl) - pr opi onami de;

3 Cyclopes'iﬂtgb/f k{? ?%Wéuﬁ%hﬁ?&ﬁ@n%ﬂ(@%% Q{lgzcﬁo[b,]ﬁlpbﬂ'pyﬁdilﬂ -Ryiy!

pyri yl = pi perazi ne 1
propionangiget ony| ) - phenyl ] - pr opi onami de;

3- Cyclope?ht@@g )E/ﬁ]a?é&]ls ﬁﬁ-\‘éylgpﬂﬁepw - methoxy-thiazal ((5 A-blpyridin-2-yl)-

am)y pheny N oxy-t
PFOPlonanam o[ 5, 4- Db] pyridin-2-yl)-propi onam de;

t
3- Cyclopé;l;/tﬂflgi n@g&b%ﬁ%y ty ﬁb{@k %@ﬁgllnnf%?slc{hg pglrelélg = I)q/lme’thyl) sulfamoyl]-
phenyl}-prepieragide; phenyl ] pr Opl onani de;

2.(4- Cyc@g\%ﬁé[@eﬁ%&pl pe @)LPL@: ﬁ»%[ ﬁaﬁ%ofa[@m]sw@zm)-

propionampigieny| | - pr opi onami de

- . gt / bl 4 ! )
3-Cyclope§§/tﬁlflgi(§f_?§§}b?%x—%ﬁafz%[ogl}% rﬁgini-%lylﬁ‘-hzlg{lh-f(él?e_aﬁhlﬁ’é 1-sulfonyl)-phenyl]
propionargidey| sul farmyl ) - phenyl ] - pr opi onani de;

3 Cyclope%'nt@(ﬁ égffﬁ& ﬁua{zéﬂ'[é Z“rrr)gpy l]dﬁﬁe%glz bay r{"rrlorpholme 4- sxi}fonyl) phenyl]-

yI'}-"N-(5- et
PfOplOﬂamid%zol o[ 5, 4- b] pyridi n-2-yl)-propi onam de

e T
sulfamoylkppepyINp(ionahidxy - t hi azol o[ 5, 4-

3-Cyc|op%l_lt@§lg:(g :o'ﬁ%t 0)\9 %1 a%&%@ ?%anﬁ“: f—iﬁi ngLtﬁ Qb}?{d‘lﬂj@t ésruallf?mogl) phenyl]—

proplonal’uiq‘eonyl] phenyl} N- ( 5- met hoxy-

3- Cyclope%}g@% géﬁ?&P%%gkLﬂf%ﬂno&? JJP%EH?L 5%%&1??@2@%[5 4-blpyridin-2-

y)-propionanideyl ) - 2- {4- [ met hyl - (2-pyrrolidin-1-yl-ethyl)-

ynon L AT ARE Mok AR U8 BHESOR ) St -
2-yl)-propjergarfiide] net hyl - ( 2- pi peri di n-1-yl -et hyl ) - _
L e B L T
propionannidd; { 4- [ met hyl - (2- nor phol i n-4-yl -ethyl )-

2-[4- (Ben%w &@@Y@EWQ@Q@%%@%@%@@N S methoxy hiazglofs 4 blpyridin-2-
yl)- proplonamqe car barmyl ) et hyl ] -

3- Cyclopé’l’ﬁ?lzﬁrtggHﬁg)gﬁ( PR z?iof’?%%@ﬁfﬂﬂzé' Ib?gtﬁgh'n?etﬁ’ﬁ ;ﬁpﬁjaglylla 1-sulfonyl)-

phenyl]-prapiendrgide; met hyl - sul f anoyl | - phenyl } - N-(5 met hoxy-
3-Cyclope Tty P2 2h- Asuyts LR - SHby BNk 8- R A ELBI A8 14 -bpyridin-2-yi)-
propionamide;

3-Cyclope ntyl-2-[4-(4-ethyl-piperazine-1-sulfonyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
blpyridin-2-yl)-propionamide;
2-[4-(4-Acetyl-piperazine-1-sulfonyl)-phenyl]-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide;



3-Cycl opentyl -2-[ 4-(2- hydroxy-et hyl sul fa
nmoyl ) - phenyl ] - N- ( 5- net hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-

wQ kgospeaps onami de; 2-[ 4- (4- Car banoyl net hyl - pi pRCHEP2005/103456
-sul fonyl ) - phenyl ] - 3-cycl opentyl - N- ( 5- et hoxy-
t hi azol o[ 5, 4- b] pyri di n- 2=yIB)-- pr opi onani de;
3-Cycl opentyl - N- (5- net hoxy-t hi azol o[ 5, 4- b]
pyridin-2-yl)-2-[4-(pyrrolidine-1-sul fonyl)-phenyl]-

3- Cyclopé?ft)ﬂm Fﬁlﬁa@t%%y—thlazolo[S 4-b]pyridin-2-yl)- 2 -[4- (glperazme 1-sulfony2) phenyl]-
opent hoxXy-t hi azol o b] pyri

Proplonafﬁldg"p@m%'?'ﬂ & iri-2-ylsulfamoyl)- phenyl]
a-Cyctondi ATy binp oIS 4 WA 2 Hr 4RPBY e eray - gffony)-

phenyl]-propibnghtidy; banoyl ) - et hyl ] -
benzenesul f onyl am no} - pi peri di ne-1-carboxylic acid
3- CycloperéyltZ-{ét[ﬂyB-negtr‘@p(y -phenyl)-piperazine-1-sulfonyl]-phenyl}-N-(5-methoxy-

thlazolo[544-6]%§n % ho@ﬁ%%'ﬁ& (5 met hoxy-t hi azol o[ 5, 4- b] pyri d
2-{4-[4- (3@“6:%[}%%\4&/!2 Eﬂb!é@Hh@%s&ﬂanhenWlP%&&éﬂéﬁtﬂq\P@i RENRILh/C

thiazolo[5z1- @P&['Qj@@rﬁ')ypf%'?'@r["é?p et hyl - pyrrolidin-2-yl methyl)-su
2B RO B By DP9 5PERY b eRdtomy hiszolofs -

b]pyridin-3yPpedmierembisde; N- ( 5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-vyi
)-2-[4-(piperidin-4-yl sul fanmoyl)-phenyl] -
3-Cyclopgntyl2H-dr{ansape opyipipeesine obaul®np-phemtiod £3-088dsg-thia2dlo[5,4-

N-(5 nmet hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
blpyridin- ?y@b§éﬁ&%l pérl di n-4-yl net hyl ) -
3- Cyclop?ﬂﬂ'l?\@(ﬂlbfllelho Wzbiofs, @JPJZ@)?@?H -l§1)-2- 4 ( -tolyl-[Jlgerazme 1-su|fonyl)-

Cyclopent yI - nmet h OXy-t i azol
phenyl]- prqmozwawftear baroyl ) - et hyl ] -

. N-[2-(2—{£@fé?&q§rugpoﬁrﬁ/&}&‘gﬁég{?gz ftfl%)g&‘]]i;a c%c‘?m OIty‘? pro%lonylamlno)-

thiazol-5-yipasatedidiy beidt metiybestey, rid in-4-yl met hyI ) - sul famoyl ] -
phenyl } - N- (5- met hoxy-t hi azol o[ 5, 4-b] pyri di n-2-yl)-prop
3-Cyclopéniylenid-[dd4-flioro-phenyl)-piperazine-1-sulfonyl}-phenyl}-N-(5-methoxy-

thlazolo[534 @%g;{ud’%n th@ngpﬁéﬁ%’ﬂ'g’?( 5- met hoxy-t hi azol o[ 5, 4- b] pyri di
3- Cyclopé?ﬂﬂl\ﬁg@ﬁlﬁ{ﬁo%yth%ﬁbm A 34Rridth-291-b-a a8 HONdihiCyiFdefazine-1-

utyl ester
sulfonyl)}-phenyll-propiengenisigent yi - 1- ( 5- met hoxy- t hi azol o[ 5, 4- b] pyri d

3-OyclopgsiiZelE T Bt heuiamopheuiN 6 forpory-iazolols a-

b]pyridin- QQDtprdspicbr)dmnd@; er;
4-[2-Cycl opentyl 1- (5- met hoxy-t hi azol o[ 5, 4- b] pyri d
3- Cyclopen’qyl -N-(A-wathoatyeiplagole{hgb]pyridin-2-yl)-2-[4-(4-pyridin-4-yl-piperazine-1-

S”'f"”y')'@??‘gﬁ{f’o@’%’[?‘lw arg’s?g -met hyl ) -azeti di ne- 1- car boxylic

3- Cyclopémy{l‘h‘ Fsgrgraggﬁnﬁlétzﬁiokslﬂb?pymtmﬁw 2t ety SLfAmoy)-
phenyl]- PES’@WZ%H%JI fonzl }- pyrrol i di ne-2-carboxylic acid;

3- Cyclope[r\t&l-i\l &A@gfrpﬁo@a)zolg;?eﬁ)h]qxrlgl_nég,-gi)@@[éﬁ?ﬂ’[rﬂdc“5-1 ikt hoxy-t

ethylsulfamogla@heﬁﬂ grdplignanhide;i n- 2-yl ) - pr opi onami de;
- (3- Am no- azeti di ne-1-sul fonyl) - phenyl ] - 3-cycl open

2-14
3-Cyclopenjyl-2N4¢[G2-dimestbyipming-athylysltisy-sulfamoyl]-phenyl}-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide hydrochloride;



b] pyri di n-2-yl)-propi onam de; 2-{4-[(Azetid
in-3-ylnmethyl)-su | fa

woregspouenyl } - 3- cycl opentyl - N- (5- met hoxy-t h PCT/EP2005/003456
i azol o[ 5, 4- b] pyridin-2-yl)-propi onan de;
3- Cycl opent yl - N- (5- met hoxy20t-h i azol o[ 5, 4-b] pyrid i
n-2-yl)-2-(4-su | fanoyl - phenyl )- propi onam de;
3- Cycl opent yl - N- (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl

3- Cyclop%ntgl i—fﬂi—(z élﬂ%fﬂgfgnﬁ’iné LofhTBhRh Iy MRS inethoxy-thiazolo[5,4-

ropl
b]pyndm-g W)ynrp@p@afrlwe h)dd(@hlﬂélld%xy t hi azol o[ 5, 4- b] pyri di n- 2-yl
ridin- Irrethl) sul f anpyl |

3- Cyclop%rp.nélré/{f} [Jp dﬂﬁ%(rﬁt p&)e{rgfzu[l%1®1gp@6]eme3nyl}i\l (5-methoxy-
th.azolo[siléwﬂahoz%b fpﬂﬁﬂhﬁ’cﬁé;4 b] pyri di n- 2-yl car banoyl ) - et hy
ony

benzenesul | am no} - benzoi c aci d;

3 Cyclopéntwm-l(@mmm@dy-tﬂla[zéle[%dﬂm;afltdirygq?m%mimmmmplyfraﬁﬁhyh W-Bthyl)-
S“'fam"yﬁ]pﬁé?l}'}dﬁ’rﬁ’g’ﬁ’”ﬁﬁ“j&%&%Ex‘?‘%ﬂ%ﬂ‘? o; WD 2005/ 095418
sCyonG R ISR L ioran2 .2 ety oy -
sulfamoylj psenx}bpr@p@namidel\by@&mlﬁomﬁcy

thi azol o r|d|n 2- yld% g B i onam de;
3-Cydop B BTG ANBLele AT B 4D G eI Byrarehalinzi-yhethyl -

sulfamoygpﬂehﬂ} érbpl%ngmﬁje@ pent amet hyl - pi peri di n-
yl sul fanmoyl ) - phenyl ] - pr opi onami de;

4-{42- Cﬁcl@mityj-pe(ﬁtméthaxj-ﬁne(zhld[5d4 bMHdlh-QZylcmbpnlmoyl)-ethM]yl - et hy

benzene%@f” U EPBES i LY B P o 8651 onam de:
é?i SRR T G,

thiazolo[§ ]maﬁlzne’mékmomw no} - pi peri di ne- 1-car boxylic acid

-b
- 3-Cyclopgyk? P2 o] G URTRGY Bher -Gy o g A ey ein2- -

yl)- prop|oﬁgﬁ\ﬁdé| N- (5- met hoxy-t hi azol o[ 5, 4- b] pyr| di n-
2-yl) - propi onam de;

2-[4-(4-C8rbayrly et pipeaire- { 4udioal/ hyphanyRe-cpelpeeritgliNys-fethoxy-
thiazolo[5, Eﬁj@%g%gﬁgyg%%ngmb (5~ met hoxy-t hi azol o[ 5, 4- b] pyri d

’amlde

3- Cyclop%—:t@?ﬁ ﬁ%}m% F£(3 BP%IBWEIH;% ?fﬁ—?—[ﬁ[éiﬁolrﬂ}@l‘i IsflikSHyR-phenyi-

propionamgigef onyl ) - phenyl ] - pr op| onami de;

t hj lo[5, 4-b
3- Cyclopwtz@-lﬁ-ﬁp-ﬁ%&%ﬁ@géﬂg{? )}fld@-IZ-%oZ [91[(pyrldln—]Z-%sulfamoyl) p%enyl]-
propionarideyr azi ne- 2- sul f onyl) - phenyl ] - pr opi onam de;
3- Cycl opentyl - N- (5- net hoxy-t hi azol o[ 5, 4-b] pyrid i

4-{4-[2- Cycl@eqrit))l—1Z(SEMethpw-ihcbzoﬂle[&-@tb]whd|a-r29w¢3rbap1heyly-bihyl]-
venzenedRRUARREL BPPrdpe d- RNy A SEIOPSED) pyri d

4-({4-[2- B/Eroﬁe?{tjyp-’l fs [rfetr(&z)ua&&%'[s Hinisyian-5.YlchAERdy)-ethyl-
benzenesulfonylamlno} methyl) plpendlne-1 -carboxylic acid tert-butyl ester;
3-Cyclopentyl-2-{4-[(1-ethyl-pyrrolidin-2-ylmethyl)-sulfamoyl]-phenyl}-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(piperidin-4-ylsulfamoyl)-phenyl]-

propionamide;



3-Cycl opentyl - 2-[ 4- (1- et hyl - pi peridin-3-yl sul fanmoyl)-p
henyl ] - N- (5- met hoxy-t hi azol o[ 5, 4-
wWhr@goddih- 2- yl ) - propi onam de; PCT/EP2005/003456

2-{4-[4-(2-Cyano-et hyl)-pi perazi ne-1-sul fonyl ] - phenyl }

-3-cycl opent yl - N- ( 5- net h@ty-

t hi azol o[ 5, 4- b] pyri di n-2-yl ) - propi onam de;

3- Cycl opentyl - N- (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-vyi
3- Cyclope}ﬁﬁ—ﬂ-fk-&éﬂﬂkﬁ%éiﬂldﬁ 1- B];%)Wﬂtnhﬂyb -2-{4- [éplpendm-4-ylmethyl)-

sul f anoyl ) - phenyl'] - pr opi onam

sulfamoylgplqgr@d}tm@ﬁ@@qmlge( 5- et hoxy t hi azol o[ 5, 4- b] pyri di n-2-yl -
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y|SU|fam0lepf@wl]ﬂqumnr)dmlﬂb(5 met hoxy- t hi azol o[ 5, 4- b] pyri di n- 2-yl|
é, (% - met hyl - 3- phenyl - pi per azi ne- 1-
3-CyclopentyjNr W?Wom@mﬂiﬂﬁmmdmﬁ-yﬂa}z {mﬁﬂ-(tetrahydro-pyran-4-y|)_
azetidin-3-yBufRiBbAP nx/|} oé,gneg,g, - di aza- bi cycl o 2. 2.
p

] hept ane- 2 sul'f onyl enyl] N- ( 5- met hoxy-



t hi azol o[ 5, 4- b] pyri di n-2-yl ) - propi onam de; or an
enanti onmer thereof; or an enantionmeric mxture
wo baseefs18 or a pharmaceutically acceptabl e saPCT/EP2005/003456
t hereof . Conpounds of formula (1) nmay be prepared
usi ng met hods well known2bn the art, e.g., according
to Method A or Method B as outlined herein bel ow
Met hod A: Compounds of fornula (1) may be obtained by

4-{4-[2- C}ﬁb%b@htyﬂg (%e@ﬁ@@ﬁthﬁﬁolbkﬁ B@ﬂa&h@-yl&rbarﬁoylyﬂamw N or
cid addition salts thereo ' represents R
benzenesfonyr - hwowme&hﬂ PisERAe-4 Tcanoxy'iCsa%d teg&’faﬂm ester;

o2 ton SRS bvanfe o B Bl b e i i i &R

ylcarbaméyl)l-éthyl] BnzetkbulfdnEaminslpeuBtio aBad, tefRBubhdstByd have
meani ngs as defined herein, and RS’ represents RS as

S)-2-Aminged-{4riZicydnpentyh 145 ovahoxyrthirgolof5- alpyriding2-Yearvemey heibyll-
Ny a2 conpound of the formula R O\ //S
benzenesgﬁﬁ%glhﬁi ﬁgt{/%% vvherei n R', R, R3, R4 and R5'

3-Cycl S_AgaAND HERiafS-1 & E@H@Jn@ 1{-bthenyBONL (5-hlethoxy-
ycopn{/?%ﬂ gg 895413 P EP 5?00?456 -Zng)1 tnﬁ’g cé)upl i ng);(y
thiazolo[Sp4:BlpyTidip- 2 FEPIRBABINR; above, an activated deri vat | ve

3-Cyclongiypafig ooy ReParpeRnde - RRy Fef b ec A i
thiazolo[5edbpyiidie2.ylbsropibdsaidend fl uori des, mi xed anhydri des,

| ower al kyl esters and activated esters thereof, and
(4-{4-[2-Cydidpentyl-1-(omathexyihigzotal g Hhlpyyidingeytcarbasnayh-etkyll-

benzenestigh bRV ERSR (76t oy benzotriazol e (HOBL)
s L Bl S0 AUy ) v
methoxy-mgq;g@ﬁ f-RIyridin2-yi)-prepipnemide pyr r ol i di no-
3-Cyclopentyl-2-{4-[(2-methoxy-ethyl)-pyridin-2-ylmethyl-sulfamoyl]-phenyl}-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide hydrochloride;
3-Cyclopentyl-2-{4-[(2-hydroxy-ethyl)-(1-methyl-piperidin-4-yl)-sulfamoyl]-phenyl}-N-(5-
methoxy-thiazolo[5,4-b]pyridin-2-yl)-propionamide;
2-[4-(4-Benzooxazol-2-yl-piperazine-1-sulfonyl)-phenyl]-3-cyclopentyl-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-2-[4-(furan-2-ylmethyl-methyl-sulfamoyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-2-[4-(3-hydroxy-4,7-dihydro-5H-isoxazolo[5,4-c]pyridine-6-sulfonyl)-phenyl]-N-
(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-propionamide;
2-[4-((S)-1-Benzyl-piperidin-3-ylsulfamoyl)-phenyl]-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-
blpyridin-2-yl)-propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-blpyridin-2-yl)-2-{4-[4-(2,2,2-trifluoro-ethyl)-
piperazine-1-sulfonyl]-phenyl}-propionamide;
({4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-pyridin-2-yimethyl-amino)-acetic acid ethyl ester hydrochloride;



phosphoni um hexaf | uor ophosphate (PyBOP) and the Iike.

M xed anhydri des are preferably such frompivalic
wa@edod/o9xais | ower al kyl hem esters of carboni c aRCTBP2005/003456

such as ethyl or isobutyl analogs. Activated esters

i ncl ude, for exanple, suc®inimdo, phthalinido or

4-nitrophenyl esters. The reaction of an activated

derivative of a carboxylic acid, e.g., those

3- Cyclop@rﬂylfﬁ%&m&g-tﬁlﬁz&qsbﬂBMW|din-QCyl)d2‘>[43(4 [ﬁﬁrdiﬁ-lﬂs@lnﬁdtwlépiperazme-
an am hose of formula (I11),
—sulfonygzp,hpp\gbpr@gpnpwlc{er{g/d RblEHee of a base, such as

ridine t hyl.am n T | am ne
'{4'[2'03%%%'3’[3" “#\["ﬁ&i 'Itwoﬂ)ﬁg‘[gfﬁ@%\lrﬁ%bﬂ %a{gﬁm %{hyor gani ¢
benzenesutfor@p[1, 4 biptderidinyl-dicatbogylioraeichethyl dsBEMydrochloride;
N, N- di net hyl f or mam de (DVF) or tetrahydrofuran (THF),

1"-{4-[2-Cyelogentyi- k {Bumethoky-Suazaels 4-hlpwidin-yicashammitateylkci ds of

benzeny oL BiRer - o R Rkl falitElcey 7y ™

3- Cyclopéﬁ?MQ5%tﬁd&yﬂﬁb?&Ql§ zggjawcﬂhizyyn) %@EZJ(1|-ﬂﬂeﬂ1§)l9pﬁfdhdln-2—yl)-

a carboxylic acid of for )-may be
ethY'SU'fW%'gt%nW‘PWpé’"@m'Qﬁ| nating agent, such as thionyl

e L

benzenesufopyl}-pidigRytmethygiranaino EiXeticacidHOBt , or a mi xture of
coupling agents thereof. Am nes of fornula (II%_ and
3~({4-[2- Ca@m@n‘gvl -1-¢5-msithxydhiazelplm-blpyridin-2-\dgasbamexihethy

benzene\lag@wl Lﬁg?—ﬁ%eth&l%%nﬁ?ﬂropﬁnﬁra%ﬂﬁ&ﬁ difdrng et hOdS

inint ustrative Exanhples, or

2-{4- [(2-¢beétm)tmmmsz-wh@u%@fsu|fmowp¢ﬁw1ywmw@em?m -(B- AR yD

For exa conmpounds of for a (111) my
thiazolo[$,4-bipyeigiarisy)- BSPPtqnéﬁi'C?eng an ester of the formula p R

3-Cycloplz (L g Pafily O 2he Oy PR R < ot fifp R Gt cc-

methoxy-ehidwdio[5 Wt pyridin-24yDpubpiomansideci d to af ford a conpound
of the fornula WO 2005/ 095418 PCT/ EP2005/ 003456 - 30-
3-Cyclopemyl2-t4el (eristhiaming ein®~(1vhethipipelinAd Jreuliamey elgriydy-(5-

methoxy.ﬂﬁagﬁ?ﬁglaetﬁpﬁ@frpt g,gﬁ,tp nqiegl onally-in the presence of

rinsic or I C so vent. Preferably, the

3- Cyclopéﬁ?ﬁi—l{@RBJd%ﬂWrﬁlh@ r&Ml)- mltmétﬁyltpn@éhdnmhryl)rs%lf@m@ylpmr@l} N-(5-

formula (V) may then be treated

methoxy-ffiazplelp, 4&&?%@"6?-3/{)?%09‘%'?%?%3 RA-NHR5' (VI), or an
a-(ta-2- e RlYE 8 MR bR B gy 3 2 eaRarflh HRyn." o€

benzenesulfonyl}-furan-2-ylmethyl-amino)-propionic acid;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(3-phenyl-piperazine-1-sulfonyl)-
phenyl]-propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(3,3,4-trimethyl-piperazine-1-
sulfonyl)-phenyl]-propionamide;
3-Cyclopentyl-2-[4-(3,3-dimethyl-piperazine-1-sulionyl)-phenyl}-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide;
4-{4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl}-
benzenesulfonyl}-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester;



in the presence of a base, such as pyridine, TEA, DI EA
or NMM in an inert organic solvent, such as DCM DM
W@rooFMHP5410r a m xture of solvents thereof, to BET/BPIHOF003456
conmpound of the formula O- /O R41, SN O1Ili5 0
IR---A/R. (VIl) 3 3+dferein R3, R4, R5' and R have
nmeani ngs as defined herein above. Preferably, the
reaction is conducted at a tenperature ranging from
3- CyCIopeﬁ'ﬁyﬂlN (5- ﬂﬁtﬂdiy-rﬂqgfelé[@mptﬂb%diﬁ ©.- ﬁ)@%—(ﬂfﬁétﬁyl @bﬁérﬁfl Me}’azme 1-
reaction tenperature is about OC. A resul
sulfonyl)- Q’Eﬁﬂyﬂlm%o'%am'é?rﬁﬂda (V1) may then be treat ed vvlth a
3-Cyclopedﬁ§1§26[6f(g%ﬁilgﬁ-gl@y?@@& ﬂégétlﬁﬁgﬁl s{ﬁlﬁarﬁ‘yl) ;menyl]-N-(S-methoxy-
thiazolo[5H-Blpyridinet ypobloybiids; de (LHVDS), preferably LDA,
foll owed by addition of an al kylating agent of the
or an enahtiormest thelfedf;(dCldR)enbgtig¢rivirid mixidre tiedreofREr dnplsarenaceatidally as
acce tabldesf hnﬁed hferel n above, and Lg represents a | eaving
P Srg ;5 '§%c¢h  as chloride, bronide, iodide, mesyl at e,
tosylate or triflate, preferably iodide, to afford a
Compoungie mp rmalzofl) mag bé prapared WP 0@ 810019 3vel 8nown in the art, e.g.,
. / 3 / 4 SONI , R (I
accordm@g&lé%%c?%é{ %?f@(?cgll?’r? Sléﬂm hglc-??' bﬂgw and R have (9
meani ngs as defined herein above. The al kyl ation step
Method Ats preferably conducted in a polar organic solvent,
such as THF, DMF, N-nethyl pyrrolidone (NW),

compours IS B Sy R SmBUER S{ AR ARIR LN

(DMIP), or in a mxture gf soFyents thereof. A

resul ti ng conpou nd, or (IX) may t hen be
hydr ol yzed, e—gg:—ﬁ\n tihe priesence ofgign aqueous base
such as sodium |

pot assi um hydr oxi de and an
or gani ¢ sol vent such

or acid addition salts thereof, wherein Ry’ represents R1 as defined herein above, or R’ is a

group convertible to R,, with an activated derivative of a carboxylic acid of the formula

4
~—. 0

=z

an)
OH

R, *
wherein Rz, R; and R4 have meanings as defined herein, and Ry’ represents Rs as defined

herein above, or Rs' is a group convertible to Rs, to afford a compound of the formula
R,

\\
4\N/
)
\1?57 J\

wherein Ry, R,, Rs, R; and Rs” have meanings as defined for formulae (Il) and (lil).



as THE or | ower al cohol, preferably, nethanol or
ethanol, to afford a carboxylic acid of formula (I11)
wob@sedIR2, R3, R4 and R5' have neani ngs as de¢T/RRIH05/003456
herei n above. A carboxylic acid of formula (I11) may
then be coupled wth an @29 ne of fornmula (I11) under
reacti on conditions as descri bed herein above to
afford a conmpound of forrmula (I) wherein Rl', R2, R3,
In the co@ﬁn&?éjacﬁgn clay ﬁergﬁ'naamo@ S rﬂéctﬂlgfe'dgﬁﬁvél%%f 3 & fic acid, e.g.,
I'a conversion to the corresponding
those corsaspdnd:hg to c:@rbomlmanldsI@éfmrr@lieeﬁﬂbemclﬁlda agigwploridgs.dyemides and

rrces, 360 3L, ol Sl LoBIEUR Ryt gyl e e
formed with Foupding legepise pacheas ‘&gthyh&(aﬂenlethﬁar@impm@vmrbomnd@d

: f
rercenigg FEORAY 5l AR by B 581 SAUESS i)
N,N,N’;NGeigarGetByMroriug teth[ﬁloFd)bo%embmrzgtmzcm-1arlr@xye:mshm@hdmo-
phosphorﬁia&&g@ueo?l ne%Eh nglngzgn@ﬁ%Vlﬁ%ﬁ Md%nhé/aﬁ&gseasrg rE)"rec‘ferably
such from:pmaler adidy| o ldwerlﬁlkyl hemlestens ahdarkeorid acitis stioh aalethyl\@ isobutyl

B T TN I L

esters. Theaeactignas ad ettiveded Henivativg oba darRbxylic aeidr egantbheseRs as

corresporﬁgrﬁg E)eg rﬁg ‘ﬁ&: gcﬂg 8}’{%@% (ﬁ@ wﬁl‘? aff a%r%ug gC qu%é 614 fB %?II)

YO 8€ERce 0
may be cBiried omnt irNily|présenaa of abase caugh AB eyddine; émthylemm (&'EA[DCM

diisoprop%g%gw LL,_IEDIE%% al%éﬁyﬁor?%?lﬁg:mﬁ@ﬁn %ﬂﬁ‘{?gt(mg rk«g solvT\pt Asuch
as dichlomthdharte (DCN?}S NYN-diinéthy IR mansde (VIR or tetRahydRSuraR4THRY or a
mixture OE?OIY%rﬁﬁﬁTegg%?()@%é?/&gegg ]:jé Bﬁ%ngﬁlazhln n?a?l%\é on%’r[?@d)fﬂ)r]tﬂélr

prepare reati
activated deripatived usingtrhethbds mﬂcabed herein or accordmg to methods generally

known in the art, e.g., a carboxylic acid of formula (llI) may be treated with a chlorinating

agent, such as thionyl chloride or oxalyl chloride, to afford a corresponding acid chioride
thereof, or by the treatment of a coupling agent such as EDCI or HOBt, or a mixture of

coupling agents thereof.

