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Conpounds The present invention relates to thiazole
walerwstctyes, pharmaceuti cal conpositions cont BETERZYP03/010977
them and to methods of treating gl ucoki nase nedi at ed
conditions, in particular, ippaired glucose tolerance
and Type 2 di abetes, using such conpounds.
Accordi ngly, the present invention provides conpounds
of the formula (1) R-NHQ(l) wherein SR (i) Qis a
Orgafie Gambauatisi N whi ch RL and R2 are independently
hydrogen or halogen; or S Y R3 Qis aradical in
which R3 is hydrogen hal ogen, al kyl, cycl oal kyl,

The PJ?%?”& g‘,"illl 5&%’9@%’5 ﬁ\%\%&é?ﬁen\?gt?(/leg ;%"a][ Lé%dh%gl'éﬂn;ﬁogmorqg ’containing

themgard '@ahbmbmm{eatlag gluaokinase meyiatad conditions,fio particolar dmpaired

al kgxycar bonyl : i Q i 1o d Ris a
glucoFga@%épc%Pné]hp%%pwﬁﬁtggil%g 5@%@%@“@9 wherein R4 is
C2- 4al kyl , C3-7cycl oal kyl or C5-7heterocycl oal kyl; R5
Accomhtglﬁ%apresémtda@aﬁdwtdeeh ydmpgends dfdhe fprmulaihno,
-C(OR7 or -S(0)2R7 &hn R7 -(CRBRO) mWRl1o in
which R8 and R9 are in p dgntl{’) hydrogen or | ower
wherﬁhkyl Wis a bond, O, or -NR11 in which R1 is
ydrogen or |ower alkyl; V\D 2004/ 050645

PCT/ ER 977 -2
L

() Qisa R.  radical in which R, and R, are independently hydrogen or halogen;
or
s
«( S
\_(/
Qisa = radical in which Rj is hydrogen, halogen, alkyl, cycloalkyl,

aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio, cycloalkyithio, arylthio, acyl, sulfonyl,
alkylamino, cycloalkylamino, arylamino, acylamino, sulfonamido or alkoxycarbonyl; Y is

CH or nitrogen; and

R is a radical of the formula

o_ 0
N7
R, (CH S

R4
wherein
R4 is Cy4alkyl, Cascycloalkyl or Cs.7heterocycloalkyl;
Rs and R; are independently hydrogen, halogen, cyano, Ry, -C(O)R7 or -S(0).R;
wherein
Ry is <(CRgRg)m-W-R1o in which
Rs and Ry are independently hydrogen or lower alkyl;
W is a bond, O, S or -NRy1 in which
R, is hydrogen or lower alkyi;



R10 i s hydrogen, alkyl, cycloal kyl, aryl or
heterocyclyl; or RLO and R11, conbined, are al kyl ene
wahioglsteayiet her with the nitrogen atomto whi cPCT/ERP®Y3/010977

are attached forma 5- to 7-nmenbered ring; mis zero

or an integer from1l to 55 nis zero or an integer of

1 or 2; or an optical i soneY2thereof; or a
pharmaceutically acceptable salt thereof; or s :CNY

(ii) Qis aradical in which R3 is hydrogen, hal ogen,

al kyl, my@lHyatdgeh, alkyll ofjcloatityk @xyl or hyteramyiclyy Rqo and Ry,
aryl oxy, al kyl thi o, ac

/ cl oal kyl t hi arylthi. I .
sul f onyl , corBbiRed, B¢ ﬁ@'%’? d"fht‘f%! tR??tgﬁ{ WBP{ k'?aer 9‘&8&?%%‘?“‘ to which
acyl an nOthe?aké&ﬂ@ﬁbd@orma@Li@xymnﬂcmealringﬁnd Ris a
radical of the fornmula, O :Txk4 wherei n R4 is

C2- 4al KIS zerg oy tegar iipm b0 85 7het er ocycl oal kyl : RS
and. R6_are i.nd .y hydrogen, hal ogen, cyano, R7,
-é{'@)zﬁff)%'l’an-@fg)%%g%eggéﬂherei n R7 is -(CRBRO)m WRI0 in
higd) i RbrES: 8F & phadeReNfeN bhicdiialsio san tisredipver
orana Qﬁ%‘;'ﬁﬁ’ﬁi sra bond,p 0, S or -Tv\lRllépiIn which Rl, is

hydr o pwer al kyl; R10 is hydrogen, alkyl,

cycl oal Ryl 8 heterocyclyl; or R1O and 1111,

conbi ne#—&are_al kyl ene which together with the

(iDiQis@gen at O t 0 whiraticaltimwhichiRs iahydropen, alpganaalkyl, pyrloalkyl,

7-nenbered ring. ' ¥ols \ d ;
o BTSSR R R oo ey i,
alkglamino, tydloalioiamioo, arylaminaya@e aminoa sUonamide chakexygaraonyl; an
t hereof; or WO 2004/ 050645 PCT/ EP2003/ 010977 -3- s R3

R is a radical of the formula

i
Rg R;

R4 is Co4alkyl, Cascycloalkyl or Cs-heterocycloalkyl;

wherein

Rs and R are independently hydrogen, halogen, cyano, Ry, -C(O)R; or -S(0).R;
wherein
R; is -(CRgRg)m-W-Ryo in which
Rg and R, are independently hydrogen or lower alkyl;
W is a bond, O, S or -NR;; in which
Ry is hydrogen or lower alkyl;
Ry, is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ryp and Ry,
_combined, are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;
n is zero or an integer of 1 or 2;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof; or -



N (iii) Qis aradical in which R3 is hydrogen,

hal ogen, al kyl, cycloal kyl, aryl, al koxy,
weyokoslckdxy, aryl oxy, alkylthio, cycloal kyl t hP@I/EP2003/010977
arylthio, acyl, sulfonyl, alkylam no,

cycl oal kyl am no, aryl am no, acyl am no, sul fonam de or

al koxycarbonyl; and R is a-Badical of the fornmula R6

(CH2)" | lo~ RS R wherein R4 is C2-4al kyl,

C3. 7cycl oal kyl or C5_7heterocycloal kyl; R5 and R6 are

i ndependemt |y hydrogen, hal ogen, cyano, R7, -C(O R7 or
-S(0O 2 rer N K7 is -(CRBRY) MM RLO in which R8 and
RO are i\ydep ont 1%y hydrogen or | ower alkyl; Wis a

.b d, 0, So R11
O‘ﬁ )ﬁ Riois hydr og'%aghc Y hhlg% a; &ﬁwgéﬁ%gﬁgio fen a?ly\)ﬁ cycloalkyl,
ahﬂteek@@y@)c}dalko&v dﬂ/lomladﬁyﬁlixda cyowamyltmedaryamle adylk)shﬁmwl

t oget h e .nitrogen ato

al{%nye ea'ﬁy'awmo alylarpo. Ay E PG i Alefbony: and

an in froml to5 nis zero or an integer of-
1 %FS@ra 9 @géof'ﬂiq (1) R5 and R6 are not hal ogen
when n is zero; or (2) R5 is not -S(@)2R7, wherein R7
IS -(CR8R9)mWR1'Q|n whi ch K)&'j'? zer Wis a bond and
Riois Cil3alkyl < an™ptical isoner
thereof; or a pharrm aI |y accgptable salt
t hereof; or n%/ al, wherein R1 and
R2 are |ndepende 9y hydrogen or4 halogen; and Ris a
wheddical of the forrrul a WO 2004/ 050645

PCT/ EP2003/ 010977 ﬂ:
R4 is Coqalkyl, Cs. 7cycloalkyl or Cssheterocycloalkyi;

Rs and Rg are independently hydrogen, halogen, cyano, R7; -C(O)R; or -S(0).R7
wherein
R; is -(CRgRg)m-W-Ryo in which

Rg and Rg are independently hydrogen or lower alkyl;

W is a bond, O, S or -NRy; in which
R, is hydrogen or lower alkyl;

R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ryp and Ry,
combined, are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

nis zero or an integer of 1 or 2;
provided that: (1) Rs and Rg are not halogen when n is zero; or (2) Rs is not
-S(0)zRy7, wherein Ry is -(CRgRg)n-W-R1o in which m is zero, W is a bond and Ry, is
C,salkyl when n is zero;
or an optical isomer thereof; or a pharmaceutically acceptable salt thereof; or
s

(ivyQisa P2 radical, wherein R; and R, are independently hydrogen or

halogen; and

R is a radical of the formula



R13 (CH2)" | R12 R4 wherein R4 is C2-4al kyl,
C3- 7cycl oal kyl or C5-7heterocycl oal kyl; R12 and R13
wae®@4osependent | y hydrogen, hal ogen, cyano, RIAT/EP2003/010977
-C(OR14, or -S(O2R14 wherein R14 is -(CRBRO)mM
WR15 in which RB and R9 are_ i ndependently hydrogen or
| ower alkyl; Wis a bond, W-Sor -NRL, in which R11
is hydrogen or |ower alkyl; R15 is cycloal kyl, aryl or
heterocyclyl; or Al15 and R11l, conbined, are al kyl ene
whi ch together with the nitrogen ato@ to which they
are attached forma 5- to 7-nenbered||ring; mis zero
or an integer frHm X r an integer of
1 or 2; provided tha
hydr ogen, hal ogen, tions thereof; (2)
R12 i s not S(O)E{ , Yerein |s-(CR8R9)mNR15|n
which mis zero and Wis a bond when n is zero; (3)
WRESIN s not - S(O) 2R14, wherein Rl4 is -( CR8R9) m W RL5
[ joalRy:s 1 and Wis a
rm, Mgkyﬁag%é%ﬂbﬁc%géﬁ?&noFYmm wherei n R14
I &Rm émB%rair\déBéﬁdemly\ﬂyd[dgem halogesy, oyantd R, i-6(@)Rakaon-S(0)R14
nis zero; or (5) Al2 is not Rl4i wherein Rl14 is
_(M88E8) m WR15 in which mis zero and Wis a bond
V\hennméqcmleg),q-'wmmmwknphicaI i soner thereof; or a

e et RSB R PR

phar rracwlmgboadi @,@otsNR\hurthhlahe gl ucoki nase
acti vat orﬁ Ierrpl oyed for the

t r eat ment 8?’%(88%"8 fség)ér n&ﬂr ated conditions.