Amines of formula (I) and carboxylic acids of formula (lil) are known, or if they are novel
they may be prepared using methods described herein in the illustrative Examples, or
modifications thereof, or using methods well known in the art. For example, compounds of

formula (lll) may be prepared by treating an ester of the formula

0
R (V)
0

3

wherein R; has a meaning as defined herein above, and R is lower alkyl, preferably, methyl

or ethyl, with chlorosulfonic acid to afford a compound of the formula



O ~-NO O(XI) O3 wherein R3 and R have neani ngs as
defined herein above, with a base, such as sodi um
whyasioesa1s LDA or LHVDS, preferably LDA, fol | owedr/Bp2005/003456
addi tion of an al kylating agent of the fornula
R2-(CH2)-Lg (VII1) whereiB0R2 has a neaning as defined
herein above, and Lg represents a | eaving group, such
as chlori de brorri de, iodide, nesylate, tosylate or
triflate, feraply iodide, to afford a conpound of
t he forrrula N O--; -NO /1) 1-11 R(XIl) O3
3 RR W 20@54’6 S /EP@OOS/ 003456 -33 wherein
R2, R3 and R have s defi ned h\?rei n above.
The al kyl ati on steyis rrabRy conéi cted in a
pol ar organic soly such a® THF, DMF, NVP, DWPU or
DMIP, or in a mxXture of solvents thereof A
wherein REsW Rinade %ﬁ@rmg@,dasﬁefh@ﬁ Miteh &bdve) oﬂ&ihatlilﬁ?rr’ch@ﬁresence of an
hydr ol yzed, eﬁg t he presence of gqueous base,

intrinsic ogeic sAVSU IR M FRasHon Gt e Ay P HSGTBUERY capnic
solvent. organi ¢ sol vent such as THE or | ower al cohol,
preferably, nmet hanol or et hanol to afford a

A compound oP fo¥r|n|ulg (%(): :T%ygrherg Be treated wrlh an argrrne of )the formg’la

R4-NH-Rs’ v,
or an acid addition salt thereof, wherein R; and Rs’ have meanings as defined herein above,
in the presence of a base, such as pyridine, TEA, DIEA or NMM, in an inert organic solvent,

such as DCM, DMF or THF, or a mixture of solvents thereof, to afford a compound of the

formula
. O\\S//O
4\[\\]/ O
, R (Vi)
Ry O/

wherein Rz, R4, Rs’ and R have meanings as defined herein above. Preferably, the reaction
is conducted at a temperature ranging from about -4°C to room temperature (RT), more

preferably, the reaction temperature is about 0°C.

Y

A resulting compound of formula (VII) may then be treated with a base, such as sodium
hydride, lithium diisopropylamide (LDA) or lithium bis(trimethylsilyl)amide (LHMDS),
preferably LDA, followed by addition of an alkylating agent of the formula

R2-(CH2)-Lg (V1)
wherein R has a meaning as defined herein above, and Lg represents a leaving group, such
as chloride, bromide, iodide, mesylate, tosylate or triflate, preferably iodide, to afford a '

compound of the formula



P R2 wherein R2 and R3 have neani ngs as defi ned
herein above. A carboxylic acid of formula (XIlI1) may
wao besopaigoupl ed with an amine of fornula (I11)PCHER2005/003456

reaction conditions as described herein above to
afford a conpound of the-Bormula R, O NI . ONOS\
/'\V (XIV) NN3H R2 werein R', R2 and R3 have
nmeani ngs as defined herein above, e.g., via conversion
of the acid Lo tlhe corresponding acid chloride or in
the presepce oﬁsé( coupling agent, such as EDCl, HOBt
or PyBOP, 67\@/m of cogpl i ng agents thereof A
resul ting con'gound (XI nmay q en be
converted to & sul i erivative of the
formula WO 2005/ 09! [EP26DS/ 003456 -34 R 1'
OONS CISOS?(X\/) {N3 H R2 wherein RI', R2
and R3 have neani ngs asw;defined herein above, by
reduction of the nitro group to the am no group,

wherein Re, Bs,, Rufshand R@avpow:ta@mgsraq dedinpd deeaiit abye. alhel alkylation step is

preferabl;?%qq%é&cigsacégﬁ%rz %’?gm@ soR/\Qﬁ{ sﬁ!:t? 89 Gﬂ-l Fh Q@ @S%Lb?ﬂ&gdone

[Z

zation reactron a
(NMP), 1t3-ciatetbylt3,hiStGrtetrahydro- &(ml—mwr:dﬂmwﬂ’mmrﬂh%dtyn@bmﬁcde&&

tetrahydroO 5 n@?“ Mt))n& ﬂrﬂ:’? Sriid rfi\ﬁﬁ% e]‘l‘%ts t{\%%?;?l Ly, ba

‘ivatrve o e

treated with an am ne of the forrrul a
A resulting compound of formula (IX) may then be hydrolyzed, e.g., in the presence of an

aqueous base such as sodium, lithium or potassium hydroxide and an organic solvent such
as THF or lower alcohol, preferably, methanol or ethanol, to afford a carboxylic acid of

formula (II) wherein R,, Rs, R4 and Rs’ have meanings as defined herein above.

A carboxylic acid of formula (lll) may then be coupled with an amine of formula (ll) under
reaction conditions as described herein above to afford a compound of formula (I') wherein
R+, Ra, Rs, Ry and Rs’ have meanings as defined herein above, e.g., via conversion of the
acid to the corresponding acid chloride or in the presence of a coupling agent such as EDCI,

HOBt or PyBOP, or a mixture of coupling agents thereof.
Alternatively, compounds of formula (I) may be prepared as outlined herein below.
Method B:

Compounds of formula (I) may be obtained by reacting a compound of the formula
Ry

/& X)
N

wherein R; and R; have meanings as defined herein above, and R¢’ represents R as

defined herein above, or Ry’ is a group convertible to R4, with an amine of the formula



R4-NH- RS (VI), or an acid addition salt thereof,

wherein R4 and R5' have neani ngs as defined herein
wW@bwse95418 N t he presence of a base, such as pyPCHEPI®N5/003456

TEA, DI EA or NVWMM in an inert organic solvent, such

as DCM DVF or THF, or a nd&ture of sol vents thereof,

to afford a corrpound of formula (I') wherein R1', R2,

R3, R4 and R5' have neani ngs as defined herein above.

The processes descrrpfgi-Rerein qgmwe may be conduct ed

under i nert atnosphere, preferabl njitrogen

und
or an acigrafdiioRent thergok werein & J@ﬁﬁ’dﬁﬁa@n% 48 defiped hrginaped R
represe RS Bs @éﬁném{éﬁ%\' it 85bvie0 of RE i€ 8 PO Eshveftibld 1 RPIMEHE Presence of

i nvention in manner described herein, functional

a base, gtrc&wspy@ﬂé@eﬁEA BilfeA oa MY in@in inerh peganicsqisak-Auch 4 DCM,

DMF or TMET 8 nixdiire b Ssolvehes BiBFdPN8dird s @brpbetk Bbthe formula
convent i onal protecting groups that are common in
preparative organi c chem stry. Protect am no, thiol,
car boxyl Oandohydr oxyl groups are  fhotse that can be
converted™vyder mld conditi ons | ree am no

t hi ol ,R4Qa b hydrgxy!| hout the
mol ecul ar \fra ewor K| bei nig dmzoy ot her (1
undesi red sj de {onsH? ace. The purpose of

i ntroduci ng” pot €ct i nd grm,'tbs is to protect the
functional grodps fro undesired reactions with
reaction conponentggtnder the conditions used for
carrying out a desi red chenical transformation. The

wherein Ryt R,ARg R; land €' bavepmebeiogs ag dgfinebkerebratovparti cul ar

reaction is known to those skilled in the art and

comeo 858300 el 15 P RLAREY) oHREPN 8 e

group, amno greup, etc.), the structure and stability
" “of the noleculfe of which the substituent is a part
and the reactiofi copditions. Well-known protecting
groups that aoreet “Y¥F condiXions and their
i ntroduction and DV allje desgribedgg. 9., in
McQmie, "Protectivi@G | gani c em stry",
Pl enum Press, Lomdon, NY (1973); and Greene and Wits,
"Protective G oups in Organic Synthesis", John WIley
whereindhdngdhbave meaningly ag 1gdoed haein alyeewite ﬁtha@,ﬁewch as sodium
r r
hydnde’nlis%é%q‘,qﬁl[)g [t?réf@faﬁ)!ng%/ﬁ éﬂ;n&&&)oor a%géﬂkg%érg?ﬁéﬁggﬁtﬁg agent of the
formulapr ef er abl y, such as are inert to the reagents and are
sol vents t hereof, @4? sts p)den3| ng or said
ot her agents, respeczt and/o I'nert atnospheres,
whereind®. Has\a meanieg as wiedised Pmem alkgvey ane 49 treprpeenis adeaying group, such
re e
as PSR Yodtle. Shoffb. ERRaIH itde Rl loddi o it 2
ComPOUpdeétl‘lﬂ:rfer.mL'lrme preferred soI vents, catal ysts and
reacti on conditions are set forth in the appended
illustrative anpl es. The invention further includes
any variant of jfhe esent processes, in which an
[ ebt ai pabl e at any stage thereof
angthhe repahni ng steps




are carried out, or in which the starting materials
are formed in situ under the reaction conditions, or
WO poodfdals t he reacti on conponents are used i n POEEPNFV03456
of their salts or opticall pure anti podes. Conpounds
of the invention and interyedi ates can al so be
converted into each other according to nethods
general ly known per se. The invention also relates to

wherein RYRIBHMER hav@ rehRtgsisaldiinbg hetdih ahoRS| Hieeﬁkﬁéﬁbn step is
processes _for thelr_ manufacture.

preferab&mné@ctsﬂ s BplAr Aigania %ﬂved]tsS%H@srfB#*ﬁdﬂ@'Fn@M& P@%’U or DMTP,

or in a nfiRIRVIREFehBYndiBofi N the form of one of the possible
i sonmers or mxtures thereof, for exanple, as

substanti al | ur geo tr|c s or, trang), isoner
A resultig gapapashniem s XIbanay Gsind '(‘XAJHW%&&;) 7 tpe, PEREDEs of an

aqueouspt!Sas@ S RSsdde iefiurnldrrdswigs ih'yéiro&@!%%n@a‘h d»rgafrers&lv@ﬁt such
tures thereof are within the ?urV|e

as THF pigwst algphol Aigferabti Methgnalkehane!. dp afer r?eF%rL{?é)ﬁ'Cl?é'd of the
formula Separated on the basis of the physicochem cal

di fferences of the constituents, into the pure

geonetric or tical isoners, diastereoners,

racemates, forlexanple, by chromatography and/or

fractional 2 ation.,WO 2005/ 095418

PCT/ EP2005/ 003456 esultlng rz%m tes of

final products or kpediate, e.g., i'ds of
4 , c&¥ be resolved into the
optical antipodes met hods, e.g., by

obtained with an opticdlly active acid or base and

wherein R, R@6 &;ihage nidagingpbb aidfihgd detdivabewd.di ¢ or basic
conpound e.g., acids of formulae (Il11) and (XIIl) can

A carbo?yﬁg afn %ﬁ%%llg 1 hee %/C%ﬁi/{ \&ntﬁgﬂﬁﬁﬁ%gfe{og%[ﬂ%(ll) under
reactionfo@adiliores zﬁsh@s@ﬂmwmdm atboviehte gfifoes @ mbmippuedhdi e fombuwa

their optical antipodes, e.g., by fﬁ@ptlona

crystallization of a salt formed withan optically

active aci, e.g., tartaric aci i benzoyl tartaric

aci d, dyg tyl [ [ j - p-t ol uoyl

tmtmi@ﬁc acid or

canphor-10-s oducts €dw) al so be

resol ved by ™% atogFRphy, e.g., high

pressure liqggid chrcnatOc‘aphy (HPLC) using a chira

adsor bent . FlnaIIy conpounds of the invention are

either obtained Ryf the free form or in a salt form

t hereof, preferably, in a pharmaceutically acceptable
whereind), R Bo# e hBke Bwenings agglelinpd baraiyabensy; prgat Vig gonversion of the

acid to thé e&%&f né gaeiara%ne& ctrhﬁméweeéﬁcé LRy g@éﬁhsuch as

cont a| rou may converted |nto sal
EDCI, HBtr Bha@l?a@re@m%wequ C@@@mﬁ agnds fwsed. Such sal ts
include alkali netal salts, |like sodium [|ithium and

A result:HS'b%ﬁbMﬁH Sabinfla @kl*@'dné&ﬁth%ﬁrb%rbdﬁ%@éd &3 @onyl Jﬂﬁonde

cal ci um and magnesiumsalts; anmmoniumsalts Wwth
derivativgrqjifi foBdges, e.g., trinmethyl amine salts,
di et hyl am ne salts,



tris(hydroxynet hyl ) nmet hyl am ne salts,

di cycl ohexyl am ne salts and N nethyl - D- gl ucam ne
w@alosm9s4sml ts with amino acids |ike argi ni ne, PGFEPI®05/003456

and the like. Salts may be forned using conventional

met hods, advant ageously i-#4-he presence of an et hereal

or alcoholic solvent, such as a |ower al kanol. From

the solutions of the latter, the salts May be

precipitated with ethers, e.g., dietdyyl ether.

Resulting salts may be converted int/o the free

corrpound}i\ @9 treatnment with aci These or ot her

salts canss so-he used for puridicatyon of the
conpountclg [ . Cdfpoungs o inventign, in
| i

general , may| g additio alts,
especial ly f ] y atceptable salts. These
are fornmed, ®.g., wlth ifbrganic acids, such as

m neral acids, e .g- sulfuric acid, phosphoric or
hydrohal i ¢ aci d, Ror with or gani c carboxylic acids,

. C 1 - [ . . .
wherein 82 R; 33 Kol edhib B0 85 R el iR, PP tifhouti 81 the niro
group todbeaimincagriodp, esgi¢ bsiag ireatpowderid the ppersace chredixture of acetic acid

y N . | .
and a fofibe ot Scf 28 Ehithol ol a B M fotal ekl ofF s docfbn
treatmen Iwfiho kigc,, sulfaicdioxide imethe presenee bhicoppar(ll) chtaride aadiagetic acid.
such as am no acids, e.g., aspartic or glutamc acid,
. : . . .
Finally, S5l el R el il 6003 af bE R P40 Bminc'd the
formula e. g., net hanesul fonic acid; or arylsulfonic acids
whi ch are unsubsti tytagd Or substyfuted (for exanpl e by
hal ogen). Preferr eoll%‘l‘a@g I:“s?sal ts f(gbhed Wi th
or an acldyatiddionl saititereefi, whereid Bf and Reincavendeaningmaedefirfedfiarein above,
. ' r.adr. ri f .
in the prifibe FatRey S s YatuECTSR DR SETRAL T o8 indifSpnic sovent,
such as DEIM,dWNUR@r At oi 3 midtrieor sobykeetasibetdod, tp afford a compoundiof
| [ | AnS c I-C r ' i cal d
formuta (17 whelehn K2 M R AT RE oy et 4 A ER PR GER e
pH or through enzyme action is converted to the
The progessentesaibpd bergin #bayephay lye perstiraley dedarirert aesosphere,
carboxylic acids and S-acyl and
preferabg%gﬁrﬁgfggﬁegﬁ%ggg%f thiols, alcohols or phenols,

_wherein acyl has a neaning as defined herein.

In startingresenquads ane ineTemesiatesvhich iare/convatiegita e cespeynds of the
present MGEAL tih‘é?rﬁarﬁ%?\ﬁ@ééribgh%emfn,sf&]md’t%n\é? I%UPE ?ésgnt, such as amino,
physi ol ogi cal conditions to the paren arboxylic

thiol, cargexyd and hydroxyl@reupsapieyoptiesalyrrotesied byraMentienal psotecting
A r - .
arovps h255 B PR PO by B! 0B oo il carbor
and hydipuayl(Gaaiproare tiarse-thatrcai be eanverted jurgeramilsh eonditionisdrip, free amino
X | . .
il cark B SGA SRk BUhoBLA ERRER, pe cestroved o
other undesiteghgide egakijonsritkiog alesenyl ) - | ower al kyl esters, such
as the pival oyl oxynethyl ester and the Iike
The purfSc3B\E M0 idtod thék M 5 SXin
® pL_lr rel at %L@H?jbb %)g#év\g@ﬁ Q{Pﬁe&?rsztébz%npou%gycgt %éellbg?%d rug
undesiredgeaetions vl reariiontcRmpeBeNs wnder the aonditipbs weed Tarieermying out a
desired S orf ; | 3 a part
ecve SRE) SHEDRYSHor, BRI i1 Bk i e
reaction égknowrstoghess skilled il the; arpar ferandsurinthe nayas $if heefupetional
appropriate under the circunstances.



The conpounds, including their salts, can also be
obtained in the formof their hydrates, or include
wordendmot vents used for their crystallizati onPCHEP2005/003456
descri bed herein above, the corn pounds of the present
i nvention may be enpl oyed3Por the treatnent of
condi ti ons nedi ated by gl ucoki nase activity. Such
compounds may thus be enployed therapeutically for
group to b8 erétéet@ti T(ﬁfdrdo@g grdntpaam_c}% @bus,ase), tak etradite afj& Qﬁlﬁﬂlty of the
obesity e prese i nv i on further
moleculerﬂfd& @emg?%%@u% pPArt %‘Gﬁg 5T ?)‘?1§°B%H‘ﬂ'?§ sing a
therapeutically effective amount of a

Well-knophairorethdgiotps that atddt ese @apditities &rid tHesr inthédwtibn and removal
e st s AN Bk T o i P prcs,
London, vaa(ﬂ ORBE bhd CRbefDAMPYI LS, ORfoteRive IGRoNPs In0OkdHMid BYitthésioN John
thoselNiu@ g?l e for enteral, such as oral or
Wiley an?@tﬂ”ﬁi Incy d and parenteral administration to
mamal s, includi ng WO 2005/ 095418 PCT/ EP2005/ 003456
The above’sﬁxem_bned retictiong dré eairiet vt adcordinglid saindaridistiodd, ibythe

| ucoki nase .actj vit uch .condi t.io i ncl ude
prosence b ASaHS o1 WLk PHLiEbh o 55 5 B o s ey and are
solvents ﬂ{wed;ﬂ; ¥f catéiysts, dd?rﬂeﬁdﬂﬁg oRsad Oﬂ'le@ agérytsacdsjpweenmyr@waﬂmert

venti In the
atmosphges, ALIPHIE PP AL Bb ST B LR BT Es «RICTRRElAY P B s the
boiling pcﬁﬁmmhekbﬁéﬂ@fuse@ argiodtj aitmoéphenic of sayﬁa’f-mhidsﬁhmd bressure The
preferrecg%{ﬁ\ééﬂtg?ctg alyséi)ﬁn Eelﬁec I%I’I'l] ggrﬁﬁtg]%%eﬁr%gétaﬁ%lghsgg]eggéggﬁl&d illustrative
Examplegel atin capsul es conprising the active ingredient
toget her with: a) di I uents e.g., lactose, dextrose,

“he v B R EPOL By SRR B SR L BB et
product dﬂi@ﬁable Hreny stagk therﬁbﬁa|u§ediﬁ£iétaﬁmgmbwfiahah@ﬂ'@jeymhmg steps

are carrl%cf put, g{b Jgevsli?ig*}‘@%t%hg i n?ﬁ'@?éaererfgr@ecggvg% eulqaiarc]: ion

condntnon&ﬁbmwvmdzﬂ e assstion adimponents kox yset inythe ed:ﬂnu bf)melrmds or opticany
tE vinyl pyrrolidone; if desired d) disintegrants,
pure anti %é/ starches, agar, alginic acid or its sodiumsalt,
or effervescent m xtures; and/or e) absorbants,
Compoudd of thativenfibrasiod miterndditestanassbe lcopeataabiht each other
. C osi tjons are,preferably aqueous isotonic solutions
accord'n%?ongﬁiboéjﬁﬁegﬁ?llygﬁawngﬁfof)eom tories are advantageously
prepared fromfatty erul sions or suspensions. Said
The inveptiorpalso relates torayy beveld sertirlg ma@rialndintermeniites and processes for
. Uyvants, such as preserving, stabilizing, wetting
their marb“ﬁécé "sifying agents, solution pronoters, salts for
regul ating the osnotic pressure and/or buffers. In
Dependirgldi thechoitehefystanting aladeriatoandimethotbethet ey egopoinds gy be in
I [ P .
the form éﬁgﬁ'@gl’ %g? g gﬂgééﬁérsooigbl%upe%'?ﬁ%%bg rfgﬁg‘)fa%&e L€ B@s@%tlally
pure geoowHitic (oS aetrdrmoispn'reespmatereemyrs apiicad (sunsera (ahimwldes), racemates

or mixtu rgs ?ﬁe?‘gg/ﬁ ﬁreleSFe%Qihypo%’.Bfétis&rhér%"{?r n%f(tuﬁ'&ethereof are within the

purview of this invention.

Any resulting mixtures of isomers can be separated on the basis of the physicochemical
differences of the constituents, into the pure geometric or optical isomers, diastereomers,

racemates, for example, by chromatography and/or fractional crystallization.



active ingredient. Suitable formulations for

transdernmal application include a therapeutically
we@bdosoeisve anount of a compound of the invent POIEREID$1003456

carrier. Advantageous carriers include absorbable

phar macol ogi cal | y accept aBfe sol vents to assi st

passage through the skin of the host.

Characteristically, transd ernal devices are in the

Any resulﬂﬁdﬁa%m@te@%?ﬂﬁ& %r&dﬂ&g brShidemaedifrcK g @c;dﬁi‘cﬁl’ﬁﬁfmulae (1) and
rvoir contai ni 63 t he conpound gﬁ)tl onal | th

(X1, capcher fesplyed i theopticsl aptipedes i DR (2P r P&rseP%faﬂon of

the dias@fbdi&c e trfé?émoéﬁigmeé V\ﬁth%nsdﬁtlﬁal@facfl\h,fabi@%r b%utse %nd liberating
controlled and predetermned rate over a

the optigedly peliyesicidiG pFbasie@MASARY, ¢-8- S8R PEOITRUIAR '.')c%.nq @('W@n be
resolvedsl!fén'ib 1- W@e@ﬁ&ﬁ%l%%l &uﬁﬁg{nﬁﬁgo@@tﬂgﬁﬁeﬁﬁlndw?egmonety may be

Accord |ng resent invention DTOVId

employgsHarasrivelihe @9‘]‘1P@'éj?ﬁ§c§§ the Bigsenidnyradien inftheinprical prfjpodes,
e.g., by ?rgajdn%?&%@lﬁiah@ﬁ o?Q@Qlt ﬁ‘drﬁ\‘é@l vﬂﬁdér%;ﬁi@alt%’a&t\)é%fd RA§ Ctartaric

aCtIVIt&% re er ab alre 8 ucose tolerance

acid, dibpppey! fa rlgggpe@agqm t@r@@rg qc}d R w&lqﬁy&é@ﬂtqr@dqmd 'mandelic
acid, mé?le@efasdrtc?ﬁgﬁoms@fbm@édh aRé&#ﬁl@B?dé‘inféQJéNaI%fb%‘}ééd{'?ed by

amount ound the invention as defined
chiral chigrpategraphy -, Bigbmeessire Fnuid ehypprieararby (MRUEC)A R ehiral
adsorbeg]Eerapeuti c agent, e.g., each at an effective
erapeutic dose as reported in the art. Such

t herapeutic agents include: a) antidi abetl Cc agents,
Finally, serepousnss ioh el iventiom 3ig ¢'Weaemam§9|'%§ FRTORT T I3 salt form
thereof, 'pP@fH}dbg m%ﬁf'ia?ﬁﬁgélﬁiéﬁﬁiy Suebiadfe ddMgomyitHepayt, bF 83, prodrug

% pi zi de, glyburide and Amaryl; i nsul i not ropi c
derivativg f ?T@ﬁill urea receptor |igands such as meglitinides,

e.g., nateglinide and repaglinide; protein tyrosine

Compo@’(&@%@h@ insi8ntinRnticH R/hibh%bnta"mé&idjlb @FcﬁJp§ lﬂﬁéy Be cBFWerﬂe?dZnto salts

ogen s%nt ase nase- bitors suc

with phas@asql#@s%fc aa5ppiahigdiases- §B@Q§%¢6@C’Um'w' w&%fagﬁdlke Sodium,
lithium Mﬁ?ass%f‘é‘aﬁts XSinkel cmihdfetalsdhts ke CAEUAT Jar@ﬂﬁagﬁgﬂ'l&n salts;

sodi um dependent gl ucose . cotrans
ammoniuRHsaHE M PreanigbasesTe. 90érsﬂe*@b/lﬁiewe??'fﬁr%ﬁwéﬁw%é"%

tris(hyd :‘oQJ{l’hQﬂh?l%@th?lHﬁltheas%lﬁ@(cyc%%@@lamt?ie%ﬂﬁ hAQ S’n\l-$r‘»!éﬂ‘?'ylfl_ff>gIucamlne
form n; al pha-gl ucosidase inhibhitors such

salts; saé@d\flqg@gr@no egigs like qrginiitea lysivelandehe s |§fgtsll)nay@gﬁo|§[ned using

conventﬂfr‘x@| r%ﬁno&*zl “éﬂlvéﬁ’ta@‘&ﬁ@" iRtk @@Qer@epof bnraerearss al@éﬁbhc solvent,
pepti d i nhi bitors such

such asga[pggqalk@)ol h§r,951 ﬁh@sg@ﬁ»pes g@t@ﬁtl%tteg Jbﬁ sglts rnay be prempntated with
ethers, é” g EHYS ¥t ”RE&Wt'irngéa‘l‘t%%ﬁé&J b&@sVENERiInd HdMre&Rohpounds by

ductase i nhi |tors Iovastatln |tavastat|n
treatmegi withhagids. | Thesp oaothst a@'tsncanc%?q b ugast fphpur'ﬂ%amgtqﬁﬁ ",

compouhBl 8Biaffeln, fluvastatin, dalvastatin, atorvastatin,
rosuvastatin and rivastatin; squal ene synt hase
i nhibitors; FXR (farnesoid X rece and LXR (

Compoyndseqf ghat laygntlppdggagerab AYERS AR cgqaqu Adgition salts espec;lally

pharma%&@hﬂﬁ&e?@bl@ sahsl ?ﬁéﬁer ar8ifornfed, aRt, |W|mbﬁ§f§dhlcﬁe§l@d§ $uch as
such as orlistat; and anti - hypertensive a

mineral gcigs, e. Qoéﬂf%ﬂ'iclﬁ’ﬁ'@t P'@%SPQGE‘F]O'&@Vdé‘PWE AGiHi & wih @ 99‘9“'"‘3 tarboxylic
acids, shith 88 B8LES§-afkBAecarboxylic acids which, e.g., are unsubstituted or substituted by

halogen, e.g., acetic acid, such as saturated or unsaturated dicarboxylic acids, e.g., oxalic,
succinic, maleic or fumaric acid, such as hydroxycarboxylic acids, e.g., glycolic, lactic, malic,

tartaric or citric acid, such as amino acids, e.g., aspartic or glutamic acid, or with organic



torsem de; angi otensin converting enzyne (ACE)

i nhi bitors such as benazepril, captopril, enalapril,
wo omsnegis |, |isinopril, noexipril, perinodoprPCT/EP2005/003456
qui napril, rampril and to ndol april; inhibitors of

t he Na- K- ATPase nenbrane punp such as di goxi n;
neut r al endopepti dase (NEP) inhibitors; ACE/ NEP
_inhibitors such as omapatrilat, sanpatrilat and
sulfonic acigsi siehras| (Cr-Cahgfkdselignia atitisaggagegthanesulfonin agid; or arylsulfonic
acids whi€RBRESRUb&Rute8 BF Ql?B%fit@féd g RESHAAEY hélP@Q{)F Pleferred are salts
t and va , In I sartan;

telmsartan alsarta art’l cular ’val sa
formed witla Aygyopierianaid mpleigacid andimethanasulfoniaakidr en,

terlakiren, aliskiren, RO 66-1132 and RO 66-1168;

' [ .
Procru e BAIBREH) o RO Ak BB GRS
which follgwisgrasiminigratios selap sk taggatentepropouNdYstWuspiia somgehernical or
. O X Py

physmlog?ﬁ? Bro@?ssglb%xd &odﬂ?@ %ﬁ g’gﬁd\%gg@gﬁ%g@é 4@@’3ﬁwlog‘?@ell BHY! through

anne ockers su
enzyme apim srROUBIeIds 4B6pares campedngi Feemblept prdidiug derivatives are,
QL iR |
e, sefd 1Mo S9LA8 < B 36 EABR IR PR, gcoros o
phenols, waerejt ay! kasrameanisigsas defineg rseine Poefleged pra pharsaceutically
| . - . : I
sccptably VA0 e RO BRRTI A, oot o GEImAaneié ne
parent caploxylc acith @@, leweryikybegess gycloatkyl lestefs, dewersalkenybesters, benzyl
i A fer . .
ctes, L8 RIS BULISHPOLRLE Gt 0 L8 SUFEE, o fover
alkylaminej ¢drboxysiowat alamecasbonyl)-loebpakylarstat | tae of (@vartdi@noyloxy,
' i, ngr.edi ent i t.her separat el y the sa r
ower a5 by PPOTEE S Buiicar SRR P N Eslolt i o o
pivaloyloxyarathyp bstemarciethie ikl cohoemtidnatly osed ihhike sity uct ure of the
therapeutic agents identified by code nunbers, generic