AcC Ior di Fl(;{gfcs}cycbblkyb amb otihetsrazfclflponiisand B .rmeoynbined, are alkylene
enpl oye vent. ]
gl ucose t W igp 5‘?&93“9’1‘@/@ tﬂ? %Zk Poéltr? Fe"tea gésrggﬁ &rh%\ éﬁfé\'e %ﬂched forma 5

bel ow ar etodpfriemidereshsngf vari ous ternms used to

descri be.the conpo present invention.
These d’%ﬁ?ﬁ"t’%%@ %%efr);Po[r%Wfﬁg terms as they are used
t hyjeughosrantibegepeici bi 2;ati on  unl ess they are

o RS DT b ARSE ek §3008h Bl spmoinatons
thefEor HBR BQ3S B30F(D).RnH wherein Ry4 is -(CRsRo)m-W-Rys in which m is zero and
W is a bond when n is zero; (3) Riz is not -S(0)2R14, Wherein Ry, is -(CRgRg)m-W-Rys in
which Rg and R, are hydrogen, mis 1 and W is a bond when n is zero; (4) Ryzis not Rya,
wherein Ry4 is -(CRgRe)m-W-Rss in which m is zero and W is O when n is zero; or (5) Ry2
is not Ry4, Wherein Ry is (CRsRo)m-W-Rys in which m is zero and W is a bond when n is

Zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

The compounds of the present invention provide pharmacological agents which are
glucokinase activators and, thus, may be employed for the treatment of glucokinase
mediated conditions. Accordingly, the compounds of formula (1) may be employed for
prevention and treatment of impaired glucose tolerance, Type 2 diabetes and obesity.

Listed below are definitions of various terms used to describe the compounds of the present
invention. These definitions apply to the terms as they are used throughout the specification-

unless they are otherwise limited in specific instances either individually or as part of a larger-



group, e.g., wherein an attachnent point of a certain

group is limted to a specific atom w thin that
w@e@aps06the poi nt of attachnment is defined by BECI/EPI008010977

at the specific atom The term"optionally

substituted alkyl" refers to _unsubstituted or

substituted straight- or br &iched- chai n hydr ocar bon

groups having 1-20 carbon atons, preferably 1-10

carbon atons. Exenplary unsubstituted al kyl groups

groub Qacb Wﬂeu@ﬁ{ %ﬁ/ bﬂ?@ﬁﬁéﬁt poiht @Da{ tertai @mumWhmlt@d a1 & Bpecifié atom
i sobuty

: h
wnthuatmn Hicver e Reue) a‘?!*t@{%n‘ e Ao 3156 Rpbeiic atom.

al kyl groups include, but are not limted to, alkyl
The &\‘rﬁ Ué’;&wﬁéﬂ%ﬁéuﬂs‘ﬂh@éﬂ Qkyloféﬂ?er@fto uﬁ’ﬁlﬁt%tuﬁﬂ@dloﬁ@b%nmtecﬁstf& ight- or

brangaaghe)N VCEPIRBRgN GIoHPR DRYSY AT BB PRSP STEDY ] Garbon
atom! lE)’(b\%ﬁ] arPundlivatifededlky? grm@%)iﬂ\@ﬁﬂ@meﬂ?ﬂfeh@,‘ﬂ?%pyl liSopbpyl, n-butyl,

10, al kylthiono, sulfon

t'bUt)ﬂu'S"P%yPentYh B, oPENY, %ﬁvlbfbf&;ﬁ'msmxw%roe%wd the like.
Subﬁfu)(éd alﬂill"'%%\)ﬂs in@L4e, Bt areﬁﬁcﬂ'llhﬂébl to Wgﬁ&?@ »substntuted by one or

het eroczy i ncl udi ng i ndolyl, im dazo

more $HicB @$12 OTt%Pfébé rfquow‘wrpspﬁ" érsa!o W.omﬁycl\éaw ﬁ%k%wyl alkoxy,
alkyu&fya%kﬁxédmanwbmwmlmIalmmn.hbwuélk%am.nﬂwacw%mo bamlsahoyu thiol,

fers to those optionally substituted al k

alkyhgioy anylﬂa@nca éyliwybes&'f%ﬁm'élo stifgmey! pitre, NG SRTRRKY aﬂmvcarbony',
aryl, Qﬁémr‘alﬁ\}rﬁﬁ‘&alﬂ_&@ b&‘éd’ﬁhn@Q{é?&@g)rclyﬂrncldmg?}ndélﬁlf Rhidazdiyl, furyl,.

| orine, brom ne and iodine
thienylathiazei. pyFrelid.pyrigylepyrimgielyl; pigerigybaorgheiny! @?Cblh‘ﬁé'ke
havi.ng at | east two carbon atons and further

The @ﬁﬁt"%w’él' Afyia réféfsh@ fhdse dplibhaly siestrlirdmid gidupk e destriled above
of attachnent. G oups havi ng 2-4 carbon atons are

haV"}Qrb?elPrPEedab'Wﬁé"?%Pﬂ’? aloMSnyl " refers to any of the
above al kyl groups having at |east two carbon atons

The RAH "halb§éHE lor CRAIbEchirs & Budtmepetiloiie, BPdrhing ahtiigiite.bond
at the point of attachnent. Groups haV| ng 2-4 carbon

rred The, ter fer
The G aplAT TRt h (b RiRie Fog ik Bisipeiimg Sisit videdtpgn atoms
and fithér @ntamdg a darlg)n to-caffidnYouble bdm!realtlne poinsoftfachmbntc iGroups
th, one or nore heteroatons

e interrupt ed :
ha"”yé/éc‘??g’t?"fq?@ﬁ? gre ge %{"6; S(0 2 or NR wherein R may
be hydrogen, al kyl, cycloalkyl, aryl, acyl,
The anbalRpydl”, refans fa)mw of teel bbemmlkyl gai»dps*ywmgtab iqut two carbon atoms

and ﬁﬁge"bcé%&’ﬂgé) %%’c{?{tgo&] t\%‘ctah E\ ﬁﬁflg% r e s Jmt c{?gttgl%r*ﬁén%n%roups

havirged-¢ cagidn dtorosasd neferresiycl oaI kyI 0XO0, haI ogen,
hydr oxy, carboxy, al koxy, alkoxycarbonyl and the |ike.

The 1R cRiBhe TRrO B & ¥haighEdBirPoddye 4 S RALLH ARIPLIULRY by
singleboids] 2. g:,a+(®la xatwmeem sa&h—SoWhmh inady bmmt&rmmew \mﬂome olrmore
PeterRRlprISCS ISR 1P Gyt Chriat O O BeTE gt PO gy aly,
cyclodfkgi AR RHE cabAnioR QRS @aITamoyl Salkoxycarbonyl, aryloxycarbonyl or
aralkoxycarbonyl, or the alkylene may be substituted with one or more substituents selected
| from alkyl,’cycloalkyL oxo, halogen, hydroxy, carboxy, alkoxy, alkoxycarbonyl and the like.

The term "cycloalkyl" refefs to optionally substituted monocyclic, bicyclic or tricyclic
hydrocarbon groups of 3-12 carbon atoms, each of which may contain one or more carbon
to carbon double bonds, or the cycloalkyl may be substituted by one or more substituents,



such as al kyl, halo, oxo, hydroxy, alkoxy, alkanoyl,
acyl am no, carbanoyl, al kylam no, dialkylam no,
wao hioalos0633 kyl t hi o, nitro, cyano, carboxy, PCT/EP2003/010977

al koxycar bonyl, sulfonyl, sulfonam do, sulfanoyl,
heterocyclyl and the |ike. Exenplary nonocyclic

hydr ocar bon groups include,-Buat are not limited to,

cycl opropyl, cyclobutyl, cyclopentyl, cycl opentenyl,

cycl ohexyl and cycl ohexenyl and the |ike. Exenplary

such Qg Xgﬁl Z‘?'g,hﬁgé nyafo%’ %nw@umamm ! é&}@nh.% Réhbarhdihikylamino,

hyd
dlalkmmnyﬂj\mrﬁiwmw}w nltr%b{:)%n)é; é;rgg)?y, g]lngggrbonyl sulfonyl, sulfonamido,
\% bi cycl o[ 2. 2. 1] hept enyl
S”"a@b@ e O%Kg‘?"g%"??@ wfs 1.1] heptyl
2,6, 6 trimethyl bicyclo[3.1.1] hepty
Exerttplary iappeyclic Tydiegibon maoqmémplvqi% bua@mtame@l 19, @yelppeopyl,

cyclo%lgf Qgcﬁ‘énéé@p 9638165@ ﬁ' o gﬁrﬁ?ﬂt%loﬁ%n&h&wd hkSike.

ers to The term

"al kanoyl " refers to al kyl - ( O-. The te
Exempiairy bieyglicowigiroadiasy groves 'QPWP bg(rwj iy, hen@xdéwneyl

tetra;}@f%waec@ﬂ bﬁih:w bﬁ;wam ﬁﬁ.tefeyn &.@c%[ﬂlumwand

pective Kanoyl a

bicycloi.a11thepteral, 16,8 duedi)ylwcb[&ﬂé]b@% 2 §l&?lm$h)@'0m&1sﬂheptyl
blcyc%)g.% glgﬁe?%%d thl_'l]h@, term"trialkylsilyl" refers to

e term'’ trlalkyIS|Ionxy refersto
(alkyl)3SiO. The term"al kylthiono" refers t

Exempllagy itriogglig) hydrocareon gronps &PW?@Q?F@HW and thee!\k§ t 0
al kyl -S(0)27. The term "al koxycarbonyl" refers to

The t@},ﬁy&k&yq@émmg\h}%pgef m "al koxycar bonyl oxy" refers to
al kyl - 2004/ 050645 PCT/ EP2003/ 010977 -7

Teterm" ano rsto H2NC( O) -,

The tgim yalkaqqy (5?{9"3 Paqv JW‘I%@ -, aryl -NHC( O) -
al kyl (aryl)-NC(O) - heteroaryI-NHC(O)-,

The tatr Yalk&iRlyRxgareiérs 1&@6@@(,0)@@ kyl - NHC( O) -
aI kyI (aral kyl)-NC(O) - and the like. The term

The tegﬁ( ﬁzﬁs%(\gg %f\cia x@ﬁlé\ﬁqﬁ%gl\l(sg?%r_zt’b ’al@}-bﬂ- Fﬁlﬁiﬁlglﬁg—(’ &ﬁe’cﬁvely.
(aryl)2NS(O) 2-, heteroaryl-NHS(O) 2-, aral kyl -NHS(O) 2-,

The taﬁﬁ eélra&ro@ldfmho"rwé%@akylan@)m like. The term
fonam do" refers to al kyl -S(O) 2- NH,

byl - S(O) 2- NH-,
The tﬁ@%eﬁ"@é‘%ﬂz %1”5519""4{‘& hetc(ar)oar al kyl - S(0) 2- NH-,

al kyl -S(O) 2-N(al kyl)-, aryl-S(0O) 2-N(al kyl) -
The term "trialkylsilyl” refers to (alkyl)asi-.

The term "trialkylsilyloxy" refers to (alkyl)sSiO-.
The term “alkylthiono" refers to alkyl-S(O)-.