: taken fromthe actual edi.tion
i view offhe b8 fy IR TG oEB e ol st oGttt and
the compoartdstia thesforne ofjtheir RBedlisn tivhehemes mramhpooal i efered i WWis|cdntext,
Pybl icatians) . The correspondin optent . thereof is.
@ prodrug LR 2SSl AR RERIendel bR Basg er i poSsivie or
appropriafsr wsitenthei aireemsiaocesr ovi des pharmaceuti cal conpositions
conprising a therapeutically effective anount of a

e consE G2l 6 LSS 980 R SRR byt o

include othersclyseist useddoeheir @ysblizatiny sel ected from anti -
di abetics, hypolipidemc agents, anti-obesity agents
As descri - I : i f
s cesci ROLITBYRE W SSEAED) e PRSIy (FERLGH AR o Epifpven o
the treatminb otconTitienpmediated ibygurokinasé activityr Sueh abmpotrads may thus be

ompiyeFSBSEH G BN PR AR AR ROBEAER 5ph Tt

and obesityel ates to use of pharnaceutical conpositions or
combi nations as described above for the preparation
The prese?t irfe MR fGAE Movi i
e pres _rreglﬁl gt ed fgy glrbt%\;c') [ ﬁggg”é\%:%?l\)?%&{)m%r gﬁgnﬁkg%%r})};?&fn@p%i red
therapeutigplicefistivesirapumoba Ahgreazoldoichity astiveathpobed of the ifkstant
. . ] ' | | . f .
t
R L O e e e e
conpound of formula (1) for the preparation of a
The pharrﬂwﬁﬁ@ eompesilions according to the invention are those suitable for enteral,

such as oral or rectal; transdermal and parenteral administration to mammals, including



conposition for the prevention and/or treatnent of

condi ti ons nedi ated by gl ucokinase activity, and to a
w@b@sogaetit i cal conposition for use in conditiPCEEP2005/003456

medi at ed by gl ucoki nase activity conprising a

conpound of formula (1), 88 -a pharnaceutically

acceptable salt thereof, in association with a

pharmaceutically acceptable diluent or carrier

man, for th8 &e8fndne of \f\@n&i‘ﬂ@ﬁs‘f ﬁ%ﬂ@h &d B%iuﬁglaﬂ@@ &ﬁﬁiﬁﬁg&#cfﬁdonﬁhiens
resent |nve tion rt rovi thod for the

include '"EP&%H{UP%?? Aparaseet %‘?ﬁgngl?{% %Is r@ P& ons nedi ated by

gl ucoki nase activity, which conprises admnistering a

Thus, thetdharramﬂgncf@w attlvéfcf)ﬁfpbhld@s ahbe niveafioramag ip @yl it fiee
[ nve A ynit dosage

re for nmral of . about
manufactf o) PRGN NEB FAT AP B EGE TRV E2ddheRg!
conjunctlcﬂﬁdrﬁddrﬁﬂ@ﬁéu With dxeipigars opbatibrsSsuitafe i ethet deterl bi Yerenteral

edle t hera fica effecti dosa
applicatiohq 16 e REB A S S RSP SiEs cP e B dpe Horddient
togemerwmwn}blooded animal (mammal ), the body wei ght, age
and individual condition, on the form of
a) diluentadng.nlestosat dextrosen @ucmexmen@tﬂkﬁ@cmw iCﬁqu)Sﬁe@dePFrQ'yCine
accordance with the foregajng the.pre i nv
b) lubricalice 0y SRR TSN e s Magrrer RAST Gt S angfeg; |

polyethyldfieylyebl; Patd Bletalgo, for use in any nethod as defined
herein, conprising a conpound of fornula (1), or a

c) bindersp leg. rmeenesi val alymgsiee pliedie estaephipasiee gelatin, tiagapenthised
ogl fian! WS b
methyioo P R ORER o bR R0 RRE,  desied
d) disintegrantshely., tsherchpe Uagar, aigiind acigoeftesadilin sakt) @afletvastamixtures;
anti-di abetic agents, hypolipidemc agents,
anti-obesity agents and anti-hypertensive agents, or a
o) absorbBAR! BRGEHE! GRAbIS SEFERtabhGs sall thereof . The kit may
I'se I'Astructions for its adm nistration.

Sl m I arly, the present invention provides a kit of

InjectablepeamposiionpEire iPreferably) agHasns ispiene s9lulians af SHpRRIISIANG nansk
itchiBS atdWRaht rebhneddrdih #t ibfPbr SRPBASIb. On

SUpPpos! Oh%n%r({]scs%g éz:lébcoorrg/d%ng ser  ecte fror{w an rant P?di abeti c,

a hypolipidem c_agent, an anti-obesity agent and an

Said comppgifansypeiPeeiailized agdiar coplrinadiingnitsueh P BIeSGIVing,

stablllzmga%ﬁngBP lefy ﬁl@if}t/lné Q@éﬁ@f soltlt"bnt ﬁ%n’foférrén s‘éfts fMReg tﬂ@ﬁ?@' 1#& @smotic
nits t he conponents (i) to (ii). Likew se,

pressure aa@lgéwﬁqrﬁv énﬁﬁélﬁomtbw ey %S%Qrﬁ%el Oﬁsr H@F@W%B‘C%!b(d@é’ab'e

substancéO B4y %brﬂﬁ&ﬁfon@%% Efeﬂa?&i h&drdifg B Gon‘?@mm I‘nﬁﬂﬁ réiulating
i n sequence, er a%eutl cal I1y ef fecti ve anou

of

or coatinggmeth® ame@hw%.aﬁmcgn in abeyft Oal-fvar m&a@lv(@awv -50%, of the
active ingREFER! abl e salt thereof, and a second drug substance,
sald second drug substance bei ng an anti-di abetic, a

pi dem c agent, an, anti-obesity agent or an
Suitable fgﬂwlaimn,géqaq tRep n@é@ﬁpllcagm@ incluge 3 thefapgulicd!ly piiective amount

ofa comd:c’fuﬁﬁ oF 8RN eAticrPMRR BAfiePl AihthgroesthorRrd ﬁclude absorbable
dmnistered to a manmal in need thereof. Pref eraI%/

pharmaccﬂogj@qﬂﬁ@ge@@blq ?@V?ﬂﬁ ines7 Pegsagedhrough the,ekin phiherhos
Charactet‘?g’ncgll)}j raRAPEMIMlidelicet BFPPNAS fdih SbbRlab8RoRMpritiRg a backing

gl ucoki nase activity. Preferably, the condition
member, 44 8eRIVeik e tRINiNg @WW@P&QF@MW’W GeEriegs) Qtipaallyra i

controllindg BRfieF & Heliver the compound of the skin of the host at a controlled and

and/or

predetermined rate over a prolonged period of time, and means to secure the device to the
skin.



gl ucose tol erance, Type 2 diabetes and obesity. WO

2005/ 095418 PCT/ EP2005/ 003456 -42 Finally, the
Wee@serd1s nvention provides a method or use WhPCITEP2005/003456

conprises adm nistering a conpound of formula (l) in

conmbi nation with a therag8atically effective amount of

an anti- diabetic agent, a hypolipidenic agent, an

anti-obesity agent or an anti-hypertensive agent.

Acc;ordmgl*)I fHe’}ﬁb@én\( mvbhﬁb@;ﬁr%‘iﬂ@& phék‘v’r@&émlﬁalpfdwpdiﬁﬁ)né a3RicBOthedy
onprises adm njste

whi ¢ r\r};) of
above for g FRAIRSQ §f GPRCHINE FBRIOH O piaK AR A as Preferably, impaired

glucoset&&ﬂﬁé@wp@gd%ec&%ﬁdm@merel n. As used throughout
he specification and in the clains, the term

reatnment"” enbraces all di ffer nt
The Pha"6?CQ“F'%%PH@HPS'B@“WBMO?%'"t"’h‘g’seé'a?ﬁ”t\cﬁﬁy S e
compoundi&dthé Thveatidr §81idfinedi dbolve|the PlafdHRIUriiN @, copbi mtiowavnh another
del ay of progressn on and pal liative treat

f.

therapeuig ot Bic GiFoh AL B PEL SE SEHGR LS BP ERITERITE 15 ShqSuch
therapeutlbl’ég\éhﬁéqnéhﬁfé s using advantageously mamals, e.g.

m ce, rats, dogs, nonkeys or isolated organs, ti ssues
a) antidiatzatid q_geel}saslaﬂm asrigsulinhimselif derigaitites angh oumedcss ansube
secretagoé?% éél?cqibe%snt% 'gh{fjc% lpre!as%lee ug{ OéEE)&fdeSginLh@é‘End E‘Pﬁ]ryél;r insulinotropic
sulfonylurea temeatar ygaIMrS&lnh esahegjifinidesy aﬁgag@tﬂﬁhhgﬂel andrrepagivigs) protein
tyrosine pﬁ%%)hata%g 1B ﬁ’\?ﬂﬁéhﬂﬂlt@s sugh HUSHH 1§DJB§N%85?C§%% synthase

age | et ween abol
kinase-3) anhibitbs- QJthHSﬁB-ﬁd)mﬁBa‘ﬁ%ﬁﬁZ BBt 2788 MN-SAPb4A4 1 and NN-57-

s, A IR, 47200 SR MBI  0
cotranspo]tt@f)ﬁhhlmmtsgauch s 61 €02 blycbganpbosriivnylase Arinffikitpra suchL @9 BAY

R3401; bigﬁ%}ﬁﬁis sﬂ%ﬁ @%&%ﬁ&ré‘%{%e &h% Od@c%‘%]ﬁe?seaiﬁ %ggmﬁsn%ch %Steﬁgg)sosg;rGLP-
1 (glucagoreliteopptidel),-@ledd ranatagsisachy hs Exendinthend IGJ,chklnma@écs; and

act db [ th
0PIV (ot Ebiabd MR Sl el o DY pound of the
b) hypohpreﬁ“ﬁ@Béedté‘glﬁ‘\fﬁoéé)ﬁ‘-hy&o&% rﬁélﬁﬁlllgﬁlté?yl ddéﬂzyl’ﬁé AS@IME-CHA)

rotein in itor of GK. |n these

reductasedgglgws 9-8r IRYBFIgHN d?'tavﬁtﬁ%§émgaﬁﬁ%ﬁ%‘f%q?t§" St o S
mevastatifll Ve§dthiih, ?IGvésﬂeﬁmf QANESthEH) aﬂfr\/bblaﬂﬁmr@bbve@ﬁhr%d rivastatin;

cat al zes he reactl on_ of gl ucose a

Squalene Sy RIfRARINGPRBEEXE (PRI Slstionopd 15 BirkgbSepton gands;

cholestyr&ﬁﬁ@%&t@s%&ﬁfﬂk@&%‘éﬁ@aé ?DH) reduces
hi oni coti nam de (thi oNAD) to thi oNADH. The assay

¢) anti- obesa@agee’s; such ab orlistati amd of NADH at 405 nM The basic K

say_ conponents are as follows: nivl. HEP
d) anti-hypertareive AUSRE) ©-9p. lgop W%tﬁlzch s ﬁme}&ﬂﬁ"‘% éFlgan eﬁ%ﬁ%f‘d
torsemldeégp @-ﬁ:{m c%nV@éng g@@)ﬁﬁh_&tﬁﬁﬂﬁ)oh a%ooeridzﬁébrﬂ/ &Hptopril,
ma

| ucose .and L
enalapril, fgsinapg, d@n@vrﬂwoew.ﬂ p%rg@e@,&r'hauméwr m'paka&randolapﬂ'

inhibitors bf‘fP\'em\é—KQiT F@ée‘ﬁ@?ﬁbraﬁ@ pRMpFLHsH %&géxxnpﬁ@ﬁfﬁl@{o@peptldase
(F-6-P)_ and gg%m_ of reconbi nant CKRP (370 n re

(NEP) s ACH WHB 63 686 § U oA BHERB ISt £eampAIAa! ot faskotr
angiotenskPRan28eridB SO A5REAAGSIPERAGSrosartan, irbesartan, losartan, telmisartan

and valsartan, in particular valsartan; renin inhibitors such as ditekiren, zankiren, terlakiren,
aliskiren, RO 66-1132 and RO-66-1168; B-adrenergic receptor blockers such as acebutolol,
atenolol, betaxolol, bisoprolol, metoprolol, nadolol, propranolol, sotalol and timolol; inotropic

agents such as digoxin, dobutamine and milrinone ; calcium channel blockers such as



1 pMis used as a control in the G/ GKRP assay. F-1-P
reverses inhibition of GST-&K by GKRP. The assay is
wa@lews/09331st andard, 96-wel |, round-bottom pl at eBCHRP20D$1@03456
total assay volume is 25 pL. Conpounds are serially
diluted into 100% DVSO ang 0.5 pL of diluted conmpound
in 100%DMSO is added to the assay plate. Assay
reagents (24.5 pL) are added using a Zymark robotic
_ amlodiping) keprigh, rdiftigen, é¢|0dl@t§ﬁt AiFaidirine-RPES] ipipgonifedigioe, nisoldipine and
t R are
verapamil: %IHQ%}'&QE C@%B&rl aﬁg cﬁgtszgihg% %ter A sy%%s@ﬁ. pllﬁggst
The reactlonlsthen|n|t|atedb addi ng 19.5 pL of
Other spegili fati-diebgtia remagunderrsdesgibed by Keitel Mena ahEXWITPOBLﬂ Iryestig
[ Brag iy
brugs, ZObge'%de%g Bg’ﬁgqﬁéfﬁg?éet‘ t(snc?]en\ﬁ‘:\fllg11i ?f/g]e/rhed v??otrpr?ggﬂfgnar k
referenceXp eanpausd #f thespresent inventieremay e @dranistered @ither simultaneously,
before or &Ht&t&thé 6f )éctn%‘ﬁﬁ?rem%? %ltﬁ%&eﬁéra@? BiMhalsaRE ol diirdrenfioBite of
exp resse as milTi-optical density per mnute
admmlstre(tm tegeher i heggamsriiaiaacedical foemui)ﬁi'onn r at ‘
hepat ocytes may be determ ned as foll ows:

The structu'r'@@ﬁh@‘fﬂérﬁﬁeﬁfc%g’eﬁ%' @érﬁ‘ ﬂe@}éy G&ljé %ﬁi’b’é‘@@ Jepefid ot #8d@hames
livers of overnlfgtt- asted nmal e Haden

may be tagga fgmeheapiual editiorsof teh slangardrompe Ndws, EB@M%gk Index” or from
databaseé?aé & ﬁélten{ﬁ%e%tahsv(b %umhs Wc‘i’rﬁﬁﬁﬁh@dﬁoﬁ%‘f err%ew%s%bnd.ng
. 43, pp. 506-520 (1969)). The
content tf@aeqfss fsﬁfebmgwmrat@mbaé@f@r@ﬁ%% each with 100 nL of
gl ucose-free Dul becco's Mdified Eagle nedi um ( DVEM
Accordlng@ lGoprBEEnNt lﬁ\%héh Bf&@e@%éﬁﬁéﬁeu@@( \IPnsitloms (CoRplisg @

hen suspended in glucose-free DMVEM 5% FBS. Cells are
therapeuttgpﬂ;)f effective appraigd e cwnorad phthgdnyendion is copination with a

~ therapeut@a%ﬁb%ﬂ?é aﬁ‘\buﬁt of ¢RBHek bhe?ipe%tlé aé&5t ‘b?éﬁe?dbl@&éleét@d trof-anti-

I um pl ement ed
- diabetics, F'BG?O"Faﬁ@T’ICIﬁﬁ%Eﬁ eﬁﬁ“aﬁbeé'%@geﬁ‘)t%% WZPQB‘B}G%ISFV‘a %‘etné‘-'r mOSt
preferablyfedrh aRlidiaGdiEB > nip {)l@i)emlé HgerE sl 48 boed Sivaced with

serumfree DVEM Containing 5 nM gl ucose and 10 nM

dexamet hasone Sigma), and cells are cultured further
The presqng inveglioouRhesr e e%*@ RfgeMacaydicyl £pB Risitipng @sdescribed above for
use as a @Q@qg@hgﬁtyl ation is determ ned by the rel ease of 3H20

rom [2_3 H gl ucose. The medi um from the cul tured
pat ocytes i s renove nd the cells a
The Presepﬂt @Vﬁﬂ%rbfélﬁ@%ir Tetatess ‘EE gPh?r%ﬁ”%?'tﬁﬂ?ﬂoéé'oﬁﬁ/ﬁwomb'”at'ons
as descntSia"éil dbdlve W&Qh& Fféﬂaﬁiﬂéﬁ% 8 nfdtilcamuTe @atnthe tteatméPt éMsbnadflions
or 37C. .The final concentratio

mediated lgwg@cpgln@sezajgtlvﬁt,é)re TREtYy HPaired gleo ance, JYRse JSq_betes
and obesi®}f. @ fresh m xture of DVEM 5 nM gl ucose contai ni ng

conpound or DMSO, and 1 pC of [2_3 H]gl ucose (NEN) 'S

As a positive control
Thus, the gy eRepb BV SHEERIGH FAIES B Cararquedar S5phae B itmesze 71
medlcamérﬂ’r tafthd L6 oVEdMPourY ofgbm @) 1o tHel prapenatiomnomppiAyir@ceutical

M L B St SRV

activity, ab @S ph&acelitidat &orﬁposﬁlm| f@Rﬁie) infcoAatBRk Thediatdl lby\WRicokinase
2005/ 095418 PCT/ PZOO 03456, -44 Condwl ons

activity compeising 3 sPreRRyd b frEwaDnRER Bhgmacsetica e@ccapgﬁ%ée salt thereof,
in associdtief it &bh2PRabdutiebiyt &eptable diluent or carrier therefore.



appropriate nmedi um plus | abel ed gl ucose (instead of
150 pL) of which 50 pL is immediately renoved and
w@bk@smeb4ih a 1.2 nmL m crofuge tube (Costar) cOPCHEPIONE003456
10 pL of 1 NHC. This sanple is used as a O-m nute
time point for determ ni‘r‘@ ackground 3H20 rel ease
(exchange val ues). Follow ng the addition of the
| abel ed gl ucose nedi a, hepatocytes are incubated at
The preséﬁ(ih\léﬁtl@‘lbﬁirmw provideg arrﬂ?ked fdr thie ﬂrehentia’r: tind/ot trezht'mmnt of
ation, 50 . cul ture
conditons geg ikl pHEgnAse e wh s nisH afhmigetbs gihesppqutically
effective &inblGit,of argdnibeurd of hetgresendinvdhidh. The tubes are |eft
uncapped and each is placed inside a 20 nL gl ass

tlllatlo ( n). containing 1. of
A unit dogigedit 3 aipman o =Bowtotl T HE My G3RB BIE ly et 4 g and 1000
mg, advahfagsblaﬁlyedetwbeﬁaﬁbmtrﬁ SOCdrng of Itlmjéirait/eﬂndr@dl eht. Thy thef3p&Mically
frocti e reaction gﬁxé t tﬁ% bratfe Wlttg t(ge% imal
effecive 3gp of ACREUTELTY ISOSTRAAN o (RaPuest & Jeardoelrd anima
(mammall)l,Sth@ GodBibigRe agdlahli individe cereditidno bn ¢hectasmg ef adifiinstration, and
ts of serial dilutions of the | abeled water are

O"thecoaw&ﬂagt'UO%dpL of 1 N HCl and exchange is perforned as

descri bed for the sanples (typically, approxinmately
In accord@&% wmh@n‘g&gbmgdbs presed invefition afsoqrovidgs & tbb@ea‘nce

combinatiofind o7 B} GLFR.BF, Pt B ol ielhodit iy afein. COfmpriing
a compowra d¢ftforinudd (1) or agbistraadeuti®diydycSaidisle sBi tharof,do ietusey

s, then added tt ? ch, vial,. The %H—II abel r.ecovered. ¢
concomitafty, gty sefene, wiB ¥ Rt o1l Riiarprcedlicaleerperlion CToping,2
least anothee Kerapautid ebernt Shi@feralsly Béiebﬂeatfﬁounamdiabeticagdntsh dnypolipidemic

are correcte

agents, digtesaiy, Sttt abd Snfhus ol Spnts Y SR hES e Rlasgertable

salt therebh Tiankitmbye sbmppss insth@ione fdritsiagnmbdsteatioat.ed, and t he
results are expressed as percent |ncrease over the
control

simiar, e s oreris Rt s i el sbiBrsSeel o WprhgBypioa

compositidh bf thel\ihventlbhmnm(u)/a pharnesatjcairearspositig tcbenpaising \eatdngpound

f reconbi. hefollovm anpl es. ar .
setocted Phpiail 4 et S lrIpgeREeg e o et B0 o oy
hypertensionagent.ea a phanlnecelglcbIlmdcepiable$althbereof,1 .inlthe fopin of two
separat rrentifotped ot r(?thV' @i @I evaporations are perforned

parate YA, pf e SRORAIGFRULRW: preferably between about 50
mHg and 100 nmHg. The structure of final products,
Likewise,i th¢ erasedi interdion pcovidesra methodat alefin¢d alheve onmprisisd chy

administr%@(ﬁ’p %%d%o%? %ﬁt@aclr)m g%%]é?) e,CC{f% tgeraBQ?Jt%ﬁme\éﬁ\i/esamount of a

roscopic
compoundtvd faoiukr {l)sor @ shamag:eutlcaﬂﬁacctdatahm sdiMRerabh med iaateicond drug

subsiancl 356 ol 0 U ERL AR AR POkl an
anti- obesﬁ@@ﬁérﬂ%éﬂn&nf?ﬁ%ﬁlfél@%/ayéﬁﬂﬁ@ as445dlEadndpia!esoue.
3- Cycl opentyl - N- (5- net hoxy-t hi azol o[ 5, 4- b]

Preferablgﬁ% {;%hg?\%dyﬁkhg n%/é}nt(cﬁi |g§5rmﬁlséééje€|% 8%haffidtin need thereof.

eny T <PropT ona

Preferably, a compound of the invention is used for the treatment of a disease which
responds to modulation of the glucokinase activity.

Preferably, the condition associated with glucokinase activity is sefected from impaired

glucose tolerance, Type 2 diabetes and obesity.



/I N\ /SN O~NS\ /N J A Phenylacetic acid ethyl
ester A solution of phenylacetic acid (50 g, 0.36 nol)

w0 poospdmol (150 nml) is treated with catal yti CPCEHEP200$/003456
of sulfuric acid (4 nL). The reaction mxture is
refluxed for 4 h . The rédction is then concentrated
in vacuo. The residue is dissolved in diethyl ether
(300 nL.) and washed with saturated aqueous sodi um

Finally, thﬁEF&émH@rﬁoﬁ Bldlided mdthod 2 usb Whithcbonriees édmhﬁlsi@ﬂng a

organic |ayer dried over sadi um sul

compound g foapal (s R RGN BN AR GRIY F S amourt of an anti-
n t tESHcRity agerdt of @h @hlidgper@insivd Byent.
diabetic a%éw?g, %b%gﬁ 165?1%@,)&‘%%1@ ({y %:7. 4 h%gl—ﬁﬁ& é'lsr( Sé-bb nt
2H), 4.1 (q, J=7.2, 2H), 7.3 (m 5H); M 165 [ M+1] +.
Ultlmatelthhe(pﬂes@M PRestan S1BYi He@ﬁ @ithdd GCel whidle temBrisey |adﬁﬁhesltenng a
cool ed chl orosul fonic acjd & 8
compoun%ﬁ Priag mPerOgRR 7 B ARSI RIS S REspTmg nerein
phenyl acetic acid ethyl ester (59 g, 0.35 nol) over a
As used tiR8LGIEIt Bfe shebificARACArdin thd SERE, #idictmi“Bediment) l@tnbtl@cBg' all the

ateront sy b Heghespt o (TR Bt e Wl b P B pertcuer
includes pﬁé\ﬂinﬁ@b tcQrditVe, altdbyPEir6gtession asdpallistivedreaghientus sodi um
hlori de sol ution (200 rrL) fol I ovved by extraction with

o o PrpBedies ot dRrporr Pl Ay eu e (Rl eg i hageously
mammals$ 84, Wi, thie! d6iss, :mdnuteysm is¢lated otgéhstigsueslaad tpregmn'laoons

e, L1 Shn S YL SRR S RS e ST, trny
aqueous $dlutihb GrsH vivorsithe paretenally, areeénteraily, adiventaytousitietranvenously,

AR MR T T
107 molaﬁiﬂd)’f ({ﬁﬁbl@\ﬂ@éﬂceﬁhéfbﬂs) -fathetdpeutieilifl effebiie apsduat ina&iva may
col orl ess

range depending qvéh«hgéut% PE@?@EWSH@“@ LERYERANUb R PP/H 28R {00 ma/kg,
preferabl;alsét%@i Qb’dutﬁﬁh@/ﬁ?énaqbcwgkg of N-net hyl pi perazine
(9.23 g, 10.21 0.092 ol ), DIEA(13 g, 17.4 ni,

e i BB ko P e S Bl i
methods BIGhERBONEI-06s4bEd in the snpound,
(4- chlorosulfonyl phenyl )-acetic acid ethyl ester (22

The glucdlngeh pavep b ayeoraie eyt i dpuRah dron

recombin8mtbGET-GK Isy a masbemdmftthe pesent iptdriontiy) thefabisboseeat the

resence 3y bRYENGEUD BT GORIRGH .8 58, 9 ey Bffion o
glucose-6-phdsphstd |§14§td1pmmﬁ&mtly aif thd fornaiztion o thicNADH. GISTeGHr aslalyzes
e reactl o R AR AR A S SRR BB S PR Biucose o
phosphaté Ubhﬁﬂ@gﬁnaé@@GBPDB@re}m&@ thiarséatigamidey(thicAD pibéhioNADH. The
assay me%fsar%s e foPmatlon[oL}f I\SAfle at 405 nM.