The term "alkylsulfonyl” refers to alkyl-S(O),-.

The term "alkoxycarbonyl” refers to alkyl-O-C(O)-.

The term "alkoxycarbonyloxy” refers to alkyl-O-C(O)O-.



aral kyl -S(O) 2-N(al kyl)-, heteroaryl-S(O) 2-N(al kyl) -
het eroaral kyl - S(O) 2- N(al kyl )- and the like. The term
wO sakfosmsys ' refers to al kyl sul fonyl, aryl sul f oPgi/EP2003/010977

het eroaryl sul fonyl, aral kyl sul fonyl,
het er oar al kyl sul fonyl and the like. The term"aryl"
refers to nmonocyclic or bicydldic aromatic hydrocarbon
groups having 6-12 carbon atons in the ring portion,
such as phenyl, biphenyl, naphthyl and

The fe%f"éérbaﬁrawrs&b&wb HZNQQGP erkyrvmetnwrkwgwcqml hwlinmC(O)-

substituted by 1- substituents, such as opti onal

aIkyl(iin&i);ND(O)-ehletatdayyl-NHG(DM atyheternary)- N@é@baanawl NHQ(@)
| k | oxy, | oxy,
a“‘“@%@h@ﬁﬁ‘@ Sitoe B Ly o ho. thi ol alkylthio.

arylthio, nitro, cyano, carboxy, alkoxycarbon

The teambauttanqyl"aicfers tdezi‘lﬁiO)smIkxiﬂW$(®ul (YR S(8)=-, aryl-NHS(O)z-,
s EHERSROE. M PIEIS b AFLOI SRS OF, Pty

NHS(Ddeandathgllike. The term "aral kyl " refers to an aryl
group bonded directly through an al kyl group, such as

o B GOHSIOL Sspl e S .
hetetoangiS(O)yMNHY, darbmrearaﬂsyla‘ﬁ@x -iH- it $( @br’iﬂ(@ﬂ(yar, @éd'tﬂ(?)z'N(a'ky’)'

SRR AP FBHa O Y FHBAE SO BN g o e

aryl-S-. The term"aroyl" refers to aryl -

The m4swmw5efecsmaﬂm¢‘pm1mf$ulforyl hmowrsgﬁoryr @rfrllsyéwlfony'
. The term ‘aroyl am no" refers
hetefo%tﬁﬁ@e&@g%ﬁﬁhﬁ ﬁ?}Ql'he term"aryl oxycar bonyl " refers
to aryl-O-C(O-. The term "heterocycly
The tem:@t"ewb oplargto menegyslia @r bisyclip aramaiic fvdgars&qntqr%%ﬁ having 6-12

carb&lr‘ La{ansSrﬂtthﬁ ﬂﬁ@g?ﬁﬁﬁn 3iieh %tstﬂh@hﬂdbrpﬁé@im{a'pﬁth?r and tetrahydronaphthyl

onmati c

each?bfrvﬁrmemém optienedy yelsubst{?\#ed {og 11‘23!&&%@@@ SB%%PIP‘@H@FV
S”bséﬁ"‘?% %k%%rﬂﬁ&%ﬁ{eﬁﬂl tc{yblﬁéﬂﬁi’l' Ralb)] Mr&&sblﬁ&y \éﬁylcélkarﬁtiwoxy, aryloxy,

one hetercatom in at |east one carbon
optioaatynsubsitusgchaminor thigh, allgdibie, pmﬁ@rooprtrph@anﬁeeegp@@ly glkpxycarbonyl,

carbﬁﬁrggpalﬁfr\%&{d“b oriyt, BEESHAAAGS, Met@bctY nd thedikel 3

onms Selectéd from nitrogen atons, oxygen
atons and sul fur atons, where the mt{ﬁa and s éur
The trsine meaoeYalic apdyreiars & apianalsybstine &y desrﬁﬁe under aryl.
het erocyclic group may be attached at a heteroatom or

The Eerf2h RN IRITs 1dX6 Bt Groyip HOREsy airédtly iebegtoary alkyiagroup, such as
groups i'nclude pyrrolidinyl, pyrrolyl, pyrazolyl,

benzyket anyl ,

The term "aralkanoyl!” refers to aralkyl-C(O)-.

The term "aralkyithio” refers to aralkyl-S-.

The term "aralkoxy" refers to an aryl group bonded directly through an alkoxy group.
The term "arylsulfonyl” refers to aryl-S(O),-.

The term "aryithio" refers to aryl-S-.

The term "aroyl” refers to aryl-C(O)-.



pyrazolinyl, imdazolyl, imdazolinyl, imdazolidinyl,
triazolyl, oxazolyl, oxazolidinyl, isoxazolinyl,
w0 saazwhyl , thiazolyl, thiadiazolyl, thiazoli®RCTEP2003/010977
i sot hi azol yI, isothiazolidinyl furyl,
tetrahydrofuryl, thienyl, gdlazolyl, pi peri di nyl,
pi perazi nyl, 2-oxopi peraziny 2- oxopi peri di nyl,
2- oxopyrrol odi nyl, 2 oxoazepinyl, azepinyl,
4- pi peridonyl , pyridyl pyrazinyl, pyri m di nyl,

The tB)h Pé}awbwlrefewroraazmc(owr anyl, norpholinyl,
thlannrphollnyl thlannrphollnyl sul f oxi de,

t hi anor phol i.nyl sul di oxol ane and
Tre 1o FarAYRIL et B eONRIONIH
1,1,4-trioxo-1,2,5- thladlazolldln 2-yl and the like.

The t@h@"&ﬂ/l@kybalﬁbw|ref@rd16tawl®—y}10)c groups i ncl ude

|ndonI, dlhydr0|dolyl benzot hi azol yl, benzoxazi nyl,

The tﬁb”ir‘] ﬁﬁbé&%g%{ﬂ% oF"nzf3 ﬁ%qyle lré’fer%tet Qy ! h' gﬁélgrysluﬁstftuted fully saturated or

unsaﬂu&e&é@ %ﬁi‘gmaﬂ(b Bﬂhdnmyd)maticmwlitb gxmlu'pn% ig,, which is a 4- to 7-membered

t et r ahydr i soqui noj.i.ny|. a o] i,00) i .
moncsSube TRl g SE BT BHBBRUABEIC g srsom. i
has 4t [Ha@ONY hetercz@aiaT atnydst ohe madmpraamy\laontalmmg) tingny Each ring of the

neter g, SRUPTEPIAING A SPIY P aTYORY AR b9 byl GRER HpfBYted from

nltrogérn dtmhe] &y@eb}aﬂmﬁs shagdifur atbinksy duhersthemiicdg;en and sulfur heteroatoms

- di. oxQ- ndol
mey @A pRIHTY Ra 2R TG DEIFTASoLS eypiN e ataghgd at a heteroatom or
a carBoh aRael i nyl ), phthal azinyl and the |ike. Exenplary
tricyclic heterocyclic groups include carbazolyi,

i ble?é’q%?: gﬁﬁc%téroyg h@%ﬂ@? %Ldé?’{laﬁmh@ﬁﬂ%rﬁﬁ%wl Myrazoly), oxetanyl,

pyrazl@h quazbw,,nmmawwh Imdamhldmyl tiarolyk oydzohd.anasdlidin!,

LN O T s R e T

tetramfd&bmﬁ/l tﬁébﬁll oxadiazdiyh plpendmyk; piperazgwh aasmplpétaznrtyb

2oL P ePIR NN PROMEEIG - S4By +BRefideri pyripv, pyraziny,
rmﬁdﬂﬁ’ylfm}ridazmwgtetr(aaydrawtamw rhbbphbymw diigmpphotinyit thiarmsdpholiny!
ol e o e by elp 5 RS
1,1 4aligxocy 2, 5-hadiylidiai2y bnd tHenlfkecar boxy, ( i)
het er ocycl ooxy;

Exemplary bicyclic heterocyclic groups include indolyl, dihydroidolyl, benzothiazolyl,
benzoxazinyl, benzoxazolyl, benzothienyl, benzothiazinyl, quinuclidinyl, quinolinyl,
tetrahydroquinolinyl, decahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
decahydroisoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuryl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl
(such as furo[2,3-c]pyridinyl, furo[3,2-b]-pyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl,
1,3-dioxo-1,3-dihydroisoindol-2-yl, dihydroquinazolinyl (such as 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.



(j) al koxycarbonyl, such as unsubstituted | ower
al koxycarbonyl; (k) nmercapto; (1) nitro; (m cyano;
w@ ejo4msickmnoyl or sul fonam do; (o) aryl; (p) PCI/EP2003/010977
al kanoyl oxy; (q) aroyloxy; (r) arylthio; (s)
aryloxy; (t) alkylthio; (u) fornyl; (v) carbanoyl;
(w) aralkyl; and (x) aryl suBstituted wth al kyl,
cycl oal kyl, al koxy, hydroxy, am no, acyl am no,
al kyl am no, dial kyl am no or halo. The term

The tenﬁt’l%tél%bﬁlﬂommudé’@mﬂsﬂﬁjt@d h@tbﬁfc?élwcd rodpsyrSulstitged Bdterocycllc
rough an oxygen

h
grounsaEar ObeteﬁQﬁYﬁ'lCcﬁfﬁW%SL%’e‘%'BF%Wh @ma?%gﬁg%q'ﬁ?y’ﬁ%ééw%safom the

roupa%ﬁé%tm Orthdelidhingiet eroaryl ™ refers to an aronatic
g het er ocycl e, e.qg. ,@rmnocycl ic or bicyclic aryl, such

adapy@ilyl , pyrazolyl, inidazolyl, triazolyl,

ol PiRéRbsH hyliixggol v, is‘othiazolyl, VO
239 5% x¥? ] EP2003/ 01 977 110 furyl, thienyl,

PYE) d)hab spyrazinyl, pyrimidinyl, pyridazinyl, indolyl,

bgaﬁotoglba,zglgd) benzoxazol yl, benzot hi enyl,
ol Tnyl,” isoqui nol i nyl, benzi i dazol yl, benzof uryl

ar(é) t Nﬁ@ﬂoha&l subgfitated amine, aliylasine gf dalkyeming; g | ower
al( VARPST} r al koxy or halo. The term
teroa???fsul fonyl" refers to heteroaryl-S(0O2 . The
tdg)n W@P@'kﬂaroyl " refers to heteroaryl-C(Q-. The
q(;(gqoaroyl am no" refers to heteroaryl-C(O NH-.
term eteroaral kyl" refers to a heteroaryl group
bdr)dedwetermwmxm al kyl group. The term V

t er, %égg&gﬂ such s{s %ﬁﬁ:ﬂs‘ﬁtﬁé’d RWeRERbKIhrIn(): - - The

I’kanoyl am no" refers to
he(k)ar@e@raaﬂkfyl-C(O) NH. The term"acyl" refers to
al kan . aroyl, heteroaroyl, aral kanoyl,
het'er oar @l kanoyl and t he

(m) cyano;

(n) sulfamoyl or sulfonamido;

(o) ary};

(p) alkanoyloxy;
(q) aroyloxy;

(r) aryithio;

(s) aryloxy;

(t) alkylthio;

(u) formyl;

(v) carbamoyl;

(w) aralkyl; and

(x) aryl substituted with alkyl, cycloalkyl, alkoxy, hydroxy, amino, acylamino,
alkylamino, dialkylamino or halo.

The term "heterocyclooxy” denotes a heterocyclic group bonded through an oxygen bridge.
The term "heterocycloalkyl” refers to nonaromatic heterocyclic groups as described above.

The term "heteroaryl” refers to an aromatic heterocycle, e.g., monocyclic or bicyclic aryl,
such as pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,



i ke. The term "acyl am no" refers to al kanoyl am no,
aroyl am no, heteroaroyl am no, aral kanoyl am no,
whedoaiosmunl kanoyl am no and the |ike. PharnaceupCT/aP1093/010977
acceptabl e salts of the conmpounds of the present
invention are salts fornmed with acids, nanely acid
addition salts, such as of miGweral acids, or gani c
carboxylic acids and organic sulfonic acids, e.g.,
hydrochl oric acid, methanesulfonic acid and naleic

furyl, &lﬁlbﬂ%l %p iy, gg alpylgﬁﬂfﬁaﬁ?”?yﬁ@dzirbyl Wtb@hbéthfa'iotw Uéhzoxazolyl

e invention include salts fo
benzmmenyb@ymhnwhamwno@axh Revizimidazald, %ewrﬁ@grfw"ﬁe &ﬁaona"y

subs%réﬂ@%lﬁeq P ﬂﬁ‘l%wénaélk Swy St-Hlo.  sodium i thium

and nmag eS| um as well as ammoni um
salts, e.g. anmmoni um tri met %(I anmoni um

The t@rmt"hgﬂemﬁmwlf@nvl rafersite SeteyerndxS(@ihy | ) -

met hyl anmoni um salts and salts with am no acids

e B et uTEta} B BRBNEERION, |75\ Ges ¢ hi azol o

derivatives of formula (1), pharnmaceuti cal
The eonpbsteroaomdaroiont wfﬂsm@heﬂ@mﬁwhﬁiﬂmtﬂs for preparing
sai d conpounds, and nethods of treating glucokinase

The {Zﬁg"'ﬂétﬁpcta?ﬁ i é}g ?% %ftﬁlefvég&rgl'r%&ﬁ@%@éd%m@gh an alkyl group.

rapeutically e unt of a conpound of “the
present invention or phar maceuti cal comnposition

The tewa beteroavmmﬂ/refstﬁs@mﬁm?m%@m0977 -11 I'n one

enbodi nent, the conpounds of fornmula (I) have the

The fe mr”%@roa?élkar@y\an@\@” rBeré g Hteroaraliyi-g(O)NM/. H R2 RS R4

rein R are |ndependently hydrogen or
en; R4 is 4a| aI Kk
The g AEH s 19 S 2redh KEtGToREYA ARG, DRIRESATRlsanoyl and the
like. hydrogen, hal ogen, cyano R7, -C(OR7 or -S(O 2R7
wherein R7 is -(CRBRO)mWR 0 in which R8 and RO are

The {??rﬂe p&ﬁ‘&%&g ?’qf(ﬁ}éd ; O@kﬂnoy ertmgngmgroylamu}/o hete\r/garoylamp nd.

aralkanoylamino, heteroaralkanoylamino and the like.

Pharmaceutically acceptable salts of the compounds of the present invention are salts
formed with acids, namely acid addition salts, such as of mineral acids, organic carboxylic
acids and organic sulfonic acids, e.g., hydrochloric acid, methanesulfonic acid and maleic

acid.

Similarly, pharmaceutically acceptable salts of the compounds of the invention include salts
formed with bases, namely cationic salts, such as alkali and alkaline earth metal salts, e.g.,
sodium, lithium, potassium, calcium and magnesium, as well as ammonium salts, e.g.,
ammonium, trimethylammonium, diethylammonium and tris(hydroxymethyl)-
methylammonium salts and salts with amino acids provided an acidic group constitutes part

of the structure.

The present invention provides thiazole derivatives of formula (1), pharmaceutical
compositions containing them, methods for preparing said compounds, and methods of
treating glucokinase mediated conditions by administration of a therapeutically effective
amount of a compound of the present invention or a pharmaceutical composition thereof.



R' is hydrogen or lower alkyl; R o is hydrogen, alkyl,
cycl oal kyl, aryl or heterocyclyl; or RIO and R11,
weowiosisds are al kyl ene which together w th tPeI/EP2003/010977
nitrogen atomto which they are attached forma 5- to
7-menbered ring; mis zero or an integer from1l to 5;
nis zero or an integer of -#lor 2; or an opti cal
i soner thereof; or a pharmaceutically acceptable salt
thereof. Preferred are the conpounds of fornmula (Ila),
In ond'BRILBEIERE thée coMGodBIE Ydrmuld(1) Baveethe Joraiulan opt i cal
| somer thereof; or a phar rraceutl cally ceptabl e salt
thereof. O her preferre ounds arg'it he conmpounds
of fornula(la) vvhereln entyl; nis

ydr od€H,) -S( O 2Ry
T CRBR9) m rn/é% and RS Are
dr ogen |ovdér al k¥ : WO 2004/ 050645

! |sabond 0, Sor -NRL1 in
which R, is hydr ogen or | ower al kyI preferably
whereidr ogen,  nost pr eferably Wis a bond; R10 is

azpc@él or heterocyclyl or

RR_Xl'S& ﬁggnﬁﬁé @ @dég(%er a |'ene which toget her

R stcmblkgl k. Wyel@smylair@p,maemwbalkﬁey are attached
orm a 7-menbered ring; mis zero or an inte

er ]
R andrRi ata)meepemdeaﬂv kysirogen, halogaprcyaRer R fC(QR 8 ‘S(%)2R7 wherein
P ge(ggy_ ROGGE, abl e salt thereof. In another,
?3' ﬁ{q e':y’%on'pounds of fornmula (1) have the
f or nR amRBg ane indemendently hydrogen or lower alkyl;
W is a bond, O, S or -NRy; in which
Ry, is hydrogen or lower alkyl;

wher ei n R7
independen

R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ry and Ryy, combined,
are alkylene which together with the nitrogen atom to which they are attached
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

n is zero or an integer of 1 or 2;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Preferred are the compounds of formula (la), wherein
R, is cyclopentyl;
n is zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof. -

Other preferred compounds are the compounds of formula (la), wherein
R, is cyclopentyl;
nis zero,
Rs is hydrogen or halogen;

Rsis -S(0).R; wherein
R,is '(CRgRQ)m-W“R10 in which
Rs and R, are independently hydrogen or lower alkyl;



clilllitirHx 600 Ib 5 R4 wherein R3 is hydrogen,

hal ogen, al kyl, cycloal kyl, aryl, al koxy, cycl oal koxy,
wa@eytosos45 al kyl t hi o, cycl oal kyl thi o, arylthi oPCEHER1003/010977

sul fonyl, al kyl am no, cycl oal kyl am no, aryl am no,

acyl am no, sul fonam do or al koxycar bonyl; R4 is

C2- 4al kyl, C3_7cycl oal kyl or1Zs 7heterocyc| oal kyl; R5

and R6 are independently hydrogen, hal ogen, cyano, R,

-C(OR7 or -S(0)2R7 wherein R7 is -(CRBRO)m WR10 in

whi CM@aﬁBﬁ’dF@%ﬁ-mmn#ﬂnﬁmﬁently, hydrogen or | ower

al kyl; Wis a Sor -NR11 in which R11 is
hydr ogeﬂ11d$ hydragen el ‘R‘Q’P" a‘M‘(P’?@r‘?W)ﬂFw@Qenral kyl,

cycl oal Lt Wg%t&grgpycl yl; or R10 and 1311
conbi neﬁ%gt%rr@t;ey tfg | ene which together with t

ni tr dyeis Wﬂmﬂenoa“m; evsloaes asyl Or Beteseaystyl; OF&W?'H’ Bu1, ggmbined,
7 rre ”bcérpedanﬁ)lé}% wiith ﬁ)r?éﬁfe? with 1R& nitidhed aforh rtcSJWhicht’dﬁ\ey'f'cxre attached
trogen; IS zero or an integer of 1 or
; or aformm 5-dal7- mgmhewedtrm eof; or a pharmaceutically

ggf%&%@g%@@é&&j@me ef?gfj” gr5ce)6fﬁe compounds of

or arl &ptiEel iBorhbPtheratifesr @l pharmdceicalycacpptabie salttheseoLer o;
or an optical isonmer thereof; or a pharmaceutically
acceptabl e salt thereof. O:her preferred conpounds
are the corrpounds of formula (Ib), wherein R4 is

In aﬂﬁéfr%?rg% nt Nhb %oﬁ'ﬁbﬁnds%f fbﬁmh%( @I PGS tHY fopliagen

ydro en;, RS 1s -S R7 wherein R7 is
(CR8R9)mWRlo in V\,hl ch R8 and R9 are indep ﬁelently
hydrogen or |ower alkyl; Wis a bond =S/or -NRl1
i n which
Y4 (1b)

PO A Y

R, is hydrogen, halogen, alkyl, cycloalkyl, aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio,

wherein

cycloalkylthio, arylthio, acyl, sulfonyl, alkylamino, cycloalkylamino, arylamino,
acylamino, sulfonamido or alkoxycarbonyl; '
R, is Coualkyl, Cascycloalkyl or Csheterocycloalkyl;
Rs and Rg are independently hydrogen, halogen, cyano, Ry, -C(O)R; or -S(O)R; wherein
Ry is -(CRgRg)m-W-R1o in which
Rs and R, are, independently, hydrogen or lower alkyl;
W is a bond, O, S or -NRy, in which Ry, is hydrogen or lower alkyl;
R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Rio and Ry, combined,
are alkylene which together with the nitrogen atom to which they are attached
form a 5- to 7-membered ring;

m is zero or an integer from 1 10 5;
Y is CH or nitrogen;
n is zero or an integer of 1 or 2;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