The basic GK assay components are as follows: 25 mM HEPES (pH 7.1), 25 mM KClI, 2.5
mM MgCl,, 1 mM ATP (Sigma A-5394), 1 mM DTT, 1 mM thioNAD (Sigma T-73'75), 80
units/mL G6PDH (Sigma G-5885), 10 mM glucose and 8.7 mg/mL GST-GK (110 nM). For
assessing reversal of GK inhibition by GKRP, 20 pM Fructose-1-phosphate (F-6—P) and 25
ug/mL of recombinant GKRP (370 nM) are added to these assay components. F-1-P at



nmet hyl - pi per azi ne- 1- sul fonyl ) - phenyl ] -acetic acid
ethyl ester as white crystalline solid: 1H NWR (400
worwsoeBG 3) 8 1.3 (t, J=7.4, 3H) 2.3 (s, 3H) PCREP200:903456
4H), 3.0 (br s, 4H), 37% 4.2 (q, J=7.4, 2H),
7.4 (d, 3=8.3, 2H), 7.7°¢d7 3= 7 3 2H): NB 327 [ MH1] +.
D. 3-Cycl opentyl -2-[4-(4-net hyl - pi perazi ne-|
-sul fonyl)-phenyl]-propionic acid ethyl ester A
1 pM is ussol agta amtrof intthe GK/EKBPGsseypbtind reverses inhibition of GST-GK by
GKRP [ 4- (4- et hyl - pi perazi ne-1-sul fonyl ) -phenyl ]-acetic
" acid ethyl ester (15 g, 0.046 nol) in a m xture of
THE (60 nL) and DMIP (10 nL) is cooled to -78C under
The assayistdopg émstamdardr @&weliragndboltamn pletessanst the rielg! 2asay yggime is 25

. comseTldrRuha il 1005 SISO EhafySlen o
100% DMSO isiaddedtst the lassay pipient/masey (geneet (§4.50:L086 added usinig a
Zymark rcgi'og{:a pllraﬁ% %@' &Ma:[ﬁnb_}%%g gﬁ? 2K CIMhloNAD, &86H5H O ¥es-P,

Ct ion m xt'ure
glucose, GKRPragad @&T-Gks aref added (B UL using dhre ZyroarkSneltdnbg! kandrixipaly The

. . o] O e q Cc
reaction .@fyheﬁﬁqgétgé 8%%"@29 108 e gg&ufgpggqtﬁ.pap%dgﬁeé GRS tsFr
and ATP esing thieudynenk Bleagmtsqﬁdulon(ﬁtai(cgﬂ:{mgengﬁddltlw Module. The plates

\/. - .

oo thon GAEERYEEHER A6 i TN AL 42 ey oLl i Mottty
over threelin ati405 nvhat BT g binite asodpréssedias mitisipdcalwiensitygper minute
(mOD/mi aturated aqueous sodium chloride (2 x 150 ni), dried

ver sodiumsulfate, filtered and concentrated in

vacuo. Columm chronat ography over silica gel (60 -
The glucokinaserasiivation isi rathagoetesmay be dateemingd s falivsas an

eluent to afford

_Hepatocy?és f‘s@%‘?&f By C(ﬁraé e&% ﬂE‘?Fqubh “HRANRA &%vlarrﬁg}ﬂt—ffgé?é(d }nﬂa

propionic ester as te solid

Harlen Snmgme(la@@lewmts (@mleg)ngerd_a@o@qnqsnﬁa}ggq) NCj ag p(egvsously
descrlbed‘](a% égrr%é?('gl JZC%I B, ?ED 43 2er;_’ 508/528 - (1&5@2}) 'ﬁweoceQIQ %ré washed

three timegrgach with 108,mi3 a@glgcosgﬂ)'ee wbaqg)s[ ngljled E@Ie medlum (DMEM

Gibco BR%L%rifélR Hg B fet 'bb%lng LefRh gWéS)Dérﬂecﬁ?ﬁ bl@eﬁd&?‘ Infd%rﬁasé—ﬁ%e

I onl C acl thon o
DMEMI5%dﬁB§Olﬁﬂjls are plated in collagen coated 24-well plates (Becton Dickinson) at a

density ois\?f ¥ (]Qa'ﬂg e i £rdld f(\ﬁ'l ps %X/’edmnpér(é(ﬁgh{é‘? s&pﬁé‘rlntaﬁt@ﬁ lV\)’S’[h 5%

ropionic aCI
FBS, andimounoteH o7 Gl 6 Q495 Bt Ay c%lh@ttacbmmwwdmemélum is

replaced ﬁ/{h %éru frh é%ano%nté@m%:%@nwggén%\??ﬁ f;]ﬂfll\ggﬁgarhé‘théébﬁél
(Sigma), meﬂue:arer tigturessivgther fos 181200 pietprip vee.wat er (25 nl) and
extracted wth ether (1 x 40 nL). The aqueous |ayer
@ric WO
The rate 4 g g B A R B . The
[2-° H]gluq@sec The mediaun Femi the icyltwed hepateeytes/isvamaved. Bnd dhegslighare
pre- incub‘ﬂ%ﬁ ?d"kll[zgf ﬁ%rﬁéeﬁﬁ%ofﬁ% I\/F %J‘t&ﬂﬁg 5%M gﬁQcFHs@%YlH compound

caké i s wash

(1, 10 and 80 uMl ooPMSexfanddh alrdl “Gr |Té1@ flﬂlﬁﬁ@nce@fw@moépl\&mlsr %2"6 The
medium IQ Iﬁeﬂ r%lngﬁ?df?‘ony %d)glﬁ BE ¥ ¥r }‘ ¢ Mxt&l% df‘ﬁl\m'ﬂﬂ Il‘i"cose contalnmg

- propi oni c aci as a whit
compoung @r DMSO_L Hnmmqnmoz UC@EﬂNgN)gS fddedk As a (pﬁﬁlthelccpq’trol for

stlmulatloﬁ)o?' @%gsé@qosgﬁ%&lfq B@&ils 4K prfﬁn@ub%@'d iR se/HFB-freé” [ﬁ/IF_(I\U’IIS Y
glucose npadiumh contamlng DMSO for 3 h and then are mcubated for 1 h'in Iabeled glucose
medium containing 0.5 mM fructose/DMSO (precursor of F-1-P, AnalaR® from BDHE). All



F. 5-Met hoxy-thiazol o[ 5, 4-b] pyridin-2-ylam ne A
sol ution of 6-nethoxy-pyridin-3-ylamne (5.0 g, 0.0403
worplop/095318.0 nL of acetic acid is added sl ow yPEDEPR2005/003456

sol ution of potassi umthlgcyanate (20 g, 0.205 nmol) in

100 nL of acetic acid at OC fol lowed by a sol ution of

bromne (2.5 nL, 0.0488 nol) in 5 nL of acetic acid.

The reaction is stirred for 2 h at 0C and then al l.owed
conditionstave vested inmuRdruplitate mbete enayelbrenipipte secaivsid @QttédOfH?e

oprepra o 1R A BEESE A SRS 81 ik 890, i
removed agiusaces is adi. EmLhnmmfbgmmbe (Castar)iconigining #0 n’atoéﬂ iNgHCY. sThis
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(exchangéiva‘rMshoEdevhngiﬂ@I agfdBion- dcli}lpaylab@ied\ glicoge mediae hepatecytegare
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tubes con%%ﬁé BE?)@%!N&%P& %gé %8[5?%1% IOISbPT“%éZ 'Tigfe tElbéé’ID%I{qu Iu)\capped

and each rsl_placsi ingidé e@OtroL Qlasaadntilagen vinkiVieeptom@entaiy {5emL of
deionized évza’uﬁg'(3 (')Ig\f v?al:%) %I% c%%ééd tléﬁt aJt A b a7 9 ‘EIN @Eu@eﬁor( for 2

Ion Mmxture 1s stirre
days (*H,0 rom3hé reattior mixthetwill Bguilrbtetwiththefwaterdn the yial).FA standard

oo s oF IR g L INEH) LA R SR g

dilutions afithet labeled fvaRCdre 60det ip tdnd- GVFN HE amﬂ)exclsarmd% gerformed as

sosrved R R hri S RS 2 LIRS0, T

mlcrofugectehes arerthers resthdvet dicbm thiet hialg earefully tmm»mmtzerth@rmncwaéo any

e e R IS S g e
added to eml"erialmﬁﬁmgab(swemmeaﬁrpnda Higuaosairethe walesi is setermined

using a Bgr]t,lﬁ‘lg o?%@%ﬁ%&’f %Ciﬁﬁllalﬁéh %Bw‘té‘r é%dlt?lg c%%t]s f(ll?lérﬂgl q;é/ Ptt#h:e pomt)

over  saodi um su
are correcéed fcevecmem cﬁngm d&he waouot of Thecose dadrifated| incnanognoles/h per
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control. an eluent to afford
3-cycl opentyl N- ( 5- net hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl

Illustratlv%? %%Vﬁiﬁtl ﬁn%oqn)d of ExamPHe 1 demonstrates an ECsy of \ﬂtw)imtﬂezm

azi ne hen pronam de as a
nM in the $oVitrd asddy masu(rm:gohwlvammcmbnoa@t@ﬂ-q&n 11 H),
2.2 (s, 3H), 2.5 (br s, 4H), 3.1 (br s, 4H, 3.7 (m 1

The follovg%ﬁ,ﬁgagB%é /aa%@&néi@d’% glgﬁtr%pg?qu%_@@ﬁ%g are notJto é)63construed

as being Whifgtionis thefehn. JIEBoBNertidned ptinyige, ajl:qyagorailonpg arnge@;f rged
under red{]cgg 8ﬁe’¥?gglgrgj‘4r% gtlaeatwe'én a§ gﬁy@ @H‘Fﬁj ﬁd Nd ﬁm’fﬁ’g} hﬂ%%’stmbture |

of final prpdlpms aztermediates bha st ngoneteyal]s 45}3¢Q§‘;ﬁlrf6ﬁ<éhy atandard analytical

methods,%_.@.g%l Cg%%HI% s’sd§1 EE@ rgtgrﬁ )gﬁ‘\ ot Zl‘éﬂg?coplc characteristics, e.g.,

MS, IR anmlNM&wwgtm\\e@t;dns Nséd areeﬂwh@e(yonventnonal in the art.
thi azol o[ 5, 4- b] pyri di n-2-yl) propi onanm de (2.8 g

The follo@gggglimﬁmas thsy B4 Fe%af'éﬂ &cch ngeﬁ‘é Shyd | ;Aon of 1b%

lc acid | Sopr opa The
reaction mxture is stlrred at 0C for 1 h



and then at RT for 2 h. The solid is separated,
triturated with 10 nL of isopropanol and coll ected by
woamana4is | trati on and washed with 50 nL of heREMEP200H1€03456

solid is dried at 70C for 48 h to afford

3-cycl opent yl - N- (5- net heXd$—t hi azol o[ 5, 4- b] pyri di n- 2-yl

)-2-[4-(4- et hyl -

pi per azi ne- 1- sul fonyl ) - phenyl ] - pr opi onam de

di hydrochi oride as an off white solid. Exanple 2

R) - 3- Cycl opent yl - N- (5- net hoxy-th
E)&"—‘E&l&azolo[54b]pyrldln 2-yl)-2-[4-(4-nethyl - er azi ne-

3-CyclopéntyliN-Bemgthoxyttbiazolol P dypwiidinTyl) Q- [4M5\m¢¢hy piggragige-1-

e title conpound is obtained
S“'f°"y')§'§r‘¥gé’ gPV"tlslg" égan'pl e 1 by enploying the follow ng
addi tional resolutignm—step: The racemc title E
conmpound of Exanpl e
3-cycl opentyl - 2-[ 4- (¥ ' piperazine 1-
sul fonyl) - phenyl ] - propi oni c glo g, 0.026 nol in
1, 4-di oxane ( 500 hree necked 1
liter flask, eqgyipp ith ng e wat er
condenser calcn Ao orldé3 gu \{ u a d mechani ca

stirrer (0.026 nol ) of
(R-(+)- 1 en Iet ylam ne. This reaction mxture is
t hen ref t 100C for 1 h. The clear reaction

solution is cooled to RT (27C) and stirred for 10 h.
A.  Phenylacstigacid pthyéesteli t is collected by filtration under

A solutiorY w g@rgd‘?&’d é‘ 0536'%09rf|n @lﬁéﬁé\%@mﬁmﬁ s tﬁéétémﬁmﬁ catalytlc

fford salt he salt A is dissaqlved
amount of §u|fLmIC@@HMé BEROThe repctigRaminiise isqelivxeddocs or' he ractips then

concentréi @ﬂ{va %8&%8% KBk er&@ﬂh?ﬂethé’r @00 oA j Ghd H$hed with

Irre The crystallized product is ,
saturatedzm&no&sadwnmr@mgﬂlg e 5Q opdy) %‘I’ Wétet’éHXBQO mL). The

organic I%)et' Hg@d b\gﬂu #Qﬁijﬁ{ sM%@éJMfBredW%c\é’hfrﬁeé Gh V@cu@fto @ﬂﬁéan e,

er vacuum to, ford salt B.
phenylacitic atiid sthiyesier as 4 Calodﬁeé?)@dhé"l (‘JMR)(W)MHZ}&[P@%} fed Za(f J= 23 2,

0 fo b 5T e qiution is cool ed
3H), 3.6 609@( (g(f’é)J ggdag ﬁrf% E%I@fﬂ!% 5‘§fll\/ﬁ crystallized
product is collected by filtration under vacuum
B. (4-Chkhesulfonyh-pbenyl)-agetihasidrathylasterdri ed under vacuumto

Toa coo%f 68 Oﬁg?_s)su?flgﬁlg%c (i%% g%ﬂ, H? grg.c% A r?:?ﬁ L Mag nl{r‘og?eggl? QSRR title A
compoundeabénytacehobudletb‘nyl estec®8l k. &ant)'o(/mermdoofs‘rth .r Ragction

empera i g LR 224 SAhbh FEeBOR € i P56 fperatur

hex ane,
for 1 h whiledstithinge dResndien iy eaalechto RDanrd pourgd oxeh saDJrated aqueous sodium

chloride solution (200 mL.) followed by extraction with DCM (2 x 200 mL). The organic layer

is washed with water (5 x 100 mL), followed by saturated aqueous sodium chloride solution
(1 x 150 mL). The organic layer dried over sodium sulfate, filtered and concentrated in
vacuo to give crude (4-chlorosulfonyl-phenyl)acetic acid ethyl ester. Further column
chromatography over silica gel (60 — 120 mesh), using 100% hexane afforded pure (4-

chlorosulfonyl-phenyl)-acetic acid ethyl ester as a colorless oil.

C. [4-(4-Methyl-piperazine-1-sulfonyl)-phenyi]-acetic acid ethyl ester
A solution of N-methylpiperazine (9.23 g, 10.21 mi, 0.092 mol), DIEA (13 g, 17.4 mL, 0.10
mol) and DCM 80 mL. is cooled to 0°C, and to this is added a solution of the title B



The salt Dis treated with aqueous hydrochloric acid
solution (20 nmL, 1 nL of concentrated hydrochloric
w@eiod/ogh4hgit ed wi th 100 nL of water) and sti rr eplCT/BP2085/003456

mn. The white solid precipitates out and is

col |l ected by vacuum fil tA87 on, washed with 10 niL of

cold water, 5 nL of isopropanol and 20 rnL of hexane,

and dried under vacuumto yield the hydrochl oride salt
compoundf(4-chlorosulfonyl-phenyl)-acetic acid ethyl ester (22 g, 0.083 mol) in 50 mL of

DCM wnthé;rfgg r§| r{:ﬁé‘?ﬁﬂ\(']% 0 gtg}ey ﬂ‘rrcedéag 0(’6 f%nr? {? dqhgﬁerea%i fn %ursé IS
washed wgﬁ Waleg| (H @(tEdebyfloBc%Weid b;n% c1> Wi b@uenwsely?&cbbgc anid solution (1 x 200
i car bona utio \ [

). Thomy SaEBE GaPaiise SR A iy B 59l g v o
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chromatogfapRy oyc%’;VI stllgﬁgglr(g% o1f200rg|esq1) using éthgﬂ ace[ﬂfe aFforlaeé %ﬂreé [48(2OI
_methyl- plp{e'?éZIﬁe-)I s3ﬂf§b! J-pRsyidcefc add Sﬂwﬂﬁtblydasz ghu&gt@zﬂamae 3ol 'H

ropi oni ¢ aci
NMR (40GE) GBI 8113 (1 e 414 DeD g ey Ho0: HKE, b7 &
2H), 4.2 (&Exf—mﬁ%fur QB, £fs.3 i) AGqA] =73, 1018; Msmqwdrof

u3| ng the foll OWI ng prepar at ive chi raI HPLC

um: Chiralc g 8 n‘n?q
D. -CM‘éREe"ty&Bdﬂ Amsthahpiparae-dreuboni e AT BRicRS g ethy!
ester (10:80:10 v/v/v); Solvent B: water:
met hanol : acetonitrile (05:90:05 v/v/ v) Usi ng gradj ent
A solutionegdfihe tite Corommasing. [dridurethyRiperazingrtrsy fOﬂ)@;PhQﬁw acelfsy gpid

ethyl estegg{ 51§ Q. 056%‘@)!) il Q/n(ﬂxturé: JJfOWIIf %@mLﬁarQ‘l DMT'P”GO%LO) is cooled to

tion
~78°C und) nitgoay | B}%mymnw@lgﬂmlsw@f(yd @hré‘?z & f@[ 45 mim PRy 1 Wisds

added LD% (?!5)6' il ?’ 20%; ﬁ%b%ol pif% rs@K:'thﬁ tn THF / Hexane). A solution of
fonyl’) - phenyl ] - propi onam de WO 2005/ 095418

iodomethpiCyIERRGIBY (105955 0.0550me) in a gl DMTY §2unb ando KIF (20
mL) is ad%(é 0\7«%}% ééer%;f%ﬁ%ﬂ%@ d7b% RAERALESHh ABAIBIAHEH %t LB°C for 3 h

further, fqycmm by gtiming |at 25°(01fo98|%pr®5¢?§@¢ abbie isghen grgnaied Hyhe
dropwise ahBasY of gﬁt%?éd)&ﬁje%ug]a%&ﬁurﬂ chiridt solRGP5NAD) & is!

concentrated in vacuo. The residue is diluted with water (50 mL) and extracted with ethyl
acetate (3 x 100 mL). The organic solution is washed with a saturated aqueous sodium
chloride (2 x 150 mL.), dried over sodium sulfate, filtered and conceptrated in vacuo. Column
chromatography over silica gel (60 — 120 mesh), using 50% ethyl acetate in hexane as an
eluent to afford 3-cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propionic

acid ethyl ester as a white solid: '"H NMR (400 MHz, CDCls) § 0.9-2.1 (m, 11H), 1.2 (t, J=7.1,
3H), 2.3 (s, 3H), 2.5 (brs, 4H), 3.0 (br s, 4H), 3.6 (m, 1H), 4.1 (q, J=7.1, 2H), 7.5 (d, J=8.3,
2H), 7.7 (d, J=8.3, 2H); MS 409 [M+1]".

E. 3-Cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propionic acid

A solution of the title D compound, 3-cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-
phenyl]-propionic acid ethyl ester (14 g, 0.034 mol) in methanol:water (30 mL:10 mL) and
sodium hydroxide (4.11 g, 0.10 mol) is stirred at 60°C for 8 h in an oil bath. The methanol is
then removed in vacuo at 45-50°C. The residue is diluted with water (25 mL) and extracted
with ether (1 x 40 mL). The aqueous layer is acidified to pH 5 with 3 N aqueous hydrochloric



NSN OS- ONOHOThe title conmpound is prepared
anal ogously to Exanple 1. Ms e/z (ES) 499 (M 1-,
WA 2@3p9s418n p. 235-237C, 1 H NVR (CDCl 3) d 12. 6BCT/EP2025/003456

H, 803 (d, J=8.8, 1 H, 7.89 (d, J=2.4, 1 H, 7.80

(d. J=8.4, 2H), 7.63 (d,-4%8.4,2H), 6.91(d, J=8.8, 1

H, 4.08 (t, J=7.2, 1 H, 3.91 (s, 3H), 2.14-2.19 (m

1H, 2.05-2.08 (m 1 H, 1.71-1.85 (m 3H), 1.56-1.62
acid solut(dﬂil T%e*ﬁrecuértéi@d toHdis(odllect@diby vAcuden filtrafior(, masﬁéd) with water (20

mL), folloge@g ||§9F9éqﬁ§@ plcgfﬁ%l 42& Tﬁe?ﬁ@ﬁ% 3291 %§$%qjls wasﬁgd WItE 100 mL of

‘hexane ahd a8y hhd&%ﬁb‘uﬂ‘r&iﬂﬁ()% fﬁ?@?@t@glﬂél?ﬂoyélﬁb@{tﬁyzﬂm (4-methyl-pipera
ridin-2-yl)-propi onani de

_ bl p | 0N ~
Zine- 1-3U®f\y)/)~Phan4]'@”°ﬂ4@“‘F peif @S@owwtﬁﬁ%rd i HP’%%}OQSA%Q%@& ?—2 0
t | /7 4(
(m, 11H), 228‘5@2(% fﬁlbr’\lé\/wgrﬂc%é(g»)% d@?f?é{#’r{(lgmo% ,(d JEBR, (2H) 7.6 (d,
J=8.3, 2H)MSS81IM117. 78 (d, J=8.4, 2H), WD 2005/ 095418
PCT/ EP2005/ 003456 -51 7.69 (t, J=5.6, 1 H),7.61 (d,

F 5M]etﬁo)él-ttﬁﬂoloﬁi@-Q];‘ﬁldlﬁ-ﬁsylgmlﬂe|‘|) 4. 06 (t J 7. 6 1

A solutlorgof@-r@ﬂg@(y(pypd@@—ylam@(ﬁgo ag0. éfﬁﬂ)S m’_?q)ln 1q m}.g:fpcgt\r,c ﬁ:ﬁj isp

added sldvorer to %_I)sgléf énoét?pc(tgésﬁh%hloé(aﬁﬁteéfﬁjg 6"205341‘30 in}.062nll oftacetic

acidat0 @bf@ﬂ@quad by psolutionsf hrom@e {%ﬁg}ﬂ Qm%énol) m%/mL of acetic acid.
The reac{ﬁt‘y E)stlﬁgﬁ o' 3 n B 6% BRd ﬂ%yeﬂlbﬂedi ﬁi\%l‘?{\ §) I4T The resultm solld is

I'n-2-yl)-propi onam de

collected ‘pMélﬁtatlpn @ng e it @CBV%%WJéBe%ﬁa'I“B@QﬁM’%FW?%P ﬁi@&'rﬁﬂeéa’fe
and satur%ted\@fe/oés 6ERUmPi Sarbdhate 1 88 ¥nsoluble material is removed by filtration

and the organic layer is evaporated and dried to afford 5-methoxy-thiazolo[5,4-b]pyridin-2-

ylamine as a tan solid.

G. 3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(4-methyl-
piperazine-1-sulfonyl)-phenyl]-propionamide 4

A solution of the title E compound, 3-cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-
phenyl]-propionic acid (5 g, 0.013 mol) in DCM (250 mL) is cooled to 0°C and then charged
HOBt hydrate (2.66 g, 0.019 mol), followed by EDCI hydrochloride (6 g, 0.031 mol). The
reaction mixture is stirred at 0°C for 5 h. After that the solution of the title F compound, 5-
‘methoxy-thiazolo[5,4-b]pyridin-2-ylamine (2.36 g, 0.013 mol) and DIEA (8 mL, 0.046 mol) in
a mixture of DCM (60 mL) and DMF (20 mL) is added dropwise over 30 min. Reaction
temperature is maintained at 0°C for 3 h, then at RT (28°C) for 3 days. Reaction is diluted
with (60 mL) of water and the organic layer is separated and washed with saturated sodium
bicarbonate solution (2 x 50 mL) followed by water washing (2 x 50 mL) and saturated
sodium chloride aqueous solution (1 x 150 mL). Finally the organic layer is dried over
sodium sulfate, filtered, and evaporated under vacuo. The crude product is purified using
column chromatography over silica gel (60-120 mesh), using 40% ethyl acetate in hexane as
an eluent to afford 3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(4-methyl-
piperazine-1-sulfonyl)-phenyl]-propionamide as a white solid: 'H NMR (400 MHz, CDCl3) &
0.9-2.1 (m, 11H), 2.2 (s, 3H), 2.5 (br s, 4H), 3.1 (br s, 4H), 3.7 (m, 1H), 4.0 (s, 3H), 6.8 (d,



mp. 179-181C 'H NWR (CDCI 3) S 12.67 (s, 1H), 8.15 (t,
J=6.4, 1 H, 804 (d, J=8.8, 1H), 7.72 (d, J=8.0,
WQ@R05/073486 (d, J=8.4, 2 H), 7.08 (t, J=8.0, 1 POT/EPR2093003456
(d, J=8.8,1 H, 6.70-6.75 (m 2H), 6.63-6.68 (m 1
H, 4.04 (t, J=7.6, 1 H):48:98 (d, J=6.0, 2H), 3.91
(s 3H), 3.63 (s, 3H), 2.10-2.19 (m 1 H, 1.70-1.88
(m 3H), 1.50-1.60 (m 3H), 1.40-1.48 (m 2H),
J=8.8, 1(% 72.8d, 23.3,@m), 274, Pewe, 7.8 (d, J=8.8, 1H), 8.6 (s, 1H); MS 617
Cycl opentyl - N- ( 5- met hoxy-t hi azol o[5 4-b] pyri di n- 2- yI
[M+11". Y. 2 (4- phenyl sul f anoyl - phenyl )- propi onanide H NyS N
O SON/ O \H\O0 O The title conpound is prepared
H 3- c?awdoeaatm- -hﬁtlEd@mhezao[d\ﬁbmwdnE.S)ylﬁm(awhﬂethyl-
mp. 223-226C, ' HN@EéCDCIS) 12.65 (s, 1
plperazmnb-1-syljogy)l)-(@enyl]fmropgar@plga di oghlogidey 7 75 (g,

The title é‘c mﬂ)ou 3 0370I n(ﬂ-Q (A-rﬁetﬂ\ | pé?'lizm)ﬂ sthffonfy §I4e|{yI[N @thethoxy-
) 4P

thlazolo[534_~9]pgrldlm Z"VI prqplgear(ntde (3879 @.0 51H)10I) i q;:{g!eggo agzg))fed solution of
10% hydl% Zn@ aé.é u( Eébg ol (% 7%5?11) g'?nlé (ZBact(?d?l) mgdu’lce 5a8s6ﬂ=re'é8at 0T for 1 h
and then abB5fouB1 8 PP LI BEBATErEE 2h éﬁ?aﬁ')lpp@sepropanol and
collected %y[vé((‘&lﬁ'n GRrRBARRb walshyd swith s8Rl bi nekaBRY he 3o &l RiRaRk Yo°C

- et h -t
for 48 h to piigrd HRYATRG TR\ pIR8 kb tiazlelS A-HPgicingey 214 (4-metoyly
|
p.perazmQ 1- éalﬂblﬂgl thﬁﬁh%hgioga%ggﬂg@ogﬁ?ﬁeii%rﬁgg g}gﬁé SaRLS! ¥
(CDCIS) 6 12.69 (s, 1H), 8.03 (d, J=8.8, 1H), 7.78 (d,
Example2-g 4, 2H), 7.62 (d, J=8.0, 2H), 7.23 (s,2H), 6.89

(R)-3-Cy§|ggiﬂt(‘v§ fﬁcg}_‘;h mzoxggthggzzogcz[ﬁ 4lbj%ﬂdf|n Q%lz)(i 4- (]hzre@hyljp ﬁarazme-

1-sulfonyl)-pBegyl}propionamiple 2. 14- 2 20 (m 1 H), 1 68 1 85 (m
2H), 1.55-1.64 (m 3H), 1.42-1.48 (m 2H), 1.11-1.18
(m 2H). Exanple 9

The title compound is obtained analogously to Example 1 by employing the following

additional resolution step:

The racemic title E compound of Example 1, 3-cyclopentyl-2-[4-(4-methyl-piperazine-1-
sulfonyl)-phenyl]-propionic acid (10 g, 0.026 mol ) in 1,4-dioxane ( 500 mL) is treated in a
three necked 1 liter flask, equipped with heating mantle, water condenser, calcium chloride
guard tube and mechanical stirrer with 3.18 g (0.026 mol ) of (R)-(+)-1-phenylethylamine.
This reaction mixture is then refluxed at 100°C for 1 h. The clear reaction solution is cooled
to RT (27°C) and stirred for 10 h. The crystallized salt is collected by filtration under

vacuum, washed with 5 mL of hexane and dried under vacuum to afford salt A.

The salt A is dissolved in 1,4-dioxane (500 mL) and heated at 100°C for 1 h. The clear
reaction solution is cooled to RT (27°C) and stirred for 10 h. The crystallized product is



3- Cycl opentyl - 2- (4-diisopropyl sul fanoyl - phenyl )-N-(5-m

et hoxy-t hi azol o[ 5, 4-b] pyri di n- 2-yl)-propi onam de H

WORWSBIMIE S| ONO O The titI e conmpound i s PCEPRI0EH003456

anal ogously to Exanple 1: M5 e/z (ES) 545.5 (Mtl+,

100%: mp. 83-85C ' HMWR (CDC13) d 12.68 (s, 1H),

8.02 (d, J=8.8, 1H), 7.81 (d, J=8.4, 2H), 7.59 (d,

J=8.4, 2H), 6.90 (d, J=8.8,1H), 4.05 (t, J=7.6, 1H), :
collected by.fl@teatios uridldy vaduss, waghe@hlith 30 hl-of héXane, and @rief) under vacuum

6-1.80 (m 1 H), 168-1.70(m 2H), 1.55-1.61 (m
t°aﬁ°rdsé © 1.40-1.44 (m 2 H), 1.22- 1.24 (m 1 H), 1.15 (d,

The salt Bis %/?%%%e_?ﬂ y’g @&f%ﬁ?é%é ;an)%nE%eaEﬁﬁ?? b&"Cl\Q)r 1 h. The clear

reaction selstidnf Braogdléd whRM LT ONahB-stieret doryt0thi Blzetryp@jlized product is

collected Qy]éq}}[” d%&@é@%ﬁ O\ﬁ%@ﬁ%lh@’ﬁh%@%@&%‘%éﬁg Fruaj u%jerdg]guum

to afford sBiLCH O The title conpound is prepared anal ogously to
Exanple 1: M5 e/z (ES) 541 (Mt1+, 100%,; mp.
The salt Ca4 dis8dVad in H4MNEXenERTDE ML abd . heatedsgt 1DO‘FG) for8. M3 hemeat

reaction sc’{%ﬁo Isg:?c’)éle%% R‘?‘./(ggﬂ)(as sf?rﬁ%?or(fbgtk f@éc&stgﬁl qpﬁdﬁgt is

collected Hy.filifatios, uriielrl)/ac:lﬁjrﬂ&véshedlwmﬂ 30midf exdmen and Ielyled 8ngdr asyum

2.11-2.14 (m 1H), 1.70-1.83 (m 3H), 1.50-1.60
toaﬁ°rds?'§1b oH), 1.40- 1.45 (m 2H), 1.10-1.16 (m 3H) .

The salt D 1S gg%tfg M%%qt%’o%'s&?ﬂ%%yncl c‘dgso?{ﬁfoggg mL of (]:oncentrated
hydrochloiid adidyilute d pYitimad mp rod piataraendl etirkéd for BIthN\ThE SIHNIG sgid O
precipitate’g| o%t aersl\s <%llected b)} vacuum filtration, washed with 10 mL of cold water, 5 mL
of isopropanol and 20 mL of hexane, and dried under vacuum to yield the hydrochloride salt
of (R)-(-)-3-cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propionic acid, salt E.

The salt E is neutralized by stirring with aqueous sodium bicarbonate solution (10 mL, 1 g of
sodium bicarbonate dissolved in 120 mL of water) for 5 min. The precipitated solid is
collected by filtration, washed with 10 mL of cold water, 100 mL of hexane, and dried to
afford (R)-(-)-3-cyclopentyl-2-[4-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propionic acid: m.p.
202.2-203.4°C.

Alternatively, the title compound may be obtained by the resolution of the racemic title
compound of Example 1 using the following preparative chiral HPLC method:

Column: Chiralcel OD-R (250 x 20 mm) Diacel make, Japan;

Solvent A: water:methanol:acetonitrile (10:80:10 v/v/iv);

Solvent B: water:-methanol:acetonitrile (05:90:05 viv/v);

Using gradient elution: gradient program (time, min / %B): 0/0, 20/0, 50/100, 55/0, 70/0;
Flow rate: 6.0 mL/min; and

Detection: by UV at 305 nm.

Example 3
(S)-3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(4-methyl-piperazine-
1-sulfonyl)-phenyl]-propionamide



- J The title conpound is prepared anal ogously to

Exanple 1: M5 e/z (ES) 579 (Ml 100%; mp. 83-85C, '
WORNMBIWUEGDCI 3) 5 12.69 (s, 1 H), 8.03 (d, J=8.BCT/LP14)35/003456

7.55-7.61 (m 4H), 7.28- 7.35 (nn, 2H), 7.03-7.05 (m

2 H, 6.91 (d, J=8.8, 1 +§0-4.07 (t, J=7.2, 1 H), 3.91

(s, 3H), 3.48- 3.52 (t, J=6.8, 2H), 2.12-2.19 (m 1

H, 1.69-1.82 (m 3H), 1.56-1.61 (m 3 H), 1.43-1.46

(m 2H), 1.27-1.33 3H), 1.12-1.14 (m 2H),
0.79-0.83 (t, J=7.2, _ Exanple 12
3-Cycl opentyl -2-(4-d | sul f anoyl - phenyl ) -N-(5-neth-

oxy-thi azol o[ 5, 4- b] pyri dEn- 24 yl) - propi onam de WO

2005/ 095418 PCT/ EP2 095{ 003456 N H M /SN 11 O N

"I \0 Thetltle is prephr e alogouslyto

Exanmple 1. M e 187 PM 1-N—Z00%N—0om p.

229- 234C; CDCIS) d 12.70 ( H\ 8.03 (d,

J881 : J=8.4, 2H), 7.67 (d, J=8.4,
388 1H) 4.09 (t, J=7.6 1 H), 3.91

1 1 1 1.68-1.83
The title cempog}lp._% Is pIe@q;ecg 36@?({391” éllﬂ %ximgé %( TS ( mH) 2H)
1.08-1.18 (m 2H). Exanple 13

Examglea q/cl opentyl - 2- (4-di et hyl sul f anoyl - phenyl) N- (5-net ho

hi azol o[ 5, 4- b] ridin-2- i ona
3-Cyclopepiyl 8- cyciphespy MR mBhRTY S-GP ot o tizcield Ablpyin-
2-yl)-propignimefd@l € 1 Ms e/z (ES) 515 (M 1-, 100%; mp.
150-152C; 1 HNWR (CDCI3) 6 12.69 (s, 1 H), 8.03 (d,
J=8.8, 1 H, 7.78 ( =8.0, 2H), 7.61 (d, J=8.0, 2
H, 6.91 (d, J=8.8, 4.06 (t, J=7.6, 1 H), 3.90
(s, 3H), 3.12 (q, 4H), 2.10-2.21(m 1 H,
1.68-1.90 (m 3H), H)y; 1.40-1.48 (m

2H), 1.08-1.20 ( Xgo (”h 6H), Exanple 14

3-Cycl op tyI@2 (4 pryI
| f amoyl - I), et hoXy-th'i -b] pyrid i
n-2- yl)-pr opﬁon‘%n de WO 2005/ 0954 CT/ 2005/ 003456
-55 .
The title compound is prepared analogously to Example 1: MS e/z (ES) 499 (M-17, 100%);
m.p. 235-237°C; 'H NMR (CDCls) 6 12.68 (s, 1H), 8.03 (d, J=8.8, 1H), 7.89 (d, J=2.4, 1H),
7.80 (d, J=8.4, 2H), 7.63 (d, J=8.4,2H), 6.91(d, J=8.8, 1H), 4.08 (t, J=7.2, 1H), 3.91 (s, 3H),
2.14-2.19 (m, 1H), 2.05-2.08 (m, 1H), 1.71-1.85 (m, 3H), 1.56-1.62 (m, 3 H), 1.42-1.45 (m,
2H), 1.09-1.16 (m, 2H), 0.44-0.48 (m, 2H), 0.34-0.38 (m, 2H).

Example 5
3-Cyclopentyl-2-[4-(2-methoxy-ethylsulfamoyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide

H
N S
1
A\
/O\/\N/S\\O \ /
H

The title compound is prepared analogously to Example 1: MS e/z (ES) 519 (M+1%, 100%);
m.p. 209-211°C; 'H NMR (CDCls) & 12.66 (s, 1H), 8.03 (d, J=8.8, 1H), 7.78 (d, J=8.4, 2H),



H A\ M /SN O\ ON\ / --J The title compound is
prepared anal ogously to Exanple 1: Ms e/z (ES) 545
W@ k834954100% ; mp. 64-66C, 'H NVR (CDCl 3) d RQI/BF2005003456

1 H, 803 (d, J=8.8 1H, 7.79 (d, J=8.4, 2H), 7.62
(d, J=8.4, 2H), 6.90 (d,-38.8,1H), 4.07 (t,
J=7.2,1H), 3.90 (s, 3H), 2.99 (t, J=7.2, 4H), 2.10-
2.20(m 1 H), 1.68-1.84 (m 3H), 1.54-1.62 (m 3H),

7.69 (, J15%51ﬂ1)$331((m J@ﬂ 2Hb; @80&11@:8{811 06 (@ JENQ 181, $.0% (s, 3H),

3.24-3. 27 &90PH), §r@ (3 3'@{ |2+8%/|2 p1 (mzﬁ}l))? 30 12418[((%1‘%@11 i78nL-82 gm 1H),
1.65- 1.75‘%“!#12“'1 %th b Wﬁ%ﬂmemals}(nprml poam. g, 2 NS -
The 'title conpound is
pr epar ed anal ogously to Exanple 1. M5 e/z (ES) 550
X_amp_lg_§A1" 100%; mp. 227-229C; "H NWR (CDCI 3) d 12.67

soopiptathutobfby RS G s
b]pyridii-2ty)-pradiogamide H), 6.91 (d, J=8.8,1 H), 4.02-4.06

(m 3H), 3.91 (s, 3H), 2.10-2.18 (m 1H), 1.70-1.83
(m 3H), 1.60-1.80 (m . 1.40-1.50 (m 2H),

2-(4-@0! ohexyl suifarmyl phe yI) 3- cycl opentyl - N-(5-me
)q opi onam de WD
2005/ 0%5418 PCT/ EP&OO

: “56 \<Mi\\>-/s-N 05 0
"NV JloanHo N
- \_ /" Q
AORE \

The title compound is prepared analogously to Example 1: MS e/z (ES) 579 (M-1", 100%);
m.p. 179-181°C; '"H NMR (CDCls) 6 12.67 (s, 1H), 8.15 (t, J=6.4,-1H), 8.04 (d, J=8.8, 1H),
7.72 (d, J=8.0, 2H), 7.55 (d, J=8.4, 2 H), 7.08 (t, J=8.0, 1H), 6.91 (d, J=8.8,1H), 6.70-6.75
(m, 2H), 6.63-6.68 (m, 1H), 4.04 (t, J=7.6, 1H), 3.98 (d, J=6.0, 2H), 3.91 (s, 3H), 3.63 (s,
3H), 2.10-2.19 (m, 1H), 1.70-1.88 (m, 3H), 1.50-1.60 (m, 3H), 1.40-1.48 (m, 2H), 1.10-1.22
(m, 2H).

Example 7
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-(4-phenylsulfamoyl-phenyl)-

propionamide

@ % Y
”/S\\o \ / \
The title compound is prepared analogously to Example 1: MS e/z (ES) 535 (M-17, 100%);
m.p. 223-226°C; "H NMR (CDCls) § 12.65 (s, 1H), 10.30 (s, 1H), 8.02 (d, J=8.8, 1H), 7.75 (d,
J=8.4, 2H), 7.56 (d, J=8.4, 2 H), 7.15-7.24 (m, 2H), 7.05-7.09 (m, 2H), 6.95-7.04 (m, 1H),
6.90 (d, J=8.8, 1H), 4.06 (t, J=7.6, 1H), 3.90 (s, 3H), 2.07-2.15 (m, 1H), 1.65-1.76 (m, 3H),
1.50-1.58 (m, 3H), 1.40-1.48 (m, 2H), 1.10-1.22 (m, 2H).



The title conpound is prepared anal ogously to Exanpl e
1. Mselz (ES) 541.6 (M1-, 100%; mp. 228-23C, ' H
WORMRSHOEDBG 3) d 12.69 (s, 1 H), 8.02 (d, J=8. 8, PATI/ER2005/003456
7.79 (d, J=8.4,2H), 7. 595§r_n 3H), 6.91 (d, J=8.8, 1
H, . 4.05 (t, J=6.8,1 H),"3.90 (s, 3H), 2.70-3.00 (m
1H, 2.2-2.2 (m 1H, 1.75-1.85 (m 1H), 1.52-1.70
(m 2H), 1.52-1.68 (m 7H), 1.40-1.50 (m 3H), 1.06-
Exampld 820 (m 7H). Exanple 17

2-pa-2-GarbH g PR Aol T b BESRBIN {5 BlegibkFila bl
blpyridik-2Mj-prdpionamidd 0 N O 0 The title conpound is

prepared anal ogously to Exa rnple 1. M5 e/z (ES) 527
(M1-, 100%; mp. 184-18C, 'H NMR (CDCI3) 6 12.71

(s, 1 H, 8.03 (d, : 1 H, 7.64-7.74 (m 4 H),
6.91 (d, J=8.8, 1 H), X J=7.2, 1 H), 3.90 (s,
3H), 2.86 (m 5H) 2.13-2.41 (Rl 1 &, 1.63- 1.76 (m

3H), 1.45-1. 60 (m 8K

(m 2H). anpl e 48 o
3-Cyclo I \\rret TOoXYy-t hi azo{\lo[ 9<| di n- 2-yl
)-2-[4- %’m)r phol ijpe-4- sul fonyl ) - phenyF=pr opitonam de
WD 2005/ 095418 PCT/ EP2005/003456 -57 H N /S ~' N O

The title compopndds rersed analqgrustyi tolExamwmie dUME &/z (PP bEM+17, 100%);

1 | | ; / 1 -

H NVRIBBCR96 42,60 (B B8 @ w&aw%@ % %%2?2 {0

2H), 7.238(02H), 689 (0=&&48, 1) 6.82 (88H). 4.97((nJ=7.64)1H). $991s,(8H), 2.85-
=8, 5 95681yl oH4 ,

294 (m, 218 S, fh7,p ek 2,2 S5 fni 1y 2002 20, o, 6.8 i 21,

1.55-1.6¢1fm, 3HM)1,42¢1.48 (mn, 28), (1, 1-2AB (M12BH1. 70 (m 3H),

1.40-1.44 (m 2H), 1.08- 1.20 (m 2H).

‘ Example 9
3-Cyclopentyl-2-(4-diisopropylsulfamoyl-phenyl)-N-(5-methoxy-thiazolo[5,4-b]pyridin-

Ell-\p , 1.07-1.21

2-yl)-propionamide

The title compound is prepared analogously to Example 1: MS e/z (ES) 545.5 (M+1%, 100%);
m.p. 83-85°C; "H NMR (CDCl;) 6 12.68 (s, 1H), 8.02 (d, J=8.8, 1H), 7.81 (d, J=8.4, 2H), 7.59
(d, J=8.4, 2H), 6.90 (d, J=8.8,1H), 4.05 (t, J=7.6, 1H), 3.90 (s, 3H), 3.69 (m, 2H), 2.11-2.17
(m, 1H), 1.76-1.80 (m, 1H), 1.68-1.70 (m, 2H), 1.55-1.61 (m, 3H), 1.40-1.44 (m, 2 H), 1.22-
1.24 (m, 1H), 1.15 (d, J=6.8,12H), 0.83-0.85 (m, 1H).

Example 10
3-Cyclopentyl-2-{4-[(furan-2-ylmethyl)-sulfamoyl]-phenyl}-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide



Exanpl e 19
3-Cycl opentyl - N- (5- net hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl

WO 2050954[i§ t hi ophen- 2-yl net hyl ) - PCT/EP2005/003456
sul famoyl ] - phenyl }-propionanmide H NIC ~ NO NO
OS\ HO The title conpoun8@3ts prepared anal ogously to
Exanple 1. M5 e/z (ES) 555 (M1-, 100%; mp.
263-268C;, "H NWR (CDCI3) 6 8.18 (s, 1H),7.70 (d, J=8.0
2H), 7.55-7.61 (m 3H)._7.34 (d, J=3.6, 1 H), 6.87
(m 2H), 6.61 (d, J=§ 1 H, 4.14 (s, 2H), 3.83 (s,
3H), 3.68 (t, 1 H), 04~2.11 (m 1 H), 1.68-1.74 (m
3H), 1.50-1.65 (m 3H), 1.37- 1H45 (m 2H), 1.10-1.20
(m 2H) . Exanple 20

Cycl opent yl - - ng

@ |azE/O[ b]pyr|d|n2yl
[4(pyr|d|n i onani de
OOSW\EPZOOS/ 003456 N \a-,' Ol

\ IONHH® The title conpound i's prepared
naI ogousty %to Exanple 1: M5 e/z (ES) 536 (M 1-,

The title Jogﬂéém |§beé a@a%@ é{"%%’rﬁ@gl@é 2 (§S)6ﬁl1(($\ﬂ+11H)GO%
m.p. 244847°C, WNr(Aat CRGiog: 1266 (5, AR {9 (Mot B0 (pI=8.8. 1H), 7.73 d,
J=8.0, 2|—§ g%g?ci hs(éﬂfrﬁiﬁ}ﬂ & Ad ég%Qd(J‘Bs 811%61@(@%—(2% 08 (s, 1H),
4.00 (M, 3HHB, 901(86©HL 3. 81}2(1|41(rr3 D 1760- 831("6@”()rﬂ 5814.60 (m, 5445, T 0-

1.10-1.22 (m 2H). Exanple 21
1.45 (m, %Hg\(/)' opent [4 (2-fl uoro-benzyl su

| f amoyl ) - phenyl] N- (5- met hoxy-th iazol o[ 5, 4-
Exampleffiyri di n-2-yl)-propionanide H i \ NY,SF I -N

3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(phenyl-propyl-sulfamoyl)-
phenyl]-propionamide

H
N S
©\ O\\ o \l\}( ="
Y \_/
N

The title compound is prepared analogously to Example 1: MS e/z (EES) 579 (M+17, 100%);
m.p. 83-85°C; '"H NMR (CDCls) ¢ 12.69 (s, 1H), 8.03 (d, J=8.8, 1H), 7.55-7.61 (m, 4H), 7.28-
7.35 (M, 2H), 7.03-7.05 (m, 2 H), 6.91 (d, J=8.8, 1H), 4.07 (t, J=7.2, 1H), 3.91 (s, 3H), 3.48-
3.52 (t, J=6.8, 2H), 2.12-2.19 (m, 1H), 1.69-1.82 (m, 3H), 1.56-1.61 (m, 3 H), 1.43-1.46 (m,
2H), 1.27-1.33 (m, 3H), 1.12-1.14 (m, 2H ), 0.79-0.83 (t, J=7.2, 3H).

Example 12
3-Cyclopentyl-2-(4-dimethylsulfamoyl-phenyl)-N-(5-methoxy-thi azolo[5,4-b]pyridin-2-

yl)-propionamide



O O0ONO HOThe title conpound is prepared
anal ogously to Exanple 1. Ms e/z (ES) 567 (M 1-,
WA @3p9s418n p. 238-240C, 'H NWR (CDCI 3) S 12. 6 7PCHEPBE/Q03456
8.19 (t, J=5.6, 1H), 8. Ozsgd, J=8.8,1H), 7.73 (d,
J=8.0, 2 H, 7.54 (d, J=870, 2H), 7.24 (t, J=6.4, 1
Hy, 7.00-7.18 (rn, 1 H), 6.96-7.09 (m 2H), 6.91 (d,
J=8.8, 1H), 4.04 (m 3H) 3.91 (s, 3H), 2.08-2.18 (m
1H), 1.60-1.90 (m {) 1.50-1.68 (m 3H), 1.40-1.48
(m 2H), 1.10-1.22 2H). Exanple 22
3-Cycl opentyl - 2-[ 4- gt hoxy- benzyl sul f anoyl ) - phenyl ]

- N- (5-met hs xy-t hi azol 0]|5, 44}

b] pyri di n- 2-yl) - ppopkenamyde 05/095418
PCT/ EP2005/ 003#56 ) H N S ON- 0 HO\O/
The title corrp prepared anal o ou9\y to Exanpl e

1: MSelz (EY 585 (M-1 100% ; . 170-172C, 1H NWR
(CDCI3) 6 12.B4 (s, 1 H), 9.91 (s, 1 H, 8.02 (d,
~J=8.8, 1 H, 7.67 (d, . J=8.0, 2H), 7.54 (d, J=8.4,
The title Zppoendis preparge-gnACIug)y, tod-xgmple ¥dvVIg 9z tr) 483, G4:-12. 109%);
ob. e 3 3k,

m.p. 224 B4°G; %WRS&%@P%@!’%f@&%’?-%ﬁ%@r'*‘i’.-ﬁ%?&l%‘*%%
7.67 (d, ¢78.422%), 619161 =58, (?H 429 (¢ bBAPHS 381 (s, 3H), 2.60 (s, 6H), 2.14-
2.21 (m,iﬂ)ﬁj.@ﬁ-ﬁlzé@[@M'A?fl-@]”’%bﬂpé}?(iﬁ,' 3H)31.955 APERIH); Noé&.msgmgém.

I'azol o] 5, pyridi n-2-yl'y-" propi onam’'de H
-N Ol ONO HOThe title conpound is prepared
ExampleAgd| ogously to Exanple 1: Ms e/z (ES) 549 (M1 100%;

3-Cyc|o?%ﬁy5§-gl-g?e493@sui’fglngg/ﬁ?ﬁ&@%g)(g-@riétﬁbo%tlgi%%l%{%at-tﬁggﬁgin-z-yl)-
propionamtile 7.56 (d, J=8.4, 2H), 7.01-7.30 (t, 5H), 6.91 (d,
J=8.8, 1H), 3.92-4.10 (m 3H), 3.91 (s, 3H),

2.08-2.18 (m 1 H),/1.60-1.90 (m 3H), 1.50-1.68 (m
3H), 1.40-1.48 (m

H 1
N S

-
\ /A

The title compound is prepared analogously to Example 1: MS e/z (ES) 515 (M-1", 100%);
m.p. 150-152°C; "H NMR (CDCls) 6 12.69 (s, 1H), 8.03 (d, J=8.8, 1H), 7.78 (d, J=8.0, 2H),
7.61 (d, J=8.0, 2 H), 6.91 (d, J=8.8, 1H), 4.06 (t, J=7.6, 1H), 3.90 (s, 3H), 3.12 (q, J=7.2,
4H), 2.10-2.21 (m, 1H), 1.68-1.90 (m, 3H), 1.50-1.65 (m, 3H), 1.40-1.48 (m, 2H), 1.08-1.20
(m, 2H), 1.00-1.06 (m, 6H),

/\N/s\\O

Example 14
3-Cyclopentyl-2-(4-dipropylsulfamoyl-phenyl)-N-(5-methoxy-thiazolo[5,4 -b]pyridin-2-

yl)-propionamide



2H), 1.10-1.22 (m 2H). Exanple 24
2-[ 4- (Benzyl - net hyl - sul f anoyl ) - phenyl ] - 3-cycl opent yl -
WO ¢@soei4oxy-t hi azol o[ 5, 4- b] pyri di n-2-yl) - pr opCDRP2DE@3456

WD 2005/ 095418 PCT/ EP2005/003456 - -60 H N N 11\ /
ONO N\ \ OThe titleSohpound is prepared
anal ogously to Exanple 1. Ms e/z (ES) 565 (M+1l+,
100%; mp. 206-208C, 'H NWR (CDCI3) d 12.73 (s, 1H),
8.04 (d, J=8.8, 1H),,7.85 (d, J=8.0, 2H),7.67 (d,
J=8.0, 2H), 7.26-7.3 m 5H), 6.91 (d, J=8.8, 1 H),
4.08-4.13 (m 3H), , 3H), 2.54 (s, 3H),
2.14-2.21 (m 1 H), .824(m 3H), 1.50-1.65 (m
3H), 1.40-1.49 (m y 8 (m 2H). Exanmple 25
3- Cycl opent yl - 2- (4- yl nyl)-N(5-netho
xy-thi azol o[ 5, di ra-Q-yl N—@r opj mde H N
/IS N OS\NAQO3\/ 0 The title co d i S prepared
anal ogously to Exé?rpl e 1: Mselz (ES) 573.4 (M1+,
100%9; m -67C,"H NWR (CDCI 3) 6 12.66 (s, 1H),
8.02 (d, J=8.8, 1H), 7.78 (d, J=8.4, 2H), 7.62 (d,

The title cdmBouhd i2 H}epaﬁecgane(a@goUslg t@Esarrple M&e/(Zt(ESJ 545 g+1", FLWO%

m.p. 64-6%&%% @glgf’a %lésts 18, 6@0:1@;')61= 3, 1@%7279%58“? 12H), 7.62

(d, J=8.4, @ht), 6390H|d, J&BBZ]—H]) 44)7((’hd=@|-31H)I39_@(313Bl0), ZW(tﬁ.lJ-ﬁ?Z 4H), 2.10-

220 (m, BOPRTSA (108 P BTT AL 2 50 P B8 (it
0.74-0.81 1yl $HN- ('5- met hoxy- t hi azol o[ 5, 4-

b] pyri di n-2-yl)-propi onanm de WO 2005/ 095418
Exambple QQT/ EP2005/ 003456 -61 H

3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-{4-[(pyridin-3-ylmethyl)-

sulfamoyl]-phenyl}-propionamide

H
N\(s
T =
0]
N o) N o
DA
~
N

The title compound is prepared analogously to Example 1: MS e/z (ES) 550 (M-17, 100%);
m.p. 227-229°C; '"H NMR (CDCls) & 12.67 (s, 1H), 8.38 (s, 1H), 8.25-8.32 (m, 2H), 8.04 (d,
J=8.4, 1H), 7.74 (d, J=8.0, 2H), 7.51-7.58 (m, 3H), 7.12-7.21 (m, 1H), 6.91 (d, J=8.8,1H),
4.02-4.06 (m, 3H), 3.91 (s, 3H), 2.10-2.18 (m, 1H), 1.70-1.83 (m, 3H), 1.60-1.80 (m, 3H),
1.40-1.50 (m, 2H), 1.10-1.22 (m, 2H).

Example 16
2-(4-Cyclohexylsulfamoyl-phenyl)-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-

yl)-propionamide



NY ST Il S-N1\ / ONO N The title compound is
prepared anal ogously to Exanple 1: Ms e/z (ES) 556

w@ 203/0954100% ; mp. 106-10 C; " H NVR ( CDCl 3) PdI/EP2083/003456
(s, 1 H, 8.03 (d, J=8.8 7.66-7.75 (m 4H),
6.91 (d, J=8.4, 1 H), 47 ’é@ (t 'J=7.6, 1 H), 3.91 (s,
3H), 2.85-2.88 (m 4H), 2.34-2.38 (m 4H), 2.23-2.29
(m 2H), 2.14-2.21 (m 1 H, 1.70-1.83 (m 3H),

1.55-1.61 (m 3H), A42-1.45(m 2H), 1.11-1.18 (m
2H), 0.86-0.91 (m Exanpl e 27

2-[4-(4- Acetyl pi pe re- 1- sulfonyl ) - phenyl ] -3-cycl op
entyl -

b]pyr|d|n2yl) pr op ; € S \0
NJ O The T [

Exanpl e

215-217C,

J=881 7.76 m4H) 691(d J84 1 H),

The title camggru fr?;%%réql%ﬂa?ggzﬁ% 1 t§ ;&aﬁlé q EA%/ZQ%‘S@%E% 6 (Mx 1_0 100%);

m.p. 228-23°C9* HNSR (CDCRH 12. 695@ -TH) 58 02ngd, 3+§.8, 1HN0-79 mdf&ﬂ 2H)

750 m. AiloRitab 0 e o ) SEO IR SOEPEURS I po 2

(m, 1H), 1EGH .BR200 DH) ABL56 70 (16 221H) drij-d .GB(nkx@Ehp 1 & 0St. 64 ¢nuBld), 1.06-
1.20 (m em cal Name Ms; M+l+ 3-Cycl opentyl - N- (5- net hoxy-
) *'thi azol o[ 5, 4-b] pyridin-2-yl)-2-[4- 530.68 281 0 QO HN,
s (piperazine-1-sulfonyl)-phenyl]- ~\ NHN/_~ o-
Example pY opi onam de hydrochloride | J o

3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(piperidine-1-sulfonyl)-

phenyl]-propionamide

The title compound is prepared analogously to Example 1: MS e/z (ES) 527 (M-17, 100%);
m.p. 184-18°C; 'H NMR (CDCls) 6 12.71 (s, 1H), 8.03 (d, J=8.8, 1H), 7.64-7.74 (m, 4 H),
6.91 (d, J=8.8, 1H), 4.08 (t, J=7.2, 1H), 3.90 (s, 3H), 2.86 (m, 5H) 2.13-2.21 (m, 1H), 1.63-
1.76 (m, 3H), 1.45-1.60 (m, 8H), 1.39-1.43 (m, 2H), 1.07-1.21 (m, 2H).

Example 18
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(morpholine-4-suifonyl)-

phenyl]-propionamide



0 3-Cycl opentyl - N-(5-net hoxy- 28-2 |

thiazol o[ 5, 4-b] pyridin-2-yl)-2-14- 606.78 " ~s\\ \
WoR0599448 phenyl - pi perazine-1 N ' YN PCT/EP2005/003456

sul fonyl ) - phenyl ] - pr opi onami de

3- Cycl opentyl -2-{4-[4- (2570

nmet hoxy- phenyl ) - pi perazine-1 28-3 os \ HN

sul fonyl] - phenyl } - N- (5- net hoxy- 636.81 "-"0 fl
t hi azol o[ 5, 4-b] pyridipn-2-yl) N1 J proplonamde oN
2-{4-[4-(3-Chl oro-g yl)- 0

pi perazi ne-1-sul fo phenyl }-3 28_4 N~s™ \ HN\~s
cycl opentyl - N- (5- met hoxy- 64111 23 ci NJ O N/ O-

t hi azol o[ 5, 4- b] pyrithn-=Z Bi onam de
2-[4-(4-Benzylgpi | |ne 1- %

sul fonyl) - phen cl ofent YW= b J ~0o HN' S
N- (5- net h ym’hl\\eizolo[5,4- [--, -, \

b] pyr i di s 2- )-Bropionanide 6 0
3- Cycl open 2 [4-(4-1sopropyl- NHH

The title RTpSUTLERESRAT S PRIyl 3 Exgmpi o 3° MS Hl=1E8) BbS (W1 100%)

m.p. 120-93Pgr 1HINMR(ODQI5)Rs PRI7O NG NiH)E8. 04 (3D05E. 69‘&4)1,8' 68-7.77 (m, 4 H),

6.91 (d, J“ysa/fﬁﬁoo%ogm o1 e U AL 8. Falito et & R 419, M8 % 20

(m, 1H), 1}19 88819 5:—11)41bﬂzf3wscdnﬂ2a) .51 29 ¢nH29), 8140-2.84 Tnmd 26, t1008-
-erazl ne-
1.20 (m, 2H).

Example 19
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-{4-[(thiophen-2-yimethyl)-

sulfamoyl]-phenyl}-propionamide

H
N S
\
N \_7/ O\
H O

The title compound is prepared analogously to Example 1: MS e/z (ES) 555 (M-17, 100%);
m.p. 263-268°C; "H NMR (CDCls) & 8.18 (s, 1H),7.70 (d, J=8.0 2H), 7.55-7.61 (m, 3H), 7.34
(d, J=3.6, 1H), 6.87 (m, 2H), 6.61 (d, J=8.4, 1H), 4.14 (s, 2H), 3.83 (s, 3H), 3.68 (1, 1H),
2.04-2.11 (m, 1H), 1.68-1.74 (m, 3H), 1.50-1.65 (m, 3H), 1.37-1.45 (m, 2H), 1.10-1.20 (m,
2H).