R' is hydrogen or lower alkyl, nost preferably Wis a

bond; RIO is hydrogen, alkyl, cycloal kyl, aryl or
whedoeoseyx| yl ; or Rlo and R11, conbined, are BCREPBNF010977

whi ch together with the nitrogen atomto which they

are attached forma 5- to 7-nenbered ring; mis zero

or an integer froml to 5; -d8 -an optical isoner

thereof; or a pharmaceutically acceptable salt

thereof. Yet in another enbodi nent, the conpounds of

prefefreamme(do}ndm&s bierrh@la ), awhdrginO S R6 (CH2)n | \
N (' R5 R wherein R3 is hydrogen, hal ogen,

Raislcyblppe:}tyll; oaI kyl, aryl, al koxy, cycl oal koxy, aryl oxy,
al kylthio, cycl oaI kyl t hi o, arylthio, acyl, sulfonyl,
nig38i®:ani no, cycl oal kyl ani no, aryl ani no, ~acyl ani no,

or an SiGaROAIA Tufef o BgrSNtcaly SGbciie S ERect, o 1y
or C5_7heterocycloalkyl; R5 and R6 are mdependently
= 2R
O RO orfp R BB B Dol TR B N
ijgq,zgg t1y, hydrogen or lower alkyl; Wis a bond,
, or R11 in which R' is hydr ogen or | ower al kyI;

n K Zero;s hydrogen al kyl, cycloal kyl, aryl or
het er ocycl yl ; or Q conblned are al kyl ene

Rousi yAradsg & hialoogn Pre ?’ﬁgg'my%]ﬁg&@n atom to which they

Rafs ﬂbﬁfq\ﬁ%rel;‘orma 5- to 7-nmenbered ring; mis zero
or a eger fromlto 5 nis zero or an integer of

1 Raris ACRaRe)atW e ircwhich somer t hereof; or a
phar gagei R Gl IndefSeR R FoGEH br IbREF SR
W is a bond, O, S or -NRy4 in which
Ry, is hydrogen or lower alkyl,
most preferably W is a bond,;
Rio is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Rye and Ryy, combined,
are alkylene which together with the nitrogen atom to which they are attached
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Yet in another embodiment, the compounds of formula (I) have the formula

R, (CHz)j)J\ /4@

R

(ic)

wherein
R is hydrogen, halogen, alkyl, cycloalkyl, aryl, alkoxy, cycloalkoxy, aryloxy, alkyithio,
cycloalkylthio, arylthio, acyl, sulfonyl, alkylamino, cycloalkylamino, arylamino,
acylamino, sulfonamido or alkoxycarbony};



Preferred are the conmpounds of formula (Ic), wherein
R4 is cyclopentyl; n is zero; or an optical isoner
wao b@nedfess or a pharnmaceutically accept abl e sal PCT/EP2003/010977

thereof. Oher preferred conpounds are the conpounds

of formula (lc), wherein R4 is cyclopentyl; nis

zero; R6 is hydrogen or hal‘ééen pref erably hydrogen;

R5 is -S(O) 2R7 wherein R7 is -(CR6RO) m WR1o i n which

R8 and R9 are independently hydrogen or |ower alkyl;

RWéiC§4é‘ka})OO?7cy&oalﬁyl@i Cs MWRtdrobyclodtkgh R11 is hydrogen or
ower aky , host preferably Wis a bond; R10 is i
Réwritt Bgers, indépendentiyyhydugery halogeny cyeno.iix e? (695 Py1S(QazR7 wherein

Rip.a » v Q4TI are al kyl ene whi ch toget her
w%ﬁsgﬁﬁéf?@%fngﬂgﬁto whi ch they are attached

f or nRaand Ry aref indeptretently,rhydigem ardowernrakydir an i nt eger

froml to 5; a ti, .psoner thereof; or a

phar '8@???’@&%?Ozélggﬁtugg{hédhsalt t hereof.. WD

2004/ 0506 EhyasehRe (OB @llgR 77 -15 Ot her preferred - ‘
conmpgqund re th re d . | :

e aidiods PulSen BivE oTolFRled o Y EATUEHS R ot hd Fl, Bbmbined,
al koxy .are ¥tkyleha whithttbgethembitrdihemitrogentssomdombicihdbey fire attached
f or mul I ve the fo a RB OS-~- R6:), (CH2)n

N N (I 3?&“%5]%’41;'\?}?@?%&'%6% i s hydrogen, hal ogen,

al kym,is egl eradnkiglegerfrarh 1 talSkoxy, cycl oal koxy, aryl oxy, -

al kyl thio, cycloalkylthio, arylthio, acyl, sulfonyl,
n isl 2ey0 arbndtegsf Of d&F Ryl ani no, aryl ami no,

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Preferred are the compounds of formula (Ic), wherein
R. is cyclopentyl;
n is zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Other preferred compounds are the compounds of formula (Ic), wherein -
R, is cyclopentyl;
n is zero;
Rs is hydrogen or halogen preferably hydrogen;
Rsis -S(O)R7 wherein
Ry is -(CRgRg)m-W-R1o in which
Rs and Ry are independently hydrogen or lower aikyl,
W is a bond, O, S or -NR; in which
Ry, is hydrogen or lower alkyl,
most preferably W is a bond;
Ry is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ry and R4, combined,
are alkylene which together with the nitrogen atom to which they are attached-
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



acyl am no, sul fonam do or al koxycarbonyl; R4 is
C2. 4al kyl, C3_7cycl oal kyl or C5_7heterocycl oal kyl; R5
w@re4BH6aF € | ndependent |y hydrogen, hal ogen, CREHIBP20RY010977
-C(OR7, or -S(O2R7 wherein R7 is -(CRBRO)m WRI10 in
whi ch R8 and R9 are, independently, hydrogen or | ower
alkyl; Wis a bond, 0, S or'fSNR11 in which R11 is
hydrogen or |ower al kyl; R10 is hydrogen, alkyl,
cycl oal kyl, aryl or heterocyclyl; or RL0O and R11,
OtheP r%%om;ﬁbﬁd@ér@{h@ E%fé‘ﬁ?é@ BoﬂhBQ@H&Qﬂ f¥fmiula (Ibﬁas described
nrtrogen atomto they are attached forma 5- to
.above,- WJE&fbléerdShYdiggenﬁﬁ%k%ro or an integer from1 to 5;
nis zero or an integer of 1 or 2; provided that: (1)
R5 and R6 are not hal ogen when n is zero; or (2) R5is
not -S(O 2R7, wherein R7 is -(CRBRO) MM Ri o in which m
Yet it anatBéiembidiraent, inercdmmodndy 6f fosm(lh (B diaky thedoemula i s
zero; or an optical isoner thereof; or a
.pharmaceutically acceptable salt thereqof.
are the conpounds of formuil %(I d) g
cyclopentyl; n is zero; or gpn op |c- gner t hereof;
| | Ltk eof . WD
ﬁ-16|‘{1her prefer“déd
e conpountdls of formula (1d), wherein
p ' Rs is hydrogen or
h hal ogen m)st preferably hydrogen; R5 is -S(O 2R7
Wer?\ﬂereln R7 is -(CR8R9),,, WRILO in which R8 and R9 are

@g}bﬁéﬁnhéwgm Ecl@élk}llloéﬁ@r afdoly,| cycloMikbRy, @r;h@@d alkylthlo,

dro
nﬁyploglkglﬂ'gqa eggylghlq,:\ppgl W'@GM’@ alkylamlno gcycloalkylammo arylan\'/uno
* acylamino, sulfonamido or alkoxycarbonyt,

R, is Caqalkyl, Csscycloalkyl or C5.7heterdcycloalkyl;

Rs and R are independently hydrogen, halogen, cyano, Ry, -C(O)Ry, or -S(0).R; wherein

R; is <(CRgRg)m-W-R10 in which
Rs and Ry are, independently, hydrogen or lower alkyl;
Wisabond, O, S of -NRjy4 in which
Rs1 is hydrogen or lower alkyl;

R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ry and R4y, combined,
are alkylene which together with the nitrogen atom to which they are attached

form a 5- to 7-membered ring;
m is zero or an integer from 1 to 5;
n is zero or an integer of 1 or 2;
provided that: (1) Rs and Rs are not halogen when n is zero; or (2) Rs is not -S(O)zR;,

wherein Ry is -(CRgRa)n-W-Ryo in which m is zero, W is a bond and Ry is Cysalkyl when n is

zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Preferred are the compounds of formula (Id), wherein
R, is cyclopentyl;
n is zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



R10 i s hydrogen, al kyl, cycloal kyl, aryl or

heterocyclyl; or Rio and Rl11l, conbined, are alkylene
wohkioglosteatyet her with the nitrogen atomto whi chCT/BR3003/010977

are attached forma 5- to 7-nenbered ring; mis zero

or an integer from1l to 5; or an optical isoner

thereof; or a pharmaceutical6y acceptable salt

thereof. Yet in another enbodi ment, the conpounds of

formula (1) have the formula R1 OS R13 (CH2n R H

°e wHe§giRendent | y
Otheﬁ@lgfe(;fgeg%coo ﬁ?%?ﬁnéﬁ&hafg'%&&zg"@?@ ?33 _7cycl oal kyl

Refs dyalopbetyler ocycl oal kyi; R12 and R13 are independently
hydrogen, hal ogen, cyano, Rl4, -C(ORl4, or -3(0O 2Rl4
nvmeqzre:n R14 is -(CR8R9)mWR15 in which R8 and RO are,

endent | dro en. or r alkyl; Wis a bond,
d{)qgen,\%ﬁlolgﬁx Rreﬁﬁrfbly%mﬁgﬂﬂeggen or |ower alkyl:
(QT’ 5«&}%451 PCT/ EP2003/ 010977 -17 R15 is

aryl or heterocyclyl; or R15 and R1,,
cdﬁsbsn(éiﬁaﬂa)rné/\/ﬂmy'“@lm@h whi ch together with the

n' tr gg‘aﬂdﬁ ap ﬁ«ee;yéﬂdent 2’ hfafogé@oﬂb&vepaﬁﬂ forma 5- to

éred” an integer from1 to 5;
n |sWa©bmd QaSWt-b'Eermmhlqh or 2; provided that: (1)

R12 an &, drogen hal ogen, cyano or
comnbi ngFt‘ ﬁ‘%%gréo ‘R12 is not - S(O) 2R14

wher ei nnsat4arefgrab(y0N9s29)hﬂn¢J R15 in which mis zero and

aher Brils B8R A diBioARID and 8f néRerol gl Ry @ Kicbmbined,

hydr ogeare aﬂwlesleWmmowm@’ with hecnitipgsn afomstodieh) they pre attached
R12 i S {3 a%lq’o?\mﬁﬁl%rﬂd'ﬁéé is -(CR8R9) ., WR15 in :
an

whi ch mls zero When n is zero; or (5) R12
i s notisRer or an integer from 1 to 5; :