S

Example 20
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(pyridin-3-ylsulfamoyl)-

phenyl}-propionamide



Ns o N/ ( YPi PY)- Nv phenyl]-propionamde o
N-[2-(2-{4-[4-(2-Ch| or o- phenyl) v
weepsogsaine- 1- sul fonyl | - phenyl }-3- 28-8 0\\ HNSCT/EP2005/003456
Cycl opentyl - propi onyl am no)- 641.23 N NO N
thi azol -5-yl]-acetimdicS8cid Nv j nethyl ester C(cl
01 O 3-Cycl opentyl-2-{4-[4-(4-fluoro- 0 1 HN
phenyl ) - pi perazi ne-1-sul fonyl] 28-9 os S
phenyl } - N- (5- met hoxy--624.77 " o N ~v N
t hi azol o[ 5, 4- b] pyri 2-yl) N1 Il propionanmde F O-
00 3-Cycl opentyl - hoxy 28-10 0 s N\H S
t hi azol o[ 5, 4- b]pyr|d|n
(4-pyridin-2-yl -

3- Cycl opent  Z< hydiQoxy - N yl ) hyl - sul f am
yl }-N-(5- et hoxy-\519. 66\ Ns o ,~" N
t hi azol o[ 5, 4- b] py®i di n-2-yl) HQJ o~ propionanmide O

The tite copPATH PO BAPaR ROIRTBILE M8 ot (EF) 595 4% 1o TR
m.p. 125-12708; me (rq:[3<k:|y)loc .68 (K 2H)et0l58 wmy 8.20-8. 28 (m, 2H), 8.02 (d,

J=8.8, 1H} W0 15 BNGIY lssRa OB TS 4% 51, 1H), 7.21-7.30 (, 1H),
6.90 (d, J=8.8,1H), 4.01 (m, 1H), 3.90 (s, 3H), 2.08-2.18 (m, 1H), 1.60-1 .80 (m, 3H), 1.50-
1,68 (m, 3H), 1.40-1.48 (m, 2H), 1.10-1.22 (m, 2H).

Example 21 ‘
3-Cyclopentyl-2-[4-(2-fluoro-benzylsulfamoyl)-phenyl]-N-(5-methoxy/-thiazolo[5,4-
b]pyridin-2-yl)-propionamide

The title compound is prepared analogously to Example 1: MS e/z (ES) 567 (M-17, 100%);
m.p. 238-240°C; 'H NMR (CDCls) 6 12.67 (s, 1H), 8.19 (t, J=5.6, 1H), 8. 02 (d, J=8.8,1H),
7.73 (d, J=8.0, 2 H), 7.54 (d, J=8.0, 2H), 7.24 (t, J=6.4, 1H), 7.00-7.18 (rm, 1H), 6.96-7.09
(m, 2H), 6.91 (d, J=8.8, 1H), 4.04 (m, 3H) 3.91 (s, 3H), 2.08-2.18 (m, 1H), 1.60-1.90 (m, 3H),
1.50-1.68 (m, 3H), 1.40-1.48 (m, 2H), 1.10-1.22 (m, 2H).

Example 22
3-Cyclopentyl-2-[4-(4-methoxy-benzylsulfamoyl)-phenyl]-N-(5-meth©oxy-thiazolo[5,4~
b]pyridin-2-yl)-propionamide



WO 2005/ 095418 PCT/ EP2005/ 003456 -64 Exanpl e
Structure Chem cal Nanme MS; M1+
W(B2(El§,®934pfenty| N- (5- net hoxy- 28-13 H's PCT/EP2005/003456
t hi azol o[ 5, 4 b]pyr|d|n2§ll) 2-[4- 572.77 ,nmes |I' CJ
o N phenyl ] - propi onani de®
3-Cycl opentyl - N- (5- net hoxy- N
thi azol o[ 5, 4-b] pyridin-2-yl)-2-[4- 28-14 0 H~-
(2-pyrrolidin-1-yl- 558~44 HS-10 N/ N
et hyl sul f anoyl ) - phenyl | , propi onam de N
3-Cycl opentyl -2-{4-[(2- chnet hyl am no- et hyl ) - et hyl -
" sul fanoyl ] - phenyl } - N- ( 5- 50%28 15 0"s
met hoxy- t hi azol o[ 5, 4- bLf ' S ;
2-yl)-propi onam depo_

ochI DI i dg 0 =N
3- Cycl opent I -2- [4\X3 d A met HY I aniNi <{ et G;ul f anoyl
) 28-16 O en N]’%—(S met hoxy- 532.
thia oIo ]py‘r‘| di‘n-2-yl)- N\ proplonamde
hydro 3-Cycl opentyl -2-{4-[4-(2-

The title cg dr o ||_s]eptr%¥?lé%§/ %ﬁﬁé?@l%ﬁ@w% %Mgw % (ES)565 M1y 100%);
m.p. 170- lrb2°c~‘H NMR oL N a2bBdes, 01 HY; ©9¢kQpeNi§.02 kd, (588t 1H)X Y67 (d, .

0.0, 20k B 9181 S B! s 2] e 76 o258 Bt S oy 1
3.91 (s, 38y I3eBRY Bih), M@y HB(mC18), 1PrepisepanBEy 118041.80 inp3H)e1.40-
1.50 (m, 2H), 1.10-1.22 (m, 2H).

Example 23
2-(4-Benzylsulfamoyl-phenyl)-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-

propionamide

H
N\(s
| H=N
Q O N

% \_/
ek

The title compound is prepared analogously to Example 1: MS e/z {ES) 549 (M1-17, 100%);
m.p. 237-240°C; '"H NMR (CDCls) 6 12.68 (s, 1H), 8.16 (t, J=6.4, 1H), 8.02 (d, -J=8.8,1H),
7.74 (d, J=8.4, 2 H), 7.56 (d, J=8.4, 2H), 7.01-7.30 (i, 5H), 6.91 (d, J=8.8, 1H), 3.92-4.10 (m,
3H), 3.91 (s, 3H), 2.08-2.18 (m, 1H), 1.60-1.90 (m, 3H), 1.50-1.68 (m, 3H), 1.4 0-1.48 (m,
2H), 1.10-1.22 (m, 2H).

Example 24
2-[4-(Benzyl-methyl-sulfamoyl)-phenyl]-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide



N O 3-Cycl opentyl -N-(5-methoxy- th iazolo[5, 4-b]
pyridin-2-yl)-2-{4 28-19 0 N s
W pwtl9d41 2- pi peridin-1-yl -ethyl)- 586.79 N sPCT/EP2005/003456
sul famoyl ] - phenyl} , \ propi onam de hydrochloride N
| ---z/ 0-_ WD 2005/ 0954180PCT/ EP2005/ 003456 - 65
Exanpl e Structure Chem cal Nanme M5, Mrl+ O
3- Cycl opentyl - N- (5- net hoxy- N
t hi azol o[ 5, 4-b] pyri din=2-yl)-2-{4 28-20 0, "lj S
[ met hyl - (2- nor phol i | -ethyl)- 588.77 _N S0
sul fanoyl | - phenyl } - O propionani de O
4-{4-[ 2- Cycl opent yl
met hoxy-t hi azol o[ 5,
2-yl car banoyl ) - et hyl
benzenesul f onyl }-\ Z
ethyl e “3 Cycl opent yl -
di et hyl -et hyl > net hyl 28- 22 0 , H-S
sul fano phenyl }-N-(5- 574.78 ,N;S, 0O
_ met hoxy-thiazol o[ 5, 4-b] pyridin 0! 2-yl )-Epro§i onam.,de
The title cmogn%y(gr@?%ﬁtﬂ?palgg?\@xéwy MS’e/z (ES) 565 (M+17, 100%);

m.p. 206- Qéé%l WNWRYMQ? wyb](s N‘I—()58 05%'13 B3, 8$a$|&27’38$kd -JS8.0,

-1-(5- ]

hoxy-t hi azol 0] 5, 4- b] pyr | |n-

2H),7.67 @ #g opzlapy(gﬁgna &, 51 6.91 (d, J=8.8, 1H) 4.08-4.13 (m, 3H), 3.90 (s,
3H), 2.54 (s, 3H), 2.14-2.21 (m, 1H), 1.71-1.82 (m, 3H), 1.50-1.65 (m, 3H), 1.40-1.49 (m,

2H), 1.10-1.25 (m, 2H).

Example 25
3-Cyclopentyl-2-(4-dibutylsulfamoyl-phenyl)-N-(5-methoxy-thiazolo[5,4-b] pyridira-2-yl)-

propionamide

The title compound is prepared analogously to Example 1: MS e/z EES) 573.4 (M+1*, 100%);
m.p. 65-67°C; "H NMR (CDCl;) ¢ 12.66 (s, 1H), 8.02 (d, J=8.8, 1H), 7.78 (d, J=8.4, 2H), 7.62
(d, J=8.4, 2H), 6.90 (d, J=8.8,1H), 4.06 (t, J=7.6, 1H), 3.90 (s, 3H), 3.04 (t, J=7.6, 4H), 2.10-
2.15 (m, 1H), 1.79-1.85 (m, 1H), 1.65-1.76 (m, 2H), 1.55-1.60 (m, 3 H), 1.32-1.44 (m, 6H),
1.13-1.30 (m, 6H), 0.78-0.82 (m, 6H).

Example 26
3-Cyclopentyl-2-[4-(4-ethyl-piperazine-1-sulfonyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide



0 2-[4-(4-Carbanoyl net hyl -

pi per azi ne- 1-sul fonyl ) - phenyl ]-3- 28-24 0"s,
weywsopam yl - N- (5- net hoxy- 587.74 '0 , o "// PCT/EP2005/003456

t hi azol o[ 5, 4-b] pyridin-2-yl)- 0 11 ~1 propionam de LL

N H2N 0 0 3- Cycl opent yl -N15- met hoxy- N

thiazol o[ 5, 4-b] pyridin-2-yl)-2-14- 28-25 0, - "\-S

(pyrrolidine-1-sul fonyl)-phenyl]-515.67 N 0 " /

propi onam de 0 3-Cycl gpentyl - N-(5-net hoxy- 28-26 0 " S

t hi azol o[ 5, 4- b] pyri di yl)-2-[4- 538.66 .S

(pyridi n-2-yl sul f anoy phenyl]- N1 O " ; propi onam de

HI1 N O~ WO 2005/095418 PCJ/ EPQOOS/ 003456 -66 The

foll owi ng conpounds p= [ accor ding to

Met hod B:  Exanpleg 2 2- ch oplen
- (5- met hoxy-t hi azs)é - bl p§ri diN @armyl ) - et hy
|]- benzene ari de of the for rrul

0S| / ONN / N \ORs A
3- Oycl opertyi~2( 4- nitro phenyl) propi oni ¢ acid ethyl

The tile GoHpR FERIeReR SPASEoRSY SERRMBR i M HE(FBLASE B oy

m.p. 106(168061HTNM® (Cody)ds ags 106 E#H)f 8lo3qued=4g, THPT B6a0TE (rh,08H),

6.91 (0, ST 00 (Za B THES B & %eﬁﬁgez}s% LAY, 3348 B B, am),

2.23-2. 2goo1mlm4)02memh QRCUHY; 1.78¢1.93 (181 BM), 1658-61i(m, 30§ 1M42-045(m,

2H), 111pbﬂ%(@%%%6|59??nqe§—ldr opwi se over 30 min. A deep

Example 27
2-[4-(4-Acetyl-piperazine-1-sulfonyl)-phenyl]-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide

The title compound is prepared analogously to Example 1: MS e/z (ES) 572 (M+1", 100%);
m.p. 215-217°C; '"H NMR (CDCl;) 6 12.72 (s, 1H), 8.03 (d, J=8.8, 1H), 7.66-7.76 (m, 4H),
6.91 (d, J=8.4, 1H), 4.09 (m, 1H), 3.90 (s, 3H), 3.47-3.50 (m, 4H), 2.84-2.91 (m, 4H), 2.14-
2.20 (m, 1H), 1.91 (s, 3H), 1.70-1.81 (m, 2H), 1.50-1.59 (m, 3H), 1.40-1.49 (m, 2H), 1.08-
1.14 (m, 3H).

The following compounds may also be prepared according to Method A.
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A. 3-Cyc|openty|-2-(4-nitro-phenyl)-propionic acid ethyl ester

To a 1 L round bottom flask containing 250 mL of 9:1 THF/DMPU at -78C is added under
nitrogen 11 mL (7 8.6 mmol) anhydrous DIEA followed by rapid addition of 32 mL of 2.5M n-
BuLi in hexanes. After 10 min at -78°C a solution of 15.4 g (74 mmo!) of p-nitro-phenylacetic
acid, ethyl ester in 100 mL of 9:1 THF/DMPU is added dropwise over 30 min. A deep purple
solution results, and the reaction mixture is stirred at -78°C for 30 min and then cyclopentyl
methyl iodide (17.6 g, 78 mmol) in 50 mL of 9:1 THF/DMPU is added. The reaction is stirred
while warming slowly to RT temperature overnight. The mixture is poured into 1 L of 1N HCI
(aq) and extracted twice with methyl-t-butylether (MTBE). The combined MTBE extracts are
washed with brine, dried over anhydrous magnesium sulfate, filtered and reduced to an
orange oil. Flash chromatography over silica eluting with 4:1 hexane/MTBE affords 3-
cyclopentyl-2—(4—nitro-phenyl)—prépionic acid ethyl ester as an orange oil: 'H NMR (400 MHz,
CDCl3) § 1.0-1.1 (m, 2H), 1.2 (t, 3H, J=7.2), 1.4-1.8 (m, 5H), 1.8-1.9 (m, 2H), 2.1-2.25 (m,
2H), 3.74 (t, 1H, J=7.8), 4.1 (m, 2H), 7.51 (d, 2H, J=8.8), 8.19 (d, 2H, J=8.8).

B. 3-Cyclopentyl-2-(4-nitro-phenyl)-propionic acid

. The title A compound , 3-cyclopentyl-2-(4-nitro-phenyl)-propionic acid ethyl ester (3.6 g, 12.3
mmol) is dissolved in 25 mL of methanol and aqueous NaOH (0.70 g, 17.5 mmol in 4 mL of
water) is added and the mixture is stirred at RT overnight. The methanol is removed under
reduced pressure and the residue is diluted with 100 mL of water and extracted with ether.
The aqueous layer is then acidified with 1N HCI (aq) and then extracted with ethyl acetate.
The combined ethyl acetate layers are dried over anhydrous magnesium sulfate , filtered

and reduced under vacuum to a crude orange oil. The crude oil is triturated with 100 mL of
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The tltlezﬁ 9¢r@a®w;ﬂvylomen§w ]2 (45m0 Bloemnyl)- men@@wé;m {éng. 28R/ mmol) is
dlssolvégq@tim% ggﬁhlaﬁméﬂ}oﬁd?%hg 2800 of BMF and the mixture stirred at RT for 5-6
h. The excess of thionyl chloride is removed under reduced pressure. The residue is then .
taken up in DCM and added dropwise to a solution of 5.2 g (28.5 mmol) of the aminothiazole
in 25 mL pyridine. The reaction mixture is stirred for 5 h before being evaporated to remove
the pyridine. The residue is partitioned between ethyl acetate and brine, extracted with ethyl
acetate. The combined organic layers are washed with saturated sodium bicarbonate, brine,
dried over anhydrous magnesium'sulfate, filtered and then reduced to an orange-brown
solid. This is then vacuum dried to afford 3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-
2-yl)-2-(4-nitro-phenyl)-propionamide as a foam: 'H NMR (400 MHz, CDCl5) § 1.0-1.1 (m,
.2H), 1.4-1.8 (m, 5H), 1.8-1.9 (m, 2H), 2.1-2.25 (m, 2H), 3.6 (t, 1H, J=7.8), 4.01 (s, 3H), 6.8
(d, 1H, J=8.8), 7.4 (d, 2H, J=8.6), 7.8 (d, 1H, J=8.8 Hz), 8.19 (d, 2H, J=8.6 Hz), 9.3 (s, 1H).

D. 2-(4-Amino-phenyl)-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-
propionamide

The title C compound, 3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-y1)-2-(4-nitro-
phenyl)-propionamide (12 g, 28.2 mmol) is diluted with 160 mL of ethanol and 150 mL acetic
acid. 8 g of iron powder (325 mesh, 0.14 mol) is added and the mixture heated to reflux.
Once reflux begins the mixture is stirred vigorously and then heating is discontinued and the
mixture is allowed to cool slowly. The solvents are removed and the residue is treated with
250 mL of water. Saturated sodium bicarbonate ia added carefully to bring the mixture to a
pH of 8-9. The mixture is extracted with ethyl acetate, washed with brine, dried and
evaporated to give an orange solid which is triturated from hexane. The resulted solid is
collected by filtration to afford 2-(4-amino-phenyl)-3-cyclopentyl-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide: "H NMR (400 MHz, CDCls) & 1.0-1.1 (m, 2H), 1.4-1.8 (m, 5H),
1.8-1.9 (m, 2H), 2.1-2.25 (m, 2H), 3.6 (t, 1H, J=7.8), 3.98 (s, 3H), 6.7 (d, 1H, J=8.8), 6.8 (d,
2H, J=8.6), 7.2 (d, 2H, J=8.6), 7.8 (d, 1H, J=8.8).
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poured onto 500 g of ice and the precipitated solids are collected by filtration, washed with
water and then dissolved in ethyl acetate, washed with brine, dried over anhydrous
magnesium sulfate, filtered and evaporated to afford a yellow foam. This material is flash
" chromatographed over silica eluting with 7:3 hexane/ethyl acetate to afford 4-[2-cyclopentyl-
) 1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl}-benzenesulfonyl chloride as a
stable yellow foam: '"H NMR (400 MHz, CDCls) & 1.0-1.1 (m, 2H), 1.4-1.8 (m, 5H),1.8-1.9
(m, 2H), 2.1-2.25 (m, 2H), 3.7 (t, 1H, J=7.8), 4.01 (s, 3H), 6.8 (d, 1H, J=8.8), 7.5 (d, 2H,
J=8.6), 7.8 (d, 1H, J=8.8), 8.19 (d, 2H, J=8.6), 9.3 (s, 1H).

G. Coupling of 4-[2-cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-
ethyl]-benzenesulfonyl chloride with an amine of formula R4;-NH-R5’

The title E compound, 4-[2-cyciopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-
ethyl}-benzenesulfonyl chloride may be reacted with the desired amine of formula Rs-NH-Rs’
according to methods well know in the art, e.g., using reaction conditions as described in
Example 1 for the preparation of the title C compound.
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azetidin-3-ylsulfamoyl}-phenyl}-
propionamide

600.78




29-87 | HN N yl net hyl -sul fanmoyl ] -phenyl}-N\ N s\ \
(5-met hoxy-thi azol o[ 5,4- 610.77 o

whr@goddis- 2-yl ) -propi onamde 1 ~" N O hydr opdii/BP10d%003456
o\ NHS 3-Cycl opentyl -2-{4-[(2-hydroxy-
et hyl ) - (1- met hyl - pi peri di f22-yl)- 29-88 sul f anoyl ]
phenyl } - N-(5- 602.79

nmet hoxy- th| azol o[ 5, 4-b] pyridin- N O 2-YI) propionani de

Example’] HO- "' - StNlcturQ 2- [ 4- (4 B"nZOO)‘@?éﬁlncaah}ﬂne MS; M+1*
[giperazine-i=sutfonyt)=phenyl =N
3-cycl opentyl - 5- met hoxy- b47 79 29-89 s s H'f ~"
$ / \ thiazolof - b] pyri di n{ 244 2CyctopentitidPopi onfani de
dq / \ ooj N 8- Cycl ope Ozggmaylol l}fyﬁifbémr@n- H
29-80 Y Lgﬁt r}ll met h%e hox j/r'myl )- 2 éenzenesulfonyl}-B- 660.83
B y Y3 \@ droxymethyl-piperazine-1-
tihi azols b] pyri din yl) - g} 5 “ oﬁrgﬁpbagaeggege i N
3- Cyeffopent yl §2- [ 4- ( 3- hydt oxy- 8
7-di hydro-5Hisoxazolo[5,4+ 29-91 0 % HN N
d] pyri di ne-6-sul fonylg~ phenyl]- 584.69 0 Y ~ \
N ( 5- net hoxy-t hi azo , 4- (S)-2-tert-
Q] pyri di n-2- yJ ) enamni de| Butoxycarbonylamino-4-{4-[2-
HN/S\\ . cyclopentyl-1-(5-methoxy-
29-81 o ° Y thiazolo[5,4-b]pyridin-2- 718.91
>L M S\e/} ylcarbamoyl)-ethyl]-
Y © = benzenesulfonylamino}-butyric
07< B\ acid tert-butyl ester
S)-2-Amino-4-{4-[2-
° cyclopentyl-1-(5-methoxy-
A HNL__N thiazolo[5,4-b]pyridin-2-
20-82 Xy \sr 7\ ylcarbamoyl)-ethyl]- 562.68
= benzenesulfonylamino}-butyric
o 0 acid
M \
OH
o 3-Cyclopentyl-2-{4-[4-(2-
imidazol-1-yl-ethyl)-piperazine-
29-83 N ”“>_s 1-sulfonyl]-phenyl}-N-(5- 624.8
(\N/ Yo K4 methoxy-thiazolo[5,4-blpyridin-
A~ 7 2-yl)-propionamide
o e -
N
0 /ﬁ\ N\ 7 °\
o 3-Cyclopentyl-2-[4-(2-
x hydroxymethyl-piperazine-1-
29-84 P sulfonyl)-phenyl}-N-(5- 560.71
o=t=0 methoxy-thiazolo[5,4-b]pyridin-
M 2-yl)-propionamide
™
N
° (4-{4-[2-Cyclopentyl-1-(5-
y methoxy-thiazolo[5,4-b]pyridin-
29-85 o, 0 2-ylcarbamoyl)-ethyl]- 588.72
] (\ N s = blciflazce;;acs;(l:fi%nyl}piperazin-1-
)‘\/N\) / y
HO




HO O / WO 2005/095418 PCT/ EP2005/ 003456 -84 Exanpl e
Structure Chem cal nanme MS; M1+

WQ@2(40840948) - 1- Benzyl - pi peridin-3- 0 PCT/EP2005/003456
yl sul fanmoyl ) - phenyl ] -3 29-92 HN
cycl opentyl - N- (5- met hoxy=88384.84 H'Y
t hi azol o[ 5, 4-b] pyridin-2-yl)- propionamde NO O
3- Cycl opent yl - N- ( 5- net hoxy-

Examplet ni afgll OIS %1.'2:1:&%5' din- 2- ZI |) r2- MYLCI‘{_g%ig’aAnra\rge O b Ms; Mt
1’-!-"—[’-? \LLL LII"II UlT"VU CLIIYI = OLlZ. 71 23999 351 IAUY
¥SS pi perazi ne- l@l—qnyl ]-phenyl}- o N N propionamn de
FFF% bpent yl - 1 $-Byclopentyl-2-{4-[(2-
et hox \oFo[ 5, 4- b] pyr i d| methodytethyl-(1-methyl-
2986 4- yl car ba y| - et hyl ] 638. 73p'pg@1@4¢ylkswam9yl]/' \'N 616.82
henzenesul f ghyl } - pyri di n- 2- yP'??é’t/'hg Ho-He d % AC cetifc
dcid o N f7Ethyl ester hydrp ro Ionaml e]pyrl '“' g
3- Cycl opénty!| (5- met hoxy- pP™P
tthi azol o[ 5, 4- ridin-2-yi)t2-[4 29-95 HN N
(4-pyridin-3-ylnmethyl- 621.8] NS N
pi per azi ne- 1- sul flopyl ) - pheny !a-'(:yclopentyl-z-{4-[(2-
o methoxy-ethyl)-pyridin-2-
N ylmethyl-sulfamoyl]-phenyl}-N-
29-87 ojs\ DA (5-methoxy-thiazolo[5,4- 610.77
SO "o = bJpyridin-2-yl)-propionamide
N o hydrochloride
/0
Pata
NS 3-Cyclopentyl-2-{4-[(2-hydroxy-
x ethyl)-(1-methyl-piperidin-4-yl)-
29-88 _ sulfamoyl]-phenyl}-N-(5- 602.79
S methoxy-thiazolo[5,4-b]pyridin-
N 2-yh)-propionamide
SN
o 2-[4-(4-Benzooxazol-2-yl-
piperazine-1-sulfonyl)-phenyl]-
29-89 B g 3-cyclopentyl-N-(5-methoxy- 647.79
@ % /2 thiazolo[5,4-b]pyridin-2-yl)-
”Y“ = propionamide
ot /o -
o N \_/ °\
) M o 3-Cyclopentyl-2-[4-(furan-2-
H ylmethyl-methyl-sulfamoyl)-
29-90 [ phenyl]-N-(5-methoxy- 555.69
Z thiazolo[5,4-b]pyridin-2-yl)-
o=s=o0 propionamide
ENg)
o 3-Cyclopentyl-2-[4-(3-hydroxy-
o 4,7-dihydro-5H-isoxazolo[5,4-
29-91 o X HN N c]pyridine-6-sulfonyl)-phenyl}- 584.69
¢ NNy T N-(5-methoxy-thiazolo[5,4-
\ s\ L " .
- b]pyridin-2-yl)-propionamide
HO
o]
/




" 14=~ propi onam de hydrochl o
-{4-[2-Cycl opentyl -1-(5- o

woreaohosds1s hi azol o[ 5, 4- b] pyri d

2-yl car banoyl ) - et hyl ] -

ride 1~ sN~ \

i n-

29-96 NS\\ HNPCT/EP2005/003456
684.9 Y benzenesulfonyl} S ~ ~

[1, 4" ] Dbipi peridinyl-4-car®oxylic o\~ N acid ethyl
ester hydrochloride 00 1'-{4-[2-Cyclopentyl-1-(5- 0
nmet hoxy-t hi azol o[ 5, 4-b] pyridin- 29-97 s HN
Exampleq- Y car bamydlegkd1y! ] - 656. 84 N ~ digia&iname! onyl | mdlim+1*
__LJ.LPJUI"FJI[JCIIUIIIYT L|-L,dll )()IIIL l'U\"'dI\IUdb I
Rydr ochl oride 0O 05/ 0954|118 PCT/ EP2005/ 003456 | - 85
Exanpl e Structure-CHem cal nagrey M1 BlLH-piferidin-3-
A — - -piperidin-3
3- Cycl opent yl Bt hOXY- | yisulfamoyl)-phenyl]-3-
29-92 t/hi azol o[ 5,%: yrabdisd- 2- y1 ) F &rcloferdii-N2@n¥shddNS N S 634.84
{14-[ 2- (1 - pyr O/I i n-2+ tybla)zelo[SZQh]ﬂde 2NH)-
gt hyl %yl ]- pheny " proppoomEmide O~ ~
({4-1 pentyl - 1- (5 - (-
met hoxy-t hi azol o[ 5, 4-b] pyridin 29 99 0_HN
3-yl car banoyl)~ethyl]- 610. 783
henzenesul fo s pyridi n-2-
I et hyl - ani ng) ~acetic aci d ci;fgﬁ',gp g 'Qﬁfd rogrant 1
2993 ° (5 °\\S “N\(N {4-[4-(2,2,2-trifluoro-ethyl)- 612.71
(\ N 7 N piperazine-1-sulfonyl]-phenyl}-
\) propionamide
({4-[2-Cyclopentyl-1-(5-
methoxy-thiazolo[5,4-b]pyridin-
2-ylcarbamoyl)-ethyl]-
29-94 benzenesulfonyl}-pyridin-2- 638.78
ylmethyl-amino)-acetic acid
ethyl ester hydrochloride
3-Cyclopentyl-N-(5-methoxy-
° thiazolo[5,4-blpyridin-2-yl)-2-{4-
29.95 o HN\(/N (4-pyridin-3-ylmethyl- 621.8
D¢ A D piperazine-1-sulfonyl)-phenyl]-
y f oo N propionamide hydrochloride
N \ N\) o\
1"-{4-[2-Cyclopentyl-1-(5-
o methoxy-thiazolo[5,4-b]pyridin-
A 2-ylcarbamoyt)-ethyi]-
29-96 /O«/s\\o HNYN benzenesulfonyl}- 684.9
ﬁ N S~ N\ [1,4"bipiperidinyl-4-carboxylic
O\H/O N= S acid ethyl ester hydrochloride
0 /
1'-{4-[2-Cyclopentyl-1-(5-
0 methoxy-thiazolo[5,4-b]pyridin-
A HN 2-ylcarbamoyl)-ethyl]-
29-97 /O*’\\O TN 7\ benzenesulfonyl}- 656.84
N = [1,4"bipiperidinyl-4-carboxylic
Ho\n/Q » acid hydrochloride
[e]




wW@2®8/0934net hyl -

N net hoxy-t hi azol o[ 5, 4- b] pyri di n-

2-yl carbam

oyl )-ethyl] 29-100 benzenesul fonyl}-furan-2- 641.78

o 'J,

am no) - propi oni c acid et hyl
N S 2-{4-[(2-Cyano-ethyl)-furan-2-

H

yl met hyl - sul f anoyl | - phenyB$-3- 29-101

cycl opentyl -
thiazolo[5 4-b] pyridin-2-yl)-

N- (5- met hoxy- 594.73

o= i

est PCT/EP2005/003456

=0 propi onam de 0

WNHID

Example”]

3- g&g&gpgntyl 2-{4-
)