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

Yet in another embodiment, the compounds of formula ( I) have the formula

. j)L P Ul

H12

wherein
R, and R; are independently hydrogen or halogen;
R, is C..aalkyl, Cscycloalkyl or Cs.zheterocycloalkyl;
R,, and Ry; are independently hydrogen, halogen, cyano, Rys, -C(O)Ry4, or -S(0)-R14
wherein :
R4 is -(CRgRg)m-W-Rys in which
Rs and Ry are, independently, hydrogen or lower alkyl;
W is a bond, O, S or -NR;; in which
R, is hydrogen or lower alkyl;



wherein R14 is -(CRBRO)  mWR15 in which mis zero and
Wis a bond when n is zero; or an optical isoner
wo b@nesfess or a pharmaceutically accept abl e sal PCT/EP2003/010977

thereof. Preferred are the conpounds of formula (le),
wherein R4 is cyclopentyl; n_ is.zero; or an optical

i soner thereof; or a phar rracéﬁtl cally acceptable salt
thereof. Ot her preferred conpounds are the conpounds

of formula (le), wherein R4 is cyclopentyl; nis

zer o;R,R@ d §|oan<¢r AYES Ketelvayaigeor Ri;@hd I cpnibjrdidp genalkylene

R5 -S 2R7" wh Ri
R8 and m&wémeﬂnﬁa%@ﬁa%mfm,genya&rag%w%"ﬁw e allpkipd form a 510

Wis a pofnbdled i@’ - NR11 in which Al, is hydrogen or

| ower al kyl, nost preferably Wis a bond R10 is
hydrd@éﬁ?ef@f)kwmt%%l"@m k@S aryl or heterocyclyl or

ﬁ aRidte sed, are al kyl ene which toget her
WI t

e n|t m?en atomto which they are attached
provided fthad 61) Riparrd Rerkedh aee pothydragenshalegey, syangon Gombipgtions

therJo{[l o(ﬂ}nﬂai li@not - zﬁﬂ v?rigréiﬁqﬂm rsS-Q@“RER ?H{lW—ﬂ?J in viHichPm is zero and W is

%eut'i cal ccegt abl e er eo
a boa@wnposo@zgoﬁ@r Qg WheI@" ﬂe‘scﬁ?\%&ﬁ&hd‘ﬁ’ Bfs in which Re
and h Er OHI i€ ¢ RAHRAN Y aBontitheRad! 9 z8ro? {4)tHS is not R14, wherein Ry,
may pOSSess 0one Of nore asymet

is (@aaaﬁsbrw Rrgm@wh@bmm 51 260 @and 3V ds Q@ITheBidis 287 OF K@eﬂhz is not Ry,

wheljeﬁxoﬁe CRy/%5) -W-Ws""iptv%ﬁ&?ﬁﬁs 2BRFhPANE bohd iR 18 zero;
xtur% lf'hereo are enconpassed by the instant

or ant dsmtbat isomer Rerdotror adprarmathdicathngaereptblessalittherepf.esent
i nventi on wherein the subst ituent at the carbon atom

to th de group attains the
Prefgr%cg i é%?%??%%ﬁwoﬁﬁngtan E@Q?éﬂ nula (1) may be
li& Pedi coupling am nes of the formula H2N-Q
F?dlll)e%(g% g)({l d addition salts thereof, wherein Q

miepreasents Q as defined herein above or Q is a

group convertible to Q wth a conp EP L Iorrrula
or an optical isomer thereof; or a pharmaceutically accepta e salt thereo

Other preferred compounds are the compounds of formula (le), wherein
‘R4 is cyclopentyl;
nis zero;
Rg is hydrogen or halogen preferably hydrogen;
Rsis -S(0O).R; wherein
R; is ~(CRgRg)m-W-Ryo in which

Rs and R, are independently hydrogen or lower alkyl;

W is a bond, O, S or -NRy, in which
Ri; is hydrogen or lower alkyl,
most preferably W is a bond;

R1o is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ryo and R4, combined,
are alkylene which together with the nitrogen atom to which they are attached
form a 5- to 7-membered ring;

m is zero or an integer from 1 10 5;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



R -Lg, (Ill) wherein R represents R as defined herein

above, or R is a group convertible to R and Lg, 1is
w@2doeasiomy group, e.g., chloride, in the presenCBEEPR{00H010977

base such as triethylan ne (TEA),

di i sopropyl et hyl am ne (DI EA) N- et hyl nor phol i ne (NVM

or pyridine, and an organic 85'0I vent, such as

di chl oronmet hane (DCM, N, N-di rrethylforrrarri de (DWVF),

acetonotrile or tetrahydrofuran (THF). The reaction

The dGMpdRRdS BNAEGHRALGH daperdiify &ﬂfhetr%'fme lof they §Ubst|tuents may possess
eperab at a tenperature, rang from abouyt

one cunmre asyumehis aRBieTs! The FaRHItnY dast aﬁaﬁl?&rﬁaﬂ?ﬁi ésos?efs i.e.,

enanti g?é' and ééow\etﬁ& %o%ér@edndcrﬁfmﬁéﬁh&éo‘f aﬁ%%nb@@b@sé@ﬁ by the instant
y hray prepared usi ngarret ods descri bed he

inveritiont Resf@xethpiedhe compaueRs ofahe peasentinwniion whereig éh%ﬂJbs"'tue"t at
the c:iff % aﬁfél:éntlﬁgﬂ‘{@aﬂnfbetJiesuﬁ{)ﬁamv&@ grétpadtidin®S tha R-configuration.
ustrate chenme 1, fonyl chlorides of fornula
(Illa) wherein R4, R5, R6 and n have rreanl n?qs5 ?ffﬂ
Complasfrida el famitai () ey be rensiied BYICOURIAG MRSl dhe fasmula o
(Ifa), wherein RL and R2 are as defined herein, in
the presence of base e‘*;@'_‘opyrl die, to afford
sul fonam des of fornula . Sul fon des, of fornmula .
or acid aridipmypalth B1oTeRt, WhErRing GPIdseRsA 88 CONRLASTED APy 1o 2
b eaﬁ&awna%mle{ LDA) or lithium
groutgw'z\}eﬂ@n%{tdh%mm@)g% de (LHVDS), preferably LDA
foll owed by an al kyl atlﬁg_aL@ent (Iﬁ formula (V),
wherein R4 has a neaning as defli ned herein, and L92

wherbRfH’ ‘?ép?r@ééwtéRl ééad’éfﬁ*ﬁd%%i@ ab&ws; Br RSis @droup denvéaﬁmmaia and Lg;
or iodide, to afford conl}éounds of fornu

s 2 Ioaviyg APV -+ BRIOTILS I STBBSRF e ARRSEUEh Ao Yickiprhhe (TEA),

diiso E/g@ihylaﬁ%é/ @EA), W%btﬁﬂmE%oh%M%ﬂ?ymimy and bh dn‘gamc
hyl

e 1P b oot o

tetraﬁyb%fﬁpin (T 2@9&4’&59@145:1 EInalerad @l a9 dmbient Qem&rla’@w@

prefe‘rablyqa’r& tenpggar@p’rq @}'\gmgd)*om Rbg&tgft é' 9 @Mpégpé}nﬂ%§§z formula (11)

and compounds of formula (lll) are either commercially available or they may be prepared

using methods described herein in the Examples, or modifications thereof, or using methods

well-known in the art.

For example, as illustrated in Scheme 1, sulfonyl chlorides of formula (Ia), wherein Ry, Rs,
Rs and n have meanings as defined herein may be coupled with amines of formula (lla),
wherein R, and R, are as defined herein, in the presence of base e.g., pyridine, to afford
sulfonamides of formula (IV). Sulfonamides of formula (IV) may then be treated with a base,
such as sodium hydride, lithium diisopropylamide (LDA) or lithium bis(trimethylsilyl)amide
(LHMDS), preferably LDA, followed by an alkylating agent of formula (V), wherein R4 has a
meaning as defined herein, and Lg, represents a leaving group, such as chloride, bromide or
iodide, to afford compounds of formula (la). The alkylation step is preferably conducted in a
polar organic solvent, such as THF, DMF, N-methylpyrrolidone (NMP) or 1,3-dimethyi-
3,4,5,6-tetrahydro-2( 7H)-pyrimidinone (DMPU) or in a mixture of solvents thereof.



s\ z~\VRI HNz 2. RACHZLgz (V) | /| R (IV) R
O- 00 ,SR6 (CHz)" SNam,( R(la) H\W~"Nz RS R4
w®Rovklosoeky, as illustrated in Scheme 2, acid cPCDEPZEF010977
of formula (I1l11b), wherein R4i R5, R6 and n have
nmeani ngs as defined herein, nmay be coupled with am nes
of formula (l1la), wherein R1 "and Rz are as defined
herein, in the presence of base, e.g., pyridine, to
afford am des of fornmula (le). Acid chlorides of
schetheqmul a (I1ib) may be prepared as illustrated in

chene 2, or, using nethods well-known in the art.

For exanpl e, est@rs of fornula (VI) whergin R16 is

| oner al k r ef ébl y net hyI or may be "
ot edad Y"lf )p\ba/se >auch hy i de, LR
preferably LDA, fol by yl ati ng agent

- la (V), wherein R4 has a neani ngRas defi ned
herern, and L92 represents a | eaving group, such as
chl ori de, (IBapni de or iodide, to aff{ka)d conpounds of
formula (VI1). The alkylation step is preferably
conducted in a polar organic sghvent, such as THF,
DMF, NWP or DWPU, @r ip a ure of solvents

her eof . Corzaqénds DE/F or la\(M 1) may % bese be

of
odi um |ithiumor Potassi

)

amagueous base
um hy @ BxideHzanid. oY)
or gaq sol vent such as THE or | ower al cohol,
ably net thB or ethanol. The resulting
carboxyllc acid may then be treated with a
chlorinating agent such as thionyl chi er de or oxalyl

chloride to afford acid chlori de% of /ftbrmula (111b).
WO 2004/ 050645 PCT/ EP2003 Schenre 2 O R "
1. base Rq ﬁ@//zwm\/gﬁ&gz (1a)

Similarly, as illustrated in Scheme 2, acid chlorides of formula (Ilib), wherein Ry, Rs, Rs and n
have meanings as defined herein, may be coupled with amines of formula (lla), wherein R;
and R, are as defined herein, in the presence of base, e.g., pyridine, to afford amides of
formula (le). Acid chlorides of formula (lllb) may be prepared as illustrated in Scheme 2, or
using methods well-known in the art. For example, esters of formula (V1), wherein Ry is
lower alkyl, preferably methyl or ethyl, may be treated with a base, such as sodium hydride,
LDA or LHMDS, preferably LDA, foliowed by an alkylating agent of formula (V), wherein R,
has a meaning as defined herein, and Lg, represents a leaving group, such as chloride,
bromide or iodide, to afford compounds of formula (VII). The alkylation step is preferably -
conducted in a polar organic solvent, such as THF, DMF, NMP or DMPU, or in a mixture of
solvents thereof. Compounds of formula (VIl) 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. The resulting carboxylic acids
may then be treated with a chlorinating agent such as thionyl chloride or oxalyl chloride to

afford acid chlorides of formula (llib).



R5 NOO R6 (CH2)~ OR 1. hydrolysis 16 2. chlorinating
agent 5 R4 (VIl) OSR R6 (CH2). A H2N(Ila) NR
WQ@ 20080506 R4 coupling (lI1lb) RL p S 1 ;\ H BM/EP2003/010977
1 (CH2),, " R (le) R4 In addition to acid
chlorides, other activated derivatives of carboxylic
aci ds may be used, e.g., ac?® bronides and fluori des,
m xed anhydrides, |ower alkyl esters, and activated
esters thereof, and adducts forned with coupling
Schén‘ﬂ@gts such as 1-ethyl -3-(di net hyl am nopropyl ) -
odi i m de hydrochl ori de (EDCI)
O (7-azabenzotriazol -1-yb)- N, N, N; N=t et r anet hyl ur oni um

hexaf | uor ophosphat e (HAT O (1, 2-di hydr o- 2- oxo- |
- pyriRgyd ) N, NOH. t hyl ur bni umbase
tetrafl uf off at e and heI . M xedt—anhydrides—ar®

pr ef erab h frompivalic acid, o2 Rjo@k—dgky(V)
' carboni c acids, such as ethyl or

[ sobufyl anal ogs. (egt ivated esters include, for
exanpl e, succinimd pht hal i m do or 4-nitrophenyl
esters. Carboxylic acids @my be converted to their
acti vat ed derivatéves usijng net hods degdrolydied herein,

or NotN usi ng—mrethods—weH—=kmown

in the ar 2004/ 05 645 P EP20CB Aty ageptl
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In addition to acid chlorides, other activated derivatives of carboxylic acids may be used,
e.g., acid bromides and fluorides, mixed anhydrides, lower alkyl esters, and activated esters
thereof, and adducts formed with coupling agents, such as 1-ethyl-3-(dimethylaminopropyl)-
carbodiimide hydrochloride (EDCI), O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium
hexafluorophosphate (HATU), O-(1,2-dihydro-2-oxo-1 -pyridyh)-N, N, N’ N-tetramethyluronium
tetrafluoroborate and the like. Mixed anhydrides are preferably such from pivalic acid, or
lower alkyl hemiesters of carbonic acids, such as ethyl or isobutyl analogs. Activated esters
include, for example, succinimido, phthalimido or 4-nitrophenyl esters. Carboxylic acids may
be converted to their activated derivatives using methods described herein, or modifications

thereof, or using methods well-known in the art.



The processes descri bed herein above may be conduct ed
under inert atnosphere, preferably under nitrogen
w@rimsplees e. | n starting compounds and i nt er "ERCHERR03/010977

whi ch are converted to the conpounds of the invention
in a manner described herein, functional groups
present, such as am no, thl-gil , carboxyl and hydroxy
groups, are optionally protected by conventi onal
protecting groups that are conmon in preparative

The pRic@asdscdesbaedhargin dBood ewdydmt @omdoctediunidet inedatribospHere,

and hydr axyl rou are those that can be converted
preferghly MUt MHOYRMAMASERY

®into free anino thiol, car boxyl
and hydroxyl groups w thout the nol ecul ar franmework
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led in the art a
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and hyaThced SERHES WU e B e R e bep ARy S froglhS undesired
side ré4BtiofAs Hidgplags.c. ), the structure and stability of the -
nol ecul e of which the substituent is a part and the

reaction.cqonditions.. Wl | -kno ot ectd ng. ar
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(1999). T ve-nmentioned reacti o ar r] ‘
aroun B B AP RGeS PET AP ST RBAL 01 hané Bl Arfsdbify of the
moleciis6M@afci9fhetBubetnent i9a @heramilthe reactibn asnditiensi nert t o

the reagents and are solvents thereof, of catalysts,
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Wileyl%rngfsﬁrk?mcgqﬂwglggg), catal ysts and reaction conditions
are set forth in the appended illustrative Exanpl es.

The invention further includes any varij.ant_ aqf .

The abpu TR Baetie 7h caffet ot iontiad R tRlta meifin n we
prescAbé o sladnge af diuent, prefgmblh eneiods ae inartth the reagents agd are
mat er | ng the remal ni ng st. are carrled. out r.
solvefi P of FalriS, ¢TGN HEY B Faif Sthey 805y Prieap eV o iner

atmodphéfds, ablewr teﬁ@bi'atmee,abdiﬁtbmgegatme rsRm% mhélev?tedt temperatures,

reaction conponents are, used in the .form.of their. <
prefeisfias g pegERaing ot PuE SpvEBinSS B Rmbaaisis or super-
atmodPhEHEPrYeaI) IR preferred solvents, catalysts and reaction conditions are set-
forth in the appended illustrative Examples.

The invention further includes any variant of the present processes, in which an intermediate
product obtainable at any stage thereof is used as starting material and the remaining steps
are carried out, or in which the starting materials are formed in situ under the reaction
conditions, or in which the reaction components are used in the form of their salts or optically

pure antipodes.
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al so be converted into each other according to
woreiohosis4peneral | y known per se. The inventi onPGEI/BP2003/010977

rel ates to any novel starting materials, internediates

and processes for their gfacture Dependi ng on the

choice of starting naterlarg and net hods, the new

conmpounds may be in the formof one of t he possi bl e

i sonmers or mxtures thereof, for exanple, as
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puméwgﬁhast,hmmhe optically active acidic or basic
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comd@i:ﬁdé Ugthdqums?ezn}] lﬂggﬁﬂ?hﬂbdbélr op]mp@mmgle@fe ghby frﬁgﬁqgﬁ;\q
cryst@lma(yog éq?fa §V\'F tjormed vwg}érp%ﬁﬁ%l A acftﬂ[a %gt&g gﬁ%gﬁ@n %Usld’e gﬁﬂ oyl
tartaridi&did, &Mde@yoll It&‘rtatrh@nchbk@l@'tmwﬂtwwl tgstau(s aciflj mandeligiagisl, malic acid or
an | i
cam;glgr'-gg sn]f?rlycé a§§ %F ﬁﬁ'ﬂ %%u&s cgrl\ KRb! b'éq'egé\Véd1bn£§rﬁ il

magnesi um sal
chrorhalogfaphy| déng hipfnpresdiae dgyid eh@matqagraplm ﬁjﬂl@h Uﬁé’lgsqiﬁ]l@l adsorbent.
di et hyl am ne salts, tris(hydroxynethyl)nethyl am ne

Final alﬁér?lh n@/ zlﬂﬂ%g&n&#@w&? ieﬁﬁért in.the free form, as a salt thereof if

ts wth am no acids
salt foiriag gr@ipsiane prdsgst wrea%mddmge:lerwtyes thareef. may be
fornmed using conventional nethods, advantageously in

Comtg?J s c§§t§e \%g \Fg‘t m@Pnt%'hh@{ éﬁl:orﬁém %E&?;@ﬁhﬁs fal ‘b@%nverted into salts

rom-t tions of the
with pledriraiceutidally aedeptablmbadns. usbisplts nclige@lkali metal salts, like sodium,

lithium and potassium salts; alkaline earth metal salts, like calcium and magnesium salts;
ammonium salts with organic bases, e.g.; trimethylamine salts, diethylamine salts,
tris(hydroxymethyl)methylamine salts, dicyclohexylamine salts and N-methyi-D-glucamine
salts; salts with amino acids like arginine, lysine and the like. Salts may be formed using
conventional methods, advantageously in the presence of an ethereal or alcoholic solvent,
such as a lower alkanol. From the solutions of the latter, the saits may be precipitated with
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diethyl ether. Resulting salts nay be converted into
w0 b@4/0sses conpounds by treatnent with aci ds. HCEER2003/010977

other salts can also be used for purification of the
conmpounds obt ai ned. Cbnpounds of the invention having
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pharmaceutically acceptable salts. These are forned,
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rochl ori c "aci d, mal e aC|d and net hanesu

hydrogigeatboniio asidy s Q'V%&"Pv'égﬂfofmaé'ﬁ ABHPBLFHHICHC ﬁ!é‘q’ ds amino
ac:|ds' 8\!;3 'Hsb%c JF Glutknic waibll UﬁﬁltWBrgﬁﬁic%uﬁ@fﬂv avids Ssucwmsc(m C4)

oW ng adm ni strat | on rel ease t are
alkylsuﬁomp@@ldm @9s rathaneswianig agid: Ofaﬁx}%qu?!’@ 'a&ang%es‘é“s"bs"wted
or suﬁstﬁ’uted ‘?fop Ez%iﬁblg by RalREbNy Mefitidtaré eatdrinby withIhggdiochloric acid,
hrough enzyne, action is converted to the

malelﬁ@é’rﬂ"%ﬁﬁb‘éﬂ?ﬁ!"foﬁﬁéﬁ'ﬂ} ary prodrug derivatives are,
e.g., esters of free carboxylic acids and S-acyl and

Prodr\?hg%\ﬁ\/atﬂﬁg oy ahy M&ﬁp&fndtdﬂ it ﬁwenﬁioﬂdﬁ@ Hsmﬂi‘twe@ bieseddl spmpounds
erein acyl, ha nmeanj n her.ei n

whict ol e EraIRe FIRES NP BaF 1) CompEs di'eP Wa same chemical or

physﬂﬁ)bic‘éﬁéﬂo&@& ég‘\éﬁbrbd%e)rbb’elﬁ@bmbhﬁtbf*chel pﬁ}@lologlcal pH or through
physi ol og i cal conditions to F cargjg i

enzytieiealion Sonvensip 1 RYPILSTEARd. JRpERIar Proggie plfvatives are,

e.g., bR ofdtdetarhox9id &dids altEBZityl argisD-@cyl, defivatives of thiols, alcohols or
di -substituted | ower, al ky

phenls( WP AGHbF 2 Bioatnd PSS I R eB B Bpgrmaceutially

acceb@wes@érlﬁéﬁv&%b eseridiong soladlisis uﬂdérqmyslobb&abec(riddms to the
| kanoyl oxy | ower S‘g ox car bo

parelgp@w%mqm%nlwv?r FI&)’PBéé‘Y q,s%ers 'B‘é’ﬁ" %{59’{31'] gsters, benzyl
esterQ ' M@h&ydr%ﬁﬂ@tlﬂ%d RWep hikgnsbtéretsuchlee the BManiing ndrioy or di-lower

in the art. In view of the close rel ationsh

alkyiamm@arbwye lowes alkexypaennal-loweraliy} BRiPtsy e (1Wes Q)E%noyloxy,
loweﬁﬂféog\%&%oﬁﬂ@?ﬁpﬂ%r LiRyih ochFUi‘Shﬂé -IdweRlalk Kﬁ@étér%; such as the

er a conpound IS referred to in this context, a
pivalpriogmethyd estev and the lisagoaverdpralypisrdimipesl t is al so

i nt ended, provided such is possible or appropriate
In viewgﬁhegb%e GoILFHTRbPERSen the free compounds, the prodrug derivatives and

the compounds in the form of their salts, whenever a compound is referred to in this context,
a prodrug derivative and a corresponding salt is also intended, provided such is possible or

appropriate under the circumstances.