(3 H Chemical name

MS; M+1*

et ||u1\_y SAMI VAL
pi peridin-4
phenyl } - N- ( 5-
thlazolo[§

\J. IICl”yI = Z
) - sul fanmoyl ] -
t hgxy O=i =O
pyri di n-2-yl)
" 3-oycl g _{4-[(2 H d
no- et hyl”fﬂ(l methyl 29- 103
peridi/n-4-yl)-s Tf|nDyI]
th oxy ©= i =O thi zel o[ 5, 4

N_ 109 1|
= 1UZ 1 T

530. 85

3-Cyclopentyl-N-(5-methoxy-
thiazblop(apwiamnd-ge2- O
et-[ay( It -avathyl-pyrrolidin-2-yl)-
ethylsulfamoyl}-phenyl}-
58ppRamigdhie nyl } - N- (
b] pyridin-2-yl)- N
AL

51
AN
[ A
O

N S
572.77

Qo
[op)

nnl nn:\m rh: \/ I AAD ')nnl:/ ﬂOL‘.
e Y i

Xanpl e Structure~Chem cal n

- Cycl opent yl -
i no- propyl ) -
20-104 | s

ohyl - pi per

"1 (3 diethy

T

ane MS; M1+ '

g

11 Q Df"l'/ l:D’)ﬂﬂRl [aYake]
\AVA® b 5
]

2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-pyridin-2-
yimethyl-amino)-acetic acid

Sl rasmh] -

610.73

29-100

3-({4-[2-Cyclopentyl-1-(5-
methoxy-thiazolo[5,4-b]pyridin-
2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-furan-2-
yimethyl-amino)-propionic acid
ethyl ester

641.78

29-101

2-{4-[(2-Cyano-ethyl)-furan-2-
ylmethyl-suifamoyl]-phenyl}-3-
cyclopentyl-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-
propionamide

594.73

29-102

3-Cyclopentyl-2-{4-[(3-
methoxy-propyl)-(1-methyl-
piperidin-4-yl)-sulfamoyl]-
phenyl}-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-
propionamide

630.85

29-103

3-Cyclopentyl-2-{4-[(2-
diethylamino-ethyl)-(1-methyl-
piperidin-4-yl)-sulfamoyl}-
phenyi}-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-
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~" T on I~ butyl ester
° ~




0 O butyl ester

name MS, Mrl+

0 WO 2005/ 095418 PCT/ EP2005/ 003456
-87 Exanple Structure Chemn cal

w@20p0dapent yl - N- (5- net hoxy- | HN PCT/EP2005/003456
t hi azol o[ 5, 4- b] pyri di n- 2- él) 2-[4 0 29-110 (N-S\
(4- net hyl - 3- phenyl - pi pera’ne- 620.81 N "
1-sul fonyl)-phenyl] N propi onam de ~ |
3-Cycl opentyl -2-[4-(2,5-diaza- bicyclo[2.2.1
Examplé ept a?lenﬁ Zﬁrtilc]u}r _> ISUIr LOTVI 2;P[z'$ﬁ}ﬂlnbalm'a‘r§ S42.| 'ms; M+1*
3 T\ LI\ IICLIIU/\ LIII aLUI Uld = UJ IJyl T T 11=
21yl )-propio «@ de HN WO 2005/ 095418 PCT/ EP2005/ 003456
-88- What is clained is: 1 A g@gy@dégai_gtﬁtmhgxwml a
RL O /ON Nis OS RBthizdb[5 Bdb)pyridinB=yl)-aderiei n
20110 R} i's hy Nd\ | ogen, cyahgymahfiBphedptpiperainty |  620.81
slibstit d °al kyI 7 &l koxy, al kglifohylpphergllkyl t hi onq,
sul fonyl car boxy, banoyl | popibfizaridg| or optional I'y
stibsti t d am no; Js C31C6 cycloal kyl or C3-C6
het er ocy R3 is h\/rir ogen! hal ogen,  cyano, | ower
allkyl or er al koxy RA i hydr ogen, optionally
suibsti t ut kyl, or cycl oal Ryyclopentyi-2-[4-(2,5-diaza-
bicyclo[2.2.1 Jheptane-2-
29-111 o ”%s sulfonyl)-phenyl]-N-(5- 542.7
o - methoxy-thiazolo[5,4-b]pyridin-
@ ° /\ b 2-yl)-propionamide




R5 is -(CRGR7)mWR8 in which R6 and R7 are
i ndependent |y hydrogen, optionally substituted al kyl
w@eoosped4omal kyl ; or R6 and R7 conbi ned are al KpECBERR2005/003456
whi ch together with the carbon atomto which they are
attached forma 3- to 7-mé®bered ring; mis zero or an
integer fromlto 5 Wis -NR9- in which RO is
hydrogen, optionally substituted al kyl or
. _heterocyclyl; or RO is -CCORoO, -CCOOR 0, or .
What is clamee{lgR OR' in vvhi ch Riois optionally substituted
aIk oal k aryl, heteroaryl, aral kyl or
1. M%ﬁbﬁor i s hydrogen or |ower alkyl: or RL1
and RI O conbi ned are al kyl ene which tRgether with the
nitrogen atogm to which they arelgtt ched forma 4- to
7- merrber%d f&l ng; or Wis absent; s hydr ogen,
I,
A

opt |mly hst cl oal kyl, aryl
atomto whic

or heter cycl R8j|and ed are aw(yl ene
which to It

t hey
are atta

Yorm a 4 tol-nmerbered ring; or WO
2005/ 095418 I-R’@T/ EP20G5/ 003456 -89 R5 and R4 conbi ned
are al kyl ene whi cﬁ/t/oget her with the nitrogen atomto
which they are attached forma 4- to 7-menbered ring;
wherein Or RS and R4 taken together with the nitrogen atomto
which they are attached forma 6- to 12-nenbered
R, is hydexgen, balodgedeyanospiire adptiohaycsubstitutadeglkylkbxymralkylieio,
a [ . .
oEEAA fory AL, Lot RN dhicndth < Ghlifa amino;

R, is @%JWGIOQRW@HCEI@WH&HWCM hereof ; or an enantioneric
m xture thereof; or a phar maceut i cal | y acceptable

Rs is hydfagerh dalogen, vang, lowapalyidriewaratioy; to Caim 1,

, erein Rl i , ,cyano, nitro, alkoxy,
Ry is f{yﬂme;@ opggfaig%gq;tqgtpgg&y? gY‘I[JQalhé;ubst i tuted am no;
Rs is E@%ﬁrRs C%V%ﬁ%kc‘ﬂal kyl or C3-C6. heterocyclyl; R3 is

al ogen, cyano, |ower alkyl or | ower al koxy;
Remdu Ry avgedndgmmd@nﬂy bwbog@ loptionaity suibstityteReiRy!) @n gyo@iky or

Rs‘g&itdicl%ngﬁpgiﬂgd bs? Ql?(ﬁ{ehé‘ %&%ﬁgg&fn%\i@%’%%%n%om to which they

y su [ ower
are attached form a 3- to 7-membered ring;

m is zero or an integer from 1 to 5;
W is -NRy— in which
Rg is hiydrogen, optionally substituted alkyl or heterocyclyl; or
Rg is ~-C(0O)R4, ~-C(O)OR 1o, or -C(O)NR4cR41 in which
Rio is optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl;
R4 is hydrogen or lower alkyl; or
Ri¢4 and Ry, combined are alkylene which together with the nitrogen atom to
which they are attached form a 4- to 7-membered ring; or
W is absent;
Rs is hydrogen, optionally substituted C4-C7 alkyl, cycloalkyl, aryl or heterocyclyl; or
Rs and Ry combined are alkylene which together with the nitrogen atom to which they
are attached form a 4- to 7-membered ring; or



mis zero or an integer from1l to 5 Wis -NR9- in
which R9 is hydrogen or |lower alkyl; or RO is
WO g{Spskgs - C(O) OR10, or C(O) NR1OR11 i n whi chP@UBP1085/003456
optionally substituted al cycl oal kyl, aryl,
heteroaryl, aral kyl or @geroaral kyl; R11 is hydrogen
or | ower aI kyl; or R11 and R10 conbi ned are al kyl ene
whi ch together with the nitrogen atomto which they
Rs an@bRQ c@’hblaéhﬁéfrs efdkymer \Ehiclh tbg-étmmlmlartbei niérbgg'l a'(ibh'éj \Wwisich they are
absent; R8 i tionally substituted Cl1-C7
attéF'W{%@ flo%ﬁi(?"em re{j ”88 Heterocyclyl; or R3 and RO
Rs an&ﬁg’?ékeﬁ%v\ﬁéﬁweﬁbvﬁwﬂ%‘ﬁnr éﬁ'at&rﬁgae\k@ H@Ztape E!’t‘é’cr@btr&q{a%%- to
m t orm

areattached
12?mambb@|de°wsednlyidg@d RS pHAlPIFlie Binth iwhieh may bepnwéaﬂy

suwtﬁﬁd P gﬁ%\? g&];t nt Pid @8&{%@)%5@&%3%% Q8kLiBd %H:V%qugﬁ Y nitrogen

attac orm a ere ring;
anZCHDIEIUIO95418 PCT/ EP2005/ 003456 -90 or an enant| oner
or an enaﬁmeﬁgg oc{fcgrnqrﬁgr?ag{{fgg%relgkﬁlé{n g%fhgr vy her aru@ac%tlcally
acceptable@aR@sigbmccording to Caim 2, wher e| n R4 i s hydrogen
or lower alkyl; R5 is -(CR6R7)mWR8 in which R6 and

R7 de d d t [
2. Ag%S%LFr}dI ! ﬁyﬁ ﬂg&bﬁ%{ roeﬁéaﬁso;nor)nlt gg:r %/r om2 to 5;
Ry is r&j'r&gen“@ defl &tan%h BR% éﬁioﬂy%%ﬁy cerba Por ﬁtt%% or

O OR10,
suRslifuied a@ptnoonal ly substitut ed al kyI cycl oal kyl, aryl,

ef.eroar i t er oar al kyI; R11 is hydrogen'
R 'S‘g’r& W‘é}" C%'%"rhefgﬁrf%ﬂﬁ R10 conbined are al kyl ene
Rs is IW?! F&dent 8[39% I cy¥nbhicWas al?('yqug\ﬁ& ZMgn to  which they

re attached torma 5- to 7-menbered ring; or R3is
R, is Hyﬁebgmgemowpt aplal |y substituted Cl-C7 al kyl,

cl oal kyl, aryl or heterocyclyl; or R5 and RO
Rsls-ééﬁtﬁme —Aredn AWNIGN ene whi ch together with the nitrogen

aérﬁﬁ*z} ée}re\embgﬁ%dé%ﬂy hireg8h b%&ﬁﬂaﬁyoéd”ﬂsﬁtu%d ibRer alkyl;
m is zero or an integer from 1 to 5;
W is -NRg- in which
Ry is hydrogen or lower alkyl; or
Rg is -C(O)R4o, ~C(O)OR 19, or -C(O)NRgR44 in which
Ry is opotionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
hetexroaralkyl;
Ry is hyydrogen or lower alkyl; or
Ri; and Ry combined are alkylene which together with the nitrogen atom to
which they are attached form a 5- to 7-membered ring; er
W is absent;
Rs is hydrogen, optionally substituted C,-C; alkyl, cycloalkyl, aryl or heterocyclyl; or
Rs and Ry combined are alkylene which together with the nitrogen atom to which they

are attached form a 5- to 7-membered ring; or

Rs and R, combinexd are alkylene which together with the nitrogen atom to which they are
attached form a 5- to 7-membered ring;



or an enantioner thereof; or an enantioneric mXxture
thereof; or a pharmaceutically acceptable salt
wo baseefs18 4. A conmpound according to O aim3, REERINS/003456
R1 i s hydrogen, hal ogen, Cl-C4 al koxy, carboxy or
carbamoyl; R2 is C3-C5-@@loal kyl; R3 is hydrogen; R6
and R7 are hydrogen; or an enantioner thereof; or an
enantioneric mxture thereof; or a pharmaceutically
I
or an enaffiGiReH & meée%f R leh égraﬁgcﬁﬁé%&%ggeﬂggmméa ANRBEERichy
acceptablpewt@mz@@fs/ 003456 -91 R ;90\ / ONSOS(IA R8"
R&A NNH 2 wherein R, is hydrogen, halogen, C -C4
3. A BbBIhd SRORMIY 1ot larRDbaR@Win R2 is C3-C5 cycloal kyl;
R4 1's hydrogen or |ower alkyl; R8 is hydrogen,

R; is lopirogemadrllgweriddist;i t ut ed C, - C7 al kyl, cyclo>al kyl, aryl
or heteroc,%clyl RO is hydrogen or |ower alkyl; or R9

Rs is {(GRe in Weich) OR, o, -C(ONR OR" in which RIO is
FQ—Pé\Jel |Hdeﬁéh§éﬁtkq$y@%g%h kdlj opt%ﬁilypﬁl%ﬂuteoaﬁ%r alg I;
6heter oaryl , aral kyl het er oar al Kyl ; ¥ogen

m i an iigger Hlory? o Bt Rll and R10 conbi ned are aI kyI ene

wWYELGR,-ip@aicher with the nitrogen atomto which they
are attached forma 5- to 7-nenbered ring; or R9 and
RB isoimisirogan frewen atiMlictie whi ch together with the

nREEso—QﬁO)FQEOJﬁ(b%MQ' shd@smw& wﬂkﬁ:@ﬁhe‘j forma 5- to

ring; or an enantioner thereof; or an
e n arﬁm éﬁ@ﬁtloéalﬂﬁ %Pf@tqc#ﬂi'ﬂéeﬁyd@ﬂk)d i hetgreaiyli aralkyyor
accept ablefoaik}l; t hereof . 6. A conpound according to

aimb5, whereil.n
R44 is hydrogen or lower alkyl; or

R11 and Ry combined are alkylene which together with the nitrogen atom to
which they are attached form a 5- to 7-membered ring; or
Rs is hydrogen, optionally substituted C 41-C7 alkyl, cycloalkyl, aryl or heterocyclyl; or
Rs and Rg combined are alkylene whichr together with the nitrogen atom to which they

are attached form a 5- to 7-membered ring;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable sait thereof.

4. A compound according to Claim 3, wherein
R4 is hydrogen, halogen, C;-C, alkoxy, carbboxy or carbamoyl;
R, is C3-Cs cycloalkyl;
R; is hydrogen;
Re and Ry are hydrogen;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

5. A compound according to Claim 4 of the formula



R, is methoxy; or an enantioner thereof; or an

enantioneric mxture thereof; or a pharmaceutically
waeweprain e salt thereof. 7. A conpound accor dPEEPI05/003456

Caimb5, wherein R2 is cyclopentyl; or an enantioner

thereof; or an enantione?lc mxture thereof; or a

phar maceutically acceptable salt thereof. 8 A

compound according to Claimb5, wherein WO 2005/ 095418

PCT/ EP2005/ 003456 -92 Rl is nethoxy; R is

cycl opentyl ; or,an enantioner ther egf'

en tiorrerid&r?ﬁxturethereof; or a /har

accegpt ab sl .
d '\h‘)\l/\q rei l co %i al kyl engayhi ch
trgget her with th ; at;iﬁo whi ch they are
attached fo : red Mi ng; or an
enanti omer thereof; or zan enantioneric m xture
thereof; or a pharmpceltically acceptable salt
thereof. 10. A conpofind according to Claim9 of the
wherein formula R O~S//ORN (IB) rN) ICUN R4 = H 12 2
wherein R is hydrogen, hal ogen, Cl-C4 al koxy, carboxy
R1 is hydrogen Hmiagen; C.-R2 alkexGCat®xy vt FayRiayoyt R12 is
. _hydrogen, optionally substituted | ower alkyl,
Rz is Geife @ 'IORW': aryl, heteroaryl, aralkyl or d

R. i hb@%%ﬁl%%%ﬁkxpahﬁgﬁ is -C(ORL5, -C(O) ORL5i or

Rs is hydrogen, optionally substituted C;-C; alkyl, cycloalkyl, aryl or heterocyclyl;

R is hydrogen or lower alkyl; or
Rg is -C(O)R1o, -C(O)OR10, or 'C(O)NR10R11 in which
R0 is optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl;

R41 is hydrogen or lower alkyl; or
R41 and Ry combined are alkylene which together wiith the nitrogen atom to which

they are attached form a 5- to 7-membered ring; or
Re and Rs combined are alkylene which together with the nitrogen atom to which they are .

attached form a 5- to 7-membered ring;
or an enantiomer thereof; or an enantiomeric mixture therexof; or a pharmaceutically

acceptable salt thereof.

[y

6. A compound according to Claim 5, wherein
R, is methoxy;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

7. A compound according to Claim 5, wherein
R, is cyclopentyl;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

8. A compound according to Claim 5, wherein



R15 optionally substituted al kyl, cycloal kyl, aryl,
heteroaryl, aral kyl or heteroaral kyl; R16 is hydrogen
wo@roosoeals al kyl ; or RL6 and R15 conbi ned are aP&yEPRI965/003456

whi ch together with the nitrogen atomto which they
are attached forma 5- t827-nenbered ring; R13 and Rl14
are i ndependently hydrogen or |ower alkyl; or an
enanti omer thereof; or an enantiomeric mxture

R, is rhdtg689f ; or a pharnmaceutically acceptable salt
thereof. 11. A conpound according to C aim 10, wherein

Ry is cv@ozemﬂz 095418 PCT/ EP2005/ 003456 -93 R, i s net hoxy;

an enantioner thereof enantioneric m
or an enatipsiel el o8 o5k RarHEERe st et of Adrerbarquicall”
acceptablébgn&@‘reofﬂ A conpound according to Caim10, wherein
is cyclopentyl; or an enantioner thereof; or an

enantl nmeric, mxt reaf ; or a phar maceut i cal | y
9. %pg@cgorgg]gttot %P’e qu"ei%‘ A conpound according to

Rs ancﬂ?a tohbiled Wélﬁyléheh\ﬁhlch SodBRA IR th&nitrSg &Y SIoAPRIRER they are

an enant| oner thereof; or an enanti Oneric m xture
atttanleacbf@fm aok- t@ﬁ:!’ﬂ%mhﬁ@élﬁmgcal |y acceptable salt

thereqf. 14. A compound according to Cl aim 10 e
or an enapghordhereh or an RIS TOR GHe  erar abr Prarmageuteay
acceptableBanthepsdr i ¢ m xture thereof; or a pharnaceutically

acceptable salt thereof. 15. A conmpound according to

0 R2 i | l;
10. A%&@P%Wfi’ ﬁrdg}ggtolrbr{%fgbeﬂﬁgﬁ oﬁ%drogekso?yﬁegﬁsmyor

an enantioner thereof; or an enantioneRjc m xture
t her eof ; §r apphar maceut i cal | y a abl e salt
t hegeof . T8 ZA conpound according to § aim9 of the

’forn'lf?aj; mi N\ 7/ 0B)

Y N
/ R, : H

wherein
R; is hydrogen, halogen, C,-C, alkoxy, carboxy or carbamoyl;
R, is C3-Cs cycloalkyl;

Ri2 is hydrogen, optionally substituted lower alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl; or

Ri2 is ~C(0O)R5, -C(O)OR;s, or -C(O)NR45R 6 in which
R;s optionally substituted alkyl, cycloalkyl, aryl, hete roaryl, aralkyl or heteroaralkyl;
Rs is hydrogen or lower alkyl; or
Ris and Rys combined are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring ;

Ry3 and Ry4 are independently hydrogen or lower alkyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically
acceptable salt thereof.

11. A compound according to Claim 10, wherein



ROSO1// oNS N\N(IQ =HR7 OR W
2005/ 095418 PCT/ EP2005/ 003456 -94 wherein R, is
woyasogans hal ogen, Cl-C4 al koxy, carboxy or CBCDOEPIY$/003456
R2 is C3-C5 cycloal kyl; R17 is hydrogen, optionally
substituted | ower alkyl ;9 ycl oal kyl, aryl, heteroaryl,
aral kyl or heteroaral kyl; R18 is hydrogen or | ower
al kyl; or an enantioner thereof; or an enantiomeric
R, is figtkbxyi € thereof; or a pharmaceutically acceptable

salt thereof. 17. A conpound according to C aim 16,

or an enanfineneritheresf; of an grantioxericanixiare thesenf] graepharmarcsoticallyr

[fomeric m xture thereof; or a pharmaceutically
acceptabl%%@@g%g%qfé salt thereof. 18. A conpound according to

Caim16, wherein R2 is cyclopentyl; or an enantioner
12. A corapamfi:acoerding te fd@int Yhevhieteind xt ure thereof; or a

. pharmaceutical |y acceptable salt thereof. 19. A
Rz is ‘S’Bﬁﬁg"ﬂwd according to Claim16, wherein R is

or an enaPEPereSR of Sn %M&rllt%ﬂ?é?%iktuﬂé tr%??cﬁ“&@ PHRITRG dRGESART
or t he ' or ‘a

an enantiomeric m xture reo
acceptablpisalt theeealt i cal |y acceptable salt thereof. 20. A
conmpound according to Claim16, wherein R, is

13. A B&hPRING acBsrding t6X9hiRPRN tHereiR18 1 s hydrogen or nethyl;
or an enantiomer thereof; or an enantioneric mxture
R, is hé@owof ; or a pharmaceutical |y
R; is cyclopentyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharma ceutically

acceptable salt thereof.

14. A compound according to Claim 10, wherein
Rz is methyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharma ceutically

acceptable salt thereof.

15. A compound according to Claim 10, wherein
R; is methoxy;
R, is cyclopentyl; .
Ri3 and Ry4 are independently hydrogen or methyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharma ceutically
acceptable salt thereof.

16. A compound according to Claim 9 of the formula

R1
. O\\S//O N—
O -
N\Ke 3 N \N
/ H
R17



acceptable salt thereof. 21. A conmpound according to
Caim9 of the fornula WO 2005/ 095418
weERODsSAPA0O5/ 003456 -95 -1 O /ON Os R21 SPRRERPN05/003456
(ID NRZO HR12 R19 2 wherein Rl is hydrogen,
hal ogen, Cl1-C4 al koxy, c&Fboxy or carbamoyl; R2 is
C3-C5 cycloal kyl; R12 is hydrogen, optionally
substituted | ower al kyl, cycloal kyl, aryl, heteroaryl,
wherein aral kyl or heteroaral kyl; or R12 is -C(O R15,
-C(O OR15i or. -C(ONRL5R16 in which R15 optionally
R; is hydizgient helegena Ckys alkoye,| aalhdylor carbgimoyhet er oar yl
. aralkyl or heterc aralkyl; R16 is hydrogen or | ower
Rais GetGagycloglkyiR16 and R15 conbined are al kyl ene whi ch

Rois UG ol SOE Y6 9958 AP BRI, bRt S o
hetamdarBRY; ar e | ndependent|y hydrogen, optionally

. substituted |lower alkyl, cycloalkyl, aryl or
Ris is RedragstoidPyer sy an enanti omer thereof; or an
[ I ] r : ) i, gall
or an enafffls TBEY 61 ¥hefiPrlche R e Merdbe A RS R B
acceptabl€salt thepdgf. wherein Rl is nmethoxy; or an enantioner
thereof; or an enantioneric m xture thereof; or a

17. A8 d@lﬁ?&&%ﬁ"ﬂl}%@éﬁ\cﬁ@mlr& salt thereof. 23. A
coO

ound ‘according to Clalmal, wherein R2 is
R, is ragteb@pent yl ; or an enantioner thereof; or an
enantiomeric m xture thereof; or a pharmaceutically
or an enapifaregstthereef; onpn enantiomesric mixturathemaborePhasmacetting 1y o

acceptabl&sat Aefdor, Wher €i n

18. A compound according to Claim 16, wherein
R, is cyclopentyi;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutical ly

acceptable salt thereof.

19. A compound according to Claim 16, wherein
R, is methoxy;
R> is cyclopentyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutical Iy

acceptable salt thereof.

20. A compound according to Claim 16, wherein
R; is methoxy;
R; is cyclopentyl;
R;s is hydrogen or methyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutical ly

acceptable salt thereof.

21. A compound according to Claim 9 of the formula



Rl is methoxy; WO 2005/095418 PCT/ EP2005/ 003456 -96
R2 is cyclopentyl; or an enantioner thereof; or an
wepasvdaneri ¢ m xture thereof; or a phar maceut PCHEP2005/003456
acceptable salt thereof. 25. A compound according to
Claim21, wherein R12 i®nethyl; or an enantioner
thereof; or an enantioneric m xture thereof; or a
pharmaceutically acceptable salt thereof. 26. A
conpound according to Claim21, whereily R is .
met hoxy; R2 ig cyclopentyl; R19, ﬁZO R21 and R22 are
met hyl ; oPaf enant i oner t hereof;/ 0r ®n enantioneric
ni xt ket herea OF, @ phar mcgut accept abl e
sal t er gof . N congpund fpcco g to dajm) 1,
WhBLER N and aken tQge ith the nitrogen
at om I'BR th&y aré& attﬁched'\forma 8- to
12-rgnbered fused, brizdged or spiral bicyclic ring,
whi ch ma¥? be opti olaal’l'y substituted or may contain 1
to 3 other heteroatdms sel ected from oxygen, nitrogen
wherein and sul fur; or an enantionmer thereof; or an

enantioneric mxture thereof; or a pharmaceutically

R, is hydrogpt disllegesaCi-Cu lalkomn fcartzgy oacabap®itid according to

. Caim27 of the formula RL O /ONN R26 s3 ~O0S
Rz is GarCatyclophly N \N R23 R25 R24 R 2 wherein RL is

Riz is BYHEQSL Bptidahp 968ktitftda fofeR bik9i ¥yl Gk AM, RétefRRAZERIky! or
heteroaralkyl; or

Ry is -C(O)Rys, -C(O)OR;s, or -C(O)NR;sR+s in which
R;5 optionally substitute'd alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl;

Ry is hydrogen or lower alkyl; or =~ \
Ris and Rys combined are alkylene which together with the nitrogen atom to which

they are attached form a 5- to 7-membered ring;
Ris, Rao, R21 and Ry, are independently hydrogen, optionally substituted lower alkyl,
cycloalkyl, aryl or heterocyclyl;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

22. A compound according to Claim 21, wherein .
R; is methoxy;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

23. A compound according to Claim 21, wherein
R, is cyclopentyl;
or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutica lly

acceptable salt thereof.

24. A compound according to Claim 21, wherein

R, is methoxy;



WD 2005/ 095418 PCT/ EP2005/ 003456 -97 R2 is C3-C5
cycloal kyl ; R12 is hydrogen, optionally substituted
wo owsioslikyl , cycloal kyl, aryl, heteroaryl, aredREP200§/003456
het er oar al kyI or RR3 is -C(O)R15 C(O)(P15 or
-C(O) NR15R16 in whi ch Rt5%sptional |y substituted
al kyl, cycl oal kyl, aryl, heteroaryl, aral kyl or
het er oar al kyl ; R16 i s hydrogen or |ower al kyl; or R16
R, is @tbpBafyl;;conbi ned are al kyI ene which together with the
nitrogen atomto which hey are attached forma 5- to
or an enaptigmeabbesd’;dreg; enantlmelcaﬁ ure thegepfb i Bharmacgiiigalléne
gether with the nitrogen and carbon atoms to
acoeptab'@héia$t ‘%’%ey are attached forma 4- to 7-nmenbered ring;
R25 is hydro or R25 and R24 conbi ned are al kyl ene
25. Ammenumdngmorfgmgtwlﬁm R wha®Bn atom to which they are
R i t@ hed forma 3- to 7-nmenbered ring; R26 and R27 are
12 IS} @endent |y optionally substituted | ower alkyl,
oran ena‘?ﬁfl Gin@A #h'éyéo’f G2l enBhtiorREHEHRENE kereofObr @Bh&ﬂ%bm
her eo or an enantioneric mxture thereof; or
acceptabwtﬁh@r@gh cally acceptable salt thereof. 29, A
conmpound according to Claim28, wherein Rl is
26.  ARBMpEdNd ator ﬁf‘@l@ﬁﬁ?!’fﬁﬁhér&ﬁfe‘)f or an enantioneric
m xture thereo or a pharmaceutically acceptable
R, is sethoxyher eof . 30. A compound according to C ai m 28,
wherein R2 is cyclopentyl; or an enantionmer thereof;
Rais W'%ﬁ’n%antl omeric mixture thereof; or a

I accept abl e salt thereof. 31. A
Rie, Fgﬁj%g%ﬁg agrgrnl&éﬁ% to Claim28, wherein Rl is
or an endMBbREXherdd?: dran@HahfBRERYMixtRE tidte6M 8N4 bREMSadelfdapT ;
or an enantioneric m xture thereof; or a

acceptableaaitiBe®ati cal |y acceptable salt thereof. WO
: 2005/ 095418 PCT/ EP2005/ 003456 -98 32. A conpound

27.  ARGAPLAND Scdordifg & Olaln Whiveéreins sel ected from

R4 and Rs taken together with the nitrogen atom to which they are attached form a 8- to
12-membered fused, bridged or spiral bicyclic ring, which may be optionally
substituted or may contain 1 to 3 other heteroatoms selected from oxygen, nitrogen

and sulfur;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof. *

28. A compound according to Claim 27 of the formula

R,
O N—
Ry O\\S//
/

rN W/ (E)
R,; ~

N v N N

/ : H
R23 R25 z

Rz Rz/

wherein

R, is hydrogen, halogen, C;-C, alkoxy, carboxy or carbamoyl;



3-Cycl ope ntyl-2-(4-cyclopropylsu |Ifa
nmoyl - phenyl ) - N- (5- net hoxy-t hi azol o[ 5, 4-b] pyrid i

WO 2059933418 pr opi onam de; PCT/EP2005/003456

3- Cycl opentyl - 2-[ 4- ( 2- et hoxy et hyl sul fanoyl ) - phenyl | -
N- (5- met hoxy- t hi azol of 5, 29b1 pyri d i n-2-
yl ) - propi onam de;
3- Cycl opent yl - 2-[ 4- ( 3- met hoxy- benzyl sul f amoyl ) - phenyl ]
R, is ENCs 2ydeslkgxy- t hi azol o[ 5, 4- b] pyri di n-
2-yl)-propi onam de; C,}/cl opentyl - N- (5- met hoxy-th
Ri2 |s|ryzlm@p5omnqg\]aby$qh§tltuted ower alkyl, cycloalkyl aryl, heteroaryl, aralkyl or

& (4- phenyl sul f anoyl - phenyl ) - propi onam de;
héite (% %@ICar ba noyl -et hyl su | fano

Rzs is)- Cﬁﬁ)ﬂhy,l P(@)QJ?GJ @’p@l(\@ R1BR(6$3 wblc?’/toxy-t hi azol o[ 5, 4- b]

Rf)sycgict)lgrr\%lpy Pt)aerc%g{/ g}q? w??%éﬁi%f&'ﬁe%é@aralkyl;
RnsastdTPQGWObIPWpyalkwl Dr n 2-yl )- propionani de;

ﬁ%iﬁed%re{, élqulgf{g ?@ﬂ:h%o %Qé’ﬂnﬂytbg Zn(l)t ogfeg aﬁqm to which
b]tpgy al'@| aitaghgd forpreopi tg r?anemléered ring; or ’

Rzs aﬁd g{ <{:c§?}‘?§ﬂ%&’ é\r(a'\%llléﬁe s Eﬁ‘]e ﬂltﬁé{ iﬁtrégé}] M Efbdn atoms to
wpio;b fiyey] arpratipthetbieime; 4Fi fo g membered rmg,

pgptyl - 2- (4-di met hyl sul f anoyl - phenyl ) - N- (5- et h
Ras 'S%%%yﬂ??]éggl o[ 5, 4- b] pyri di n-2-yl)- propi onam de;
R.s agd @mmptgmq/are;_all(ydler@ which together with the carbon atom to which they
' el I nmet hoxy-t hi azol o[ 5, 4- b] py
an‘e hg&”&{r@@%rtggq@%ﬁ%ﬁﬁr@ Cycl opentyl -2-(4-d

R26 ah@ Rgpaalesndé‘p@ﬁwrlﬂywmanyélwsbbétﬁutaaudwéﬂawhlo@@@émﬂ Largtdr] p
r| di n-2-yi)- propionam de;

E‘Mlpentyl N- (5- met hoxy-t hi azol o[ 5, 4-b] pyri d

or an enéprﬂlgﬁmﬁl I}tﬂenrg%fég’r ad é%l'n'tlgl'n@ng bRt th¥ebr; SHh RERYAdsutically
acceptabs galt tBgrdobhexyl sul farmyl phenyl ) - 3-cycl opentyl - N- (5- e
t hoxy-thiazol o[ 5, 4-b] pyridi n-2-yl)- propi onam de;

29. A)?to@f{b&ﬂ?%%&bm 6%15?\%%0?%% azol o[ 5, 4- b] pyri di n- 2-yl

pl peri ] onyl') - phenyl ] - propi onami de;
R, |saqe€btgdyppentyl N- ('5- met hoxy-t hi azol o[ 5, 4- b] pyri di n-2-yl
- 2-[4- (nor phol i ne-4-sul fonyl ) - phenyl ] - propi onam de;

or an en%ﬁl@y@lr Hiseealyor 3 ¢mniemBER idXture thgrept b aphgimyasutically

tb'l e hbleop- {4-[(th iophen-2-yl nethyl )-
accepta %army - phenyl } - pr opi onami de; WO 2005/ 095418

PCT/ EP2005/ 003456 _ - 99
30.  Azopyreuppareqringliq Slaeta8eWPerer] azol of 5, 4- b] pyri di n- 2-y|
Rs isl:&c%é;gedhhgl:oy“ d in-3-ylsul fanmoyl)-phenyl]-

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

31. A compound according to Claim 28, wherein
R, is methoxy;
R; is cyclopentyl;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.



pr opi onam de;
3-Cycl opentyl -2-[4-(2-fl uoro-benzyl sul fanoyl ) - phenyl ] -
wOR(SHvat$hoxy-t hi azol o[ 5, 4-b] pyrid in-2- PCT/EP2005/003456
yl ) - propi onam de;
3- Oycl opentyl - 2- [ 4- (4- metHoxy- benzyl su | fa
nmoyl ) - phenyl ] - N- (5- net hoxy-th iazol o[ 5, 4-b] pyrid in-
2-yl) - propi onam de;
32. A CorifolBrnaocbrdihg ®nOigim phaiigH il -sdleeted fmpent yl - N- ( 5- met hox
y-thi azol o[ 5, 4-b] pyrid in-2-yl)- propionam de;
3- Cyclopéh*t;[l&- UBsivptopyBiutisinegitbhenyl)-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-
fanoyl ) - phenyl ] - 3-cycl opentyl - N- (5- met hoxy-th
PFOP'Onam'QEm o[ 5,4-b]lpyrid i n-2- yl)-propionan de;
3- Cyclopé%ﬂ)@ECMC(Qaﬁétﬁbxy\bﬂ'@sﬂmm@){ypﬁdﬁyﬂwtﬁalhéthéxﬁllmﬂdldﬁi,H-tﬁpwldin-2-
4- (4- met hyl - pi per azi ne-1-sul fonyl ) -
yl)-propio EFTQ I ]-propi onam de; 3-Cyclopentyl-2-(4-d i
3- Cyclopéml}tléﬂ EUBirasBsky-béefsuliaioy B phailaN-ys-etrxphitbZolds AHblpyridin-
I n-2-yl)- propionam de;
2-yl)- pmpgy”@’éql%pentyl 2-[ 4- (4- et hyl - pi perazi ne-1

3- Cycloperﬁylll\f (mme)hd&pamizdlo[w Bipyrdilax))-2-4-peyisifaroyl-phenyl)-
yridin-2-yl)-propi onan de;

propnonarQ Fﬂf (4- Acet yl - pi per azi ne- 1-sul fonyl ) - phenyl ] - 3- cycl op
2-[4-(2-C@&bhinoyMethisumRinisRypHehlyR3ayobpertyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-
é Il d| n-2-yi)-propi onam de;
2-yl)-prop r@éﬂq’%pentyl N- ( 5- met hoxy-t hi azol o[ 5, 4-b] pyri d
3-Cycloperityl2-Aldiis3plopylcpifresya-phosyl)-NgBrhethysty)thiaBelos. 4-b]pyridin-2-yl)-
ropi onanm de hydrochl ori de;

propvonargldéyd opent yl - N- (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
3- Cyclopémﬂd- = [(Fra2yWhet Byl PeulR#hdyg-phedidl-NaBythgthoxy-thiazolo[5,4-

opi onam de;
b]pyridin- gy&%?’%ﬁ&fﬂ' Pr 2-{4-[ 4- (2- net hoxy- phenyl ) - pi per azi ne- 1-

3- Cyclopéri-ﬂ/lle(BLHetmﬂbrbiolbﬁ(@b]ﬁ?ﬁdl@&yw) 2-[4-(phenyl-propyl-sulfamoyl)-
t hi azol o 5, 4-b] pyridin-2-yl)-propionam de;

phenyl}- p@ﬁ{%apu »3- Chl oro phenyl ) - pi per azi ne- 1- sul f onyl ] - pheny

3-Cyclo ér}t 13> Ryl rﬁwéﬁi?ll)JWQSYmethoxy-thlazolo[S ,4-blpyridin-2-y!)-
yelop y zg‘I}[o[ - b] pyrl i n-2-yl)-propi onam de;

pFOP'O”arE'dF4 (4- Benzyl - pi per azi ne- 1

3- Cycloperﬂyﬂﬁ @lnd' EthyROBAbYI- 'pﬁeﬁMFNC(Bfrﬁétﬁb?Nh(aiolﬂiﬁi Depyritiniagpl o
[5 ]pyr|d|n2y) pr opi onam
prOP'Ona”S'd@,ycl opentyl - 2-[ 4- (4-i sopropyl - pi per azi ne- 1-sul f onyl)

3- Cycloperﬂﬁ@ﬂw danngéu!@hdswpﬁehﬁ) -RZ8!r¢thoRthiazolo[5,4-b]pyridin-2-yl)-
yridin - propi onam de;
proplonargldgyd opentyl N-(5 net hoxy- t hi azol o[ 5, 4- b] pyri di n- 2-yl
3-Cycloperty-N-f5-afetitod/Qhi¥koles PP R fidIe-2Lyl - 31M-f(Bydin-3-yimethyl)-sulfamoyi}-
yeop ntﬁ f? prop| onam gg; B 005/y0)£)541g9}gCT/ EP2005/ 003456
phenyl}- p[opmpaml

2-(4- Cyclahe{)@rsbﬁar{ﬂw%eh@) ghty BIbPeRNENS-dMhd§ iz dISTS LSy ddmelyl)-

| }-3-cycl opentyl - propi onyl ani no) -
Pmp'onarf‘ﬁ’?azol 5-yl]-acetimdic acid nmethyl ester;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(piperidine-1-sulfonyl)-phenyl]-
propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(morpholine-4-sulfonyl)-phenyl]-
propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-{4-[(thiophen-2-ylmethyl)-

sulfamoyll-phenyl}-propionamide;



3-Cycl opentyl -2-{4-[4-(4-fluoro-phenyl)-pi perazi ne-1-s
ul fonyl ] - phenyl } - N- ( 5- net hoxy-
wa bioamed4es 5, 4- b] pyri di n-2-yl) - propi onamn de; PCT/EP2005/003456
3- Cycl opentyl - N- (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
)-2-[4-(4-pyridin-2-yl- é%razine-l-
sul fonyl ) - phenyl ] - pr opi onam de;
3- Cycl opentyl -2-{4-[(2-hyd roxy-ethyl)-nethyl -
3- Cyclopérftﬁfﬂl)(ﬂi Indie@Mthiazdlo(54-BRIyRERY2- §'I§121[M;§5}ria[n53—f9rsulfamoyl) -phenyl]-
pyridin-2-yl)-propi onam de;
pTOP'Onarﬁldéycl opent yl - N- (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n-2-yl
3 Cyclopéntfﬂ fﬂﬂlfdt‘éib@hﬂrlélﬂﬁéh"rdm)%bﬁﬂ] -Rg5Inethoxy-thiazolo[5,4-b]pyridin-2- -
fonyl ) - phenyl ] - propi onam de;
y)-propiogamids; opent yI - N- ( 5- net hoxy- t hi azol o[ 5, 4- b] pyri di n- 2-yl

3-Cyclopentyi=2-fi- (@m@t%ﬁ{ﬂb@hﬂiéﬂﬁéhﬂr&bfp‘hbﬁw NasBydthoxyPRREYI0}5,8-b]pyridin-

r opi oham de;
2-yl)-propionapf8ipent yl - N- ( 5- met hoxy- t hi azol o[ 5, 4- b] pyri di n- 2-yl

2-(4- Ben:)yisznf[aﬂfog méh?/r)@ tyd;ldbeﬂat;&'i\r(s%éﬂﬁb@l{rﬂ‘aﬁkolo[5 4- b]pyrldln 2-y|)-
pr opi onam de; 3-Cycl opentyl-2-{4-[(2
proplonamﬁ%g hyl am no- et hyl ) - et hyl - sul fanoyl ] - phenyl } - N- ( 5- rret h

2-[4- (Ben%ilymelthgl _aAfahlyb- ﬁeh}l’lﬁfdyélbﬁerﬂ%lm 55 ﬁfeﬂmxynmaw@w 4-blpyridin-2-
drochl ori de; op enyl 2-d inethy
yh)- PTOPIQH‘?W%t hyl sul f a rmyl ) - phenyl ] - N- ( 5 met hoxy- th

3- Cyclopéﬁ@lquQﬁ%élho@ltﬂbé&bﬂ[%-%]mlnhmpi Q?QQWW piperazine-1-sulfonyl)-

drochl ori de; clopentyl
phenyl]- Pf%@ﬂeé‘ﬁ'ﬁ?il ) - pi per azi ne- 1- sul fonyl ] - phenyl } - N- ( 5- et hox

3- Cyclopé,(nt\clg;ilkl-ﬁé%b@is@lfém@ -phé zﬁim(inﬁirbx?#m&dﬂﬂgmbjmndm 2)-
cl opent'yl oxy-thi azol o[ 5, 4-b] pyri di n- 2-yl
propionamidg; { 4- [ met hyl - ( 2- pyrrol idin-1-yl-ethyl)-

f .
Ak T s
. blpyridin-R-y})- F{rZPP[Oﬁé'B‘Mﬂ (2-piperidin-1-yl-ethyl)-

2-[4- (4—A§é’t§;ﬂ?&%ﬁ%eﬁh§ﬂﬁbhgl)-8HQIWI]QSL@ |@l§%n’fWW Fg E@nbk&iﬁ—nazolo[s 4-

hoxy-th iazol o bl pyrid:i
b]pyndm—ﬁyj).rgrpploga 7methyl (2-morphol i n- ethyl)

3-Cycl0p§|ﬂ/ [@ﬁgtﬁ A llofbIr Q%WG{N%@/ 2040 (p: %rlag Sfony-phenyl-
propionamide- pdeertiaivey | ) - et hyl ] -

benzenesul fonyl } - pi perazi n-1- 3 acetic acid ethyl
3-CyclopentylaiN- (5@0@9@;@5@;@5@?5 Q—b{nynp(nzé/ -u)-2-[4-(4-phenyl-piperazine-1-sulfonyl)-

phenyl]- plr(%,&ye{,ﬁgbno et hyl ) - met hyl - sul fanoyl ] - phenyl } - N- (5- net h
oXy- thiazol o[ 5, 4- b] pyri di n-2-yl) - pr opi onam de; WO

3- Cyclop@ﬁ?ﬁﬁ—?&ﬁﬂ@m@fﬁ&@%ﬁ@ﬁﬁ{]ﬁigalfb&ﬁle—ﬁi@’?‘bnyll] Fhenyl}lr;l -(5 rr]ne’th?)iy—
C ydr oxy- et hyl sul f amoyl ) - pheny
th'aZOIO[iﬂ %yﬁ‘gﬁhgyépﬁ’ﬁ"gﬁaﬁé éf’s 4-b] pyrid in-2-

2-{4-[4- (%b%lgpcg ﬁﬁ%ﬁpﬁgh%gpﬁg t1ﬁs'“flf°n}'llj grrl%ngll} -3- cyclo ony('S)metHoml ]

thiazolol5, ebmnhwp%mt)sdromprwmde;t hoxy

t hi azol o[ 5, 4- b] yridi n- 2- ‘or opi onam d
2-[4-(4- Bgnngrelp@p@mﬂ'-s hﬁm&s&%’ =%YR oaewldﬁ*@-me@}qasvrth'amid? 4|
blpyridin-2=yAr proploP¥Fhid; | d| ne- 1-sul fonyl ) - phenyl | -
3-Cyclopentyl-2-[4-(4-isopropyl-piperazine-1-sulfonyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(4-o-tolyl-piperazine-1-sulfonyl)-
phenyl]-propionamide;



pr opi onam de;
3-Cycl opent yl - N- (5- net hoxy-t hi azol o[ 5, 4-b] pyrid
WO 2002A934)8 2- [ 4- (pyrid in-2-ylsu | fanmoyl) - phenyP¢F/EP2005/003456
pr opi onami de;
4-{4-[2-Cycl opentyl - 1- (5-¥8thoxy- t hi azol o[ 5, 4- b] pyri di
n- 2-yl car banoyl ) - et hyl ] -
benzenesul f onyl am no} - pi peri di ne- 1- car boxylic acid
N-[2-(2- {41—[2113 2-OMb- pt@’ly@fplperazme 1-sulfon¥1I] -phenyl}-3-cyclopentyl-propionylamino)-

thiazol- 5_},|}T ty‘{’é Cycl Op%y é| 1- (5 net hoxy- t hi azol o[ 5, 4- b] pyri d

3-Cyclopeo{§}r/\?{14§€4[ _Zlbfﬁ.{ y g]g{r&ai ?:BSFa%'el1'-8&l%%h-%h&%ﬂ}lﬂﬁé‘fn?e%&;}- ¢

thiazolo[534-OYpytidiperyy-bradidrdnhidd;- et hyl - pyrrol i di n-2-yl met hyl ) - su
| famoyl | - phenyl }- N- (5-met hoxy- thiazol o] 5, 4- b]
3-Cyclopeyyty i NH(prietyoxy-thiegplobdvinyedin-2-yl)-2-[4-(4-pyridin-2-yl-piperazine-1-
_ | (5- met hoxy-t hi azol o[ 5, 4- b] pyri di n- 2-yl
sulfonyl) ?ﬁ@@ﬁ?@?%ﬁd i n-4-yl sul fanoy! ) - pheny! ] -

3-Cyclo eﬂ{ P2-NARMIhBroxy-ethyl)-methyl-sulfamoyl]-phenyl}-N-(5-methoxy-thiazolo[5,4-
yclopeHt cl{ngger??yl)%- g)rrethc))lxy t hi azol o[ 5, 4-b] pyri di n- 2-yl
b]Py”d'“‘)? yi) F{rﬂp'P('%mH@rl d| n-4-yl net hyl ) -

syclonqif AP BI SRS ABYSRRR 280 r-ayrtarer pirgrgoe
sulfonyl)—phergﬁl]yﬂroabbanmiﬁt ) - et hyl ]
benzenesul f ony er azi n- 13/ ?) acetic acid et hx
3- Cyclop@'gylehd (5 methoxy—thlazoloF 5,4-b]pyridin-2-yl)-2-[4-(2-piperidin-1-yl-ethylsulfamoyl)-
pgentyl - 2-{4-[ (3- hydroxy- 5- hydr oxymet hyl - 2- met hy
phenyl]- pfb pyri % 4 yl methyl)-sul fanoyl ] -
3- Cyc;opémﬁml@ n%ilﬁ&gﬂfﬁté%@%w Abdyaaml 2y h244.5p-ppitolidin-i 41-2- v

i onami
ethylsulfagn{yjl)FF @r%@}ﬂw% (5- met hoxy-t hi azol o[ 5, 4-b] pyri di

- cyoonqlif HERRITIR RIS stimsherotphesy -4 melhg -
th|azolo[5,@4bl]pylndhﬂ-yl&@tmonamlde hydrochloride;

1-{4-[2-Cycl opentyl - 1- (5- net hoxy-t hi azol o[ 5, 4- b]
3- Cyclopep«ytyli-z;f[z}q(.?zdlme(t,lmlmmyqtyyl@ﬂﬁq}mqyl) -phenyl}-N-(5-met oxy-thlazolo[5 4-

b]pyndln—E?})zﬁ'Bﬁr%H%ﬁwWﬁg}d?@&%rlo@l n-3-yl)-carbamc acid

est

3- Cyclopéntym{n{ ?4 @tl@;lda@gnéw jiar;fes%azrrﬁ;-Immnfoﬁyl]lpaz;érai/l}1[\15(54n@thaw—I d
car
th'azo'o[%%ﬁi%'g@uﬁ V@Rﬁpé%ﬁ 5 mst hyl ) - azeti di ne- 1- car boxylic

a-Cyoiop SRETISHMANEESCR il LA S s -y -

sulfamoyl]iphebydhpmpemahﬁdmWc}roq:mmdﬂ i di ne-2-carboxylic aC| d V\D
2005/ 095418 PCT/ EP2005/ 003456 - 102 2-[4-(Azet d
3-Cyclopentg-NH(&unathaxyrthiazplofs.4-bipyerin3-yi-2dg¢dmetiyé (- piperidin-1-y-ethyl)-

sulfamoygf}%len%gl%pgﬂanw %(Mydrecﬁlé‘ﬁd?—:l o[5,4-b] pyri di n-2-yl )-

Am no- azeti di ne- |
3- Cyclopeﬁstqusyﬁéth Jdzbiof5, 8- iyPiaRRL-Yi)- 2N4([51em§4 @#ﬁbf;iHa)lnﬁLZIQ}l@thyl)-
yr yl') - propi onam de; 2-{4-[(Azetid
sulfamoyﬁp@ewl}.,%&mnﬁngq?famw ] - phenyl } - 3- cycl opent yl - N-(5 me
4-{4-2- C)é(q %r}t%l {f@% I-@i grf‘i%{i%%[g}ﬁr-B]%Wdir?-'zleéa'rtB’Jrﬂ&l)Q&ﬂ%-de;

benzenesmxfpnylhpmecﬂm{ -5yh)-dukpy acidiathy2 eyle);- 2- (4-su | fa
nmoyl - phenyl ) - propi onam de;
3-Cyclopentyl-2-{4-[(2-diethylamino-ethyl)-methyl-sulfamoyl]-phenyl}-N-(5-methoxy-

thiazolo[5,4-b]pyridin-2-yl)-propionamide;



3-Cycl opentyl - N-(5-neth
oxy-thiazol o[ 5, 4-b] pyridin-2-yl)-2-{4-[ (pyridin-4-yl
woreaolpdpisul f anoyl 1 - phenyl } - propi onam de; PCT/EP2005/003456
3- Cycl opentyl - N-(5-neth
oxy- t hi azol o[ 5, 4-b] pyri di'®12-yl)-2-{4-[ (pyri din-2-yl
nmet hyl )-su Ifa noyl]- phenyl}-propi onam de;
4-{4-[2-Cycl opentyl -1- (5- nmet hoxy-t hi azol o[ 5, 4- b] pyri di
3- Cyclopeﬁtyﬂzymr:(arﬁyaraayléthﬁédmah]oy|)mgms(ahﬁ@myk;amnm}o{mmmndm-2-
Cycl opentyl -2-[4-(4-d 1 rnethyl am no-phenyl su
yh)- proP'O'TWdﬁoyl -phenyl ] - N- (5- net hoxy-th i.azol o[ 5, 4- '

2-{4-3- Cagl.il)aﬁ% I&‘ Mlpﬁ%&)‘(éﬁeﬁgﬁgﬁeﬁ%ﬁ%ﬁ ggﬁn%’-c T_p su on(;5/|'5"?t%%xé’ ﬁyl

thlazolo[5J4~t53pwcdnhd{syd)aplydpmﬁﬁda‘ret hoxy

t hi azol of l”a)y“ di n-2-yi) ﬁqp gl onam de
3- CyCIOPGSIYEi}H%p‘@ﬁ”tG}W-’E z9jol®ed-hlpxidip TIHFB/VW?J'@]‘ﬁﬁrﬁiUJPW')ZP'S}‘EF"Y']'
proplonarAldg' [4-(1,2, 2,6, 6-pentamet hyl - pi peridin-

4-yl sul farmyl ) phenyl ] - pr opi onam de;

3-Cyclopeh Y?le@ﬁﬁtﬁdkt/-tﬂiaﬁéo -BJpyridin-2-y1)-2-[4-(pyridin-2-ylsulfamoyl)-phenyl]-
i met hyl nor phol li(sn]4 4-yl - et hyl sul fanoyl ) - phenyl ] - N-(
prop:onar@d%t hoxy- thiazol o[ 5, 4-b] pyri di n-2-yl)-propi onan de;
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proplonarﬁiﬁﬁ'/ EP2005/ 003456 -103

Cycl opent yl - N- (5- net hoxy-t hi azol o[[ X idin-2-yl
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3-Cyclopentyl-N-(5- methoxy— lazolo[5,4- b]pyrldln yi)-2-[4-(4- pyrrohdln -1-yl-piperidine-1-

sulfonyl)-phenyl]-propionamide;
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|']- benzenesul f onyl am no} - propi oni ¢ acid ethyl ester;
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3-Cycl opentyl -2-{4-[4-(2-di
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3- Cyclor?e@l q&aﬂéér@% 296{5/2‘3@@9@@1% A8@fonyl)-phenyl]-N-(5-methoxy-
ent 3-1 sopropyl am no-azetidine-1-sulfo
thlazolo[ﬁyq y}()_—p\[_opgan

4-{4-[2-@'_1&? @Eig? W%B’F’h ?af9|° :r%pr){/? dﬂPb g[}? gqag'?%y-l)ﬁtgm'f anoy!
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benzenqsy}fgm;ﬁbgmohgg{ee@-ca oxylic acid
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1'-{4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-[1,4"bipiperidinyl-4-carboxylic acid hydrochloride;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-{4-[2-(1-methyl-pyrrolidin-2-yl)-
ethylsulfamoyl]-phenyl}-propionamide;
({4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-pyridin-2-ylmethyl-amino)-acetic acid;
3-({4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-furan-2-ylmethyl-amino)-propionic acid ethyl ester;
2-{4-[(2-Cyano-ethyl)-furan-2-yImethyl-sulfamoyl]-phenyl}-3-cyclopentyl-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide;
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3-Cyclopentyl-2-{4-[(3-methoxy-propyl)-(1-methyl-piperidin-4-yl)-sulfamoyl]-phenyl}-N-(5-
methoxy-thiazolo[5,4-b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-2-{4-[(2-diethylamino-ethyl)-(1-methyl-piperidin-4-yl)-sulfamoyl]-phenyl}-N-(5-
methoxy-thiazolo[5,4-b]pyridin-2-yl)-propionamide;
3-Cyclopentyl-2-{4-[(3-diethylamino-propyi)-(1-methyl-piperidin-4-yl)-sulfamoyl]-phenyl}-N-(5-
methoxy-thiazolo[5,4-b]pyridin-2-yl)-propionamide;
3-({4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-furan-2-yimethyl-amino)-propionic acid;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4~(3-phenyl-piperazine-1-sulfonyl)-
phenyl]-propionamide;
3-Cyclopentyl-N-(S-methoxy—thiazolo[5,4-b]pyridin-2—yl)-2-[4-(3,3,4-trimethyl-piperazine—1 -
sulfonyl)-phenyl]-propionamide;
3-Cyclopentyl-2-[4-(3,3-dimethyl-piperazine-1-sulfonyl)-phenyl]-N-(5-methoxy-thiazolo[5,4-
b]pyridin-2-yl)-propionamide;
4-{4-[2-Cyclopentyl-1-(5-methoxy-thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-ethyl]-
benzenesulfonyl}-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester;
3-Cyclopentyl-N-(5-methoxy-thiazolo[5,4-b]pyridin-2-yl)-2-[4-(4-methyl-3-phenyl-piperazine-1-
sulfonyl)-phenyl}-propionamide; and
3-Cyclopentyl-2-[4-(2,5-diaza-bicyclo[2.2.1]heptane-2-sulfonyl)-phenyl]-N-(5-methoxy-
thiazolo[5,4-b]pyridin-2-yl)-propionamide;

or an enantiomer thereof; or an enantiomeric mixture thereof; or a pharmaceutically

acceptable salt thereof.

33. A method for the activation of glucokinase activity in mammals which method
comprises administering to a mammal in need thereof a therapeutically effective amount of a

compound of Claim 1.

34. A method for the treatment of conditions associated with glucokinase activity in
mammals which method comprises administering to a mammal in need thereof a
therapeutically effective amount of a compound of Claim 1.
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35. A method according to Claim 34, which method comprises administering said
compound in combination with a therapeutically effective amount of an anti-diabetic agents,
a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

36. A method for the treatment of impaired glucose tolerance, Type 2 diabetes and
obesity which method comprises administering to a mammal in need thereof a

therapeutically effective amount of a compound of Claim 1.

37. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of Claim 1 in combination with one or more pharmaceutically acceptable carriers.

38. A pharmaceutical composition according to Claim 37 for the treatment of impaired
glucose tolerance, Type 2 diabetes and obesity.

39. A pharmaceutical composition comprising a therapeultically effective amount of a
compound of Claim 1 in combination with a therapeutically effective amount of an anti-
diabetic agents, a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

40. A pharmaceutical composition according to Claim 39 for the treatment of impaired

glucose tolerance, Type 2 diabetes and obesity.
41. A pharmaceutical composition according to Claim 37 or 39, for use as medicament.

42, Use of a pharmaceutical composition according to Claim 37 or 39, for the preparation

of a medicament for the treatment of conditions associated with glucokinase activity.

43. Use of a compound according to Claim 1, for the preparation of a pharmaceutical
composition for the treatment of conditions associated with glucokinase activity.

44, Use according to claim 42 or 43, wherein the condition associated with glucokinase
activity is selected from impaired glucose tolerance, Type 2 diabetes and obesity.

45. A compound according to Claim 1, for use as a medicament.