The compounds, including their salts, can also be obtained in the form of their hydrates, or

include other solvents used for their crystallization.



The conpounds, including their salts, can also be
obtained in the formof their hydrates, or include
wordens®aes vent s used for their crystallizati onPCEEP2003/010977

2004/ 050645 PCT/ EP2003/ 010977 -24 The pharmaceuti cal
conpositions according to the invention are those
suitable for enteral, such 24s oral or rect al,
transdermal and parent eral adninistration to manmal S,
including man, to activate glucokinase, and for the

The ﬁHaﬁﬂéé&Jﬁbaleomposldbﬁs auterdisg facthatimaention Iaregllhosm kuiteddeefor enteral,

such 2310 8 st s abpaceririol SERbRT o BetiiRES inolucing

man,RE a&me&gihé&@%asémr tersatmentdficorditiond essuotziéd with lgjucokinase
ef fective anount

o S e s oL RS WIS e foes anc coesy.
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herapeutically effective amount thereof in
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d f
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| ubricants talcum stea
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polVaUBHRNFEPS T TS S HeES, s TREDF A DSl gfarch paste

gelatmo&rxyédé)ﬁhp)ﬁiétﬁwéﬂgﬁge s@anhm ﬁardﬁﬁymétﬁyldelﬁﬂdyeeﬁfdaﬂt s,
agar, inic acid or. its

t
polyiafhyirolione; R § SSBEAIHRROTES B GnipisheS R G acid or s

soduﬁl‘?'sé]f dpbhervESanP btaras; &tRsiadaeibants; colbrints; lakbre and sweeteners.
onpositions are ref@rab‘(%qqsgueous i sQt oni ¢ sol uti ons

InjectsbleseEpRREionR are RIRtProtdy, ARkRAUSJFqIaRC sPIBtapR A RUSBRRIRIS, and

supp@élﬁﬁi@é afk 5d\/émé‘g@b&é{y praphfddaRsm %ﬁyeetﬁtmglbﬁs Oﬂsusp‘éamdns Said -
onposi tions may be sterili.zed and/ or

comRg[iS ey PeiRniZas apd BCernain GUILRas: Tch AR e eRing; sigiizing

wettn% oﬁ%hl‘éﬁﬁb{g Q@erﬂ@,%‘@on PRInGteR) sﬂtsﬂﬁﬂteyu&atmg athd Ssrﬁ@u‘c pressure
gul ating the osnotic pressure

andlorcTerso i, SHGH, ey TaRGEISG SRRE P HarapREa R etlF pybstances.

Said \SéJnB@Qﬁ&wsSé#B Prapras accoﬁﬁhgitdl&bméﬂﬁdnaoﬁﬁmag”, @rmmmmg@d coating
according to conventi onal

Ng. O,
methed e rPSRECIVRIY. RAFSontaiL ahaut P\ﬂef% erstbr e eBous B, of the active
,ngreg,e]ﬂ?S/o preferably about 1-50% of the active

ingredient. Suitable fornmulations for transdernal

St S B AR e A B ERLA oFBRLamoun
of a SNYFUINADE ﬂ#ésm(?@rﬁ“bh Nith damdr u davatiagsduslaariers include absorbable
phar macol ogi caﬁbl)é acc Eo | e sol vent

phar@gg@lg@@al{y@cgg@t iselvepts o 8§51§t|,p@35w ﬁ\roughaﬂsle sl%m of the host.

Characteristically, transdermal devices are in the form of a bandage comprising a backing
member, a reservoir containing the compound optionally with carriers, optionally a rate
controlling barrier to deliver the compound of the skin of the host at a controlled and pre-
determined rate over a prolonged period of time, and means to secure the device to the skin.



Characteristically, transdermal devices are in the
form of a bandage conprising a backing nenber, a

WO e®e08w@i#F cont ai ni ng the conpound optional | y RT/RP2003/010977
carriers, optionally a rate controlling barrier to
deliver the compound of the skin of the host at a
controll ed and pre- det er mi"fd rate over a prol onged
period of time, and neans to secure the device to the
skin. WD 2004/ 050645 PCT/ EP2003/010977 -25 The
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h har yi i nhi-hikor . A
such %is ﬁxﬁﬂ@é}& %ﬁg ggﬁ'—g E{uﬁ%{lc%g rﬁri?]PE\ll' ?&]g?%ﬁ?%\@&ﬁéé%;w& énshébltors such as
LAF237hhypioligidemicsagentsa sucicas BdwdroxpEamethybgiuiend ceenzyie A (HMG-CoA)
tide-1), P- I ; i D=, .

el i o B o Bl it PRty hastan,
mevdstetinpvdlostatirs Glavasiatin, daVagatin, lajpuasipiinl sosuyasigiing fluindogiaiin and
. 3-h - .3- L- gl yt .
ivasiln EOHERS i AP o & P Lo RSB o I ver
receptoniigardst cholegiyramins, dibiates, oisotinia sicigt and, aspirisv, atiabesity agents,

| . | : : :
sucn 5 B, el SRS bt o BABBtigens, .
loop siretics,sseich alsiettiacryric agid,FRseMmitenanshiotsexnides eagiotansingpnverting

LX ' . ' : R W= .
enzy FegAGEL RIniOrs, BFEFES Bérlazebbifiopd Ehefephl AR isiopri,
moexéderityiesinodeprd,yuirsapoll, Irasipst anchinanddiagsié inhibitors ef thg é\lq—g-,ATPase
membeaLfS S04 25 SigBRl SRRl ReAeldas B Rt Fnnfids; AGERREP
inhibitars sechcs; onsapgitriate sampatdlahard fasidptrileangjotengimEntagonists, such as
inhibit ' . ' . '
cancha, foter oG8 RRREE b B g Rlouer
valsaitah@-atidnergi@rdcppior bimokiersy suvticismebutolol, retérisilal drataxsiol, bisoprolol,

mechii O g L8 Ty B e as o,
dobutdMihé bh@ rsilrinsnes; lkatune oyt bibekers,sah at minliedipiaaybepridil, diltiazem,
felod{p?nsé, 91i%taHiglniﬁe,%?r%&bﬁvg,shipedllp]me% r}]t's% .,5},'15 Earsvd vgrléﬁgmﬁsomer specific
antidiabetic compounds are described by Patel Mona (Expert Opin Investig Drugs. 2003
Apr;12(4):623-33) in the figures 1 to 7, which are herein incorporated by reference. A
compound of the present invention may be administered either simultaneously, before or



candesartan, eprosartan, irbesartan, |osartan,
tel msartan and val sartan, in particular valsartan;

WO e®4adveher gi c receptor bl ockers, such as acebdrt/@pPmio3/ 010977
atenol ol , betaxolol, bisoprolol, netoprolol, nadolol,
propranol ol, sotalol and tinolol; inotropic agents,
such as digoxin, dobutam nesand mlrinone; cal cium
channel bl ockers, such as anl odi pi ne, bepridil
diltiazem fel odi pi ne, nicardipine, ninodipine,

ni fedip . ni sol |
ater Qe F60YS BOLBHBOAE S ol AT gae S Mfersficue
admifiSidiphtor Qjethdrivy tetsagnd phegmac20ilal quputanonz( 4) 623- 33)

inthe figures 1 to 7, which are herein incorporated

by reference. A conpound of the present invention may

The s‘%c@fé’fbﬂhéfaef \@?@l‘ﬁihﬂél/’!ﬁﬂédbﬁ cutieaosl, %g,enbxkf o tgads nan@es may be
2004/ 050645 PCT/ EP2003/ 010977 ' .
takercga 15 361G GOERE! 15 Serd epmpanaig) e Metfc BRR or from
datatfdséd, %r%rﬁatérﬂéﬂlrﬂemhlomm .8 BAS WorldrPullicatinge). Tdve dorrespending
same ar maceut i cal Hu tion, The structure of the
Conteﬁ'tthe@féﬁg'é‘?f?@y l"&@‘iﬁ’f’faft‘?% 5%6595'83 nos., generic or

trade nanes nmay be taken fromthe actual edition of
Thustid'8n %H&ﬂ&t’r’dl ﬁsﬁm@ﬂ‘eumt iMrentidi cohcdrnsie phamnadeutical composition

dat ts |nt t |
comppgiAReraBRICa FEeaP AT BT A 5oBBL it e i Bmbination
with 6HY GihorephafRacatieallyccepthblecsatders.Thus i n an

addi ti onal aspect the present invention concerns a
phar maceut

Ina fyﬂl@@rﬁga?t bgpﬁfegﬁﬁg%it{obo %gﬁorﬁg%r l'%\rrgg%%ncal cogwpo]gltloR comprising -
a thel'db‘é@ﬁéalw Rffectivecampurd bf anommouhd ofﬂaemnventwrem combination with a

tica C r
vershagicl Ho G e A S AERAE Sl el O o
antida@Bw&S | weﬁpaa@fﬂoragemsg an&-dbbeut;awmep,@mﬂrypgmr@m agents or
o}

oo S SRR PRSI B By s

abovbherapeutic agent, preferably selected from
anti di abetics, hypolipidenic agents, anti-obesity

t L t t
A prisgteiicd BrmpPyRie o pese Bed 4B0j o0 Use bR SlhtRedmaont o
Use GmpRarcotias cotopasidea oo a5 ieorhsdbove for the preparation
of a @Sﬁnﬁ?rﬁ\gp&gﬁt@?e Unefit c@@%ﬁ%ﬁﬁé’ éb@iat%@@lb&é%s‘é%cﬂw?

escri above or prepar ation
pref@am ihpaireeingiudase tolaance cBipeeher BipecdbAiabetpsiasulin resistance, -

dysl:pl lgufca],g%e %?%Y‘g oQ &Jp %%bﬂé‘ﬁﬁe Fglr&'e]"ébly ;fef f&lﬁbéﬂés, impaired

erance ype 2 di abetes,
glucégestioleranceesidsbesitye,  dysl i pi dem a, met abol I c syndrone
X and obesity preferably Type 2 diabetes, inpaired

Uco L} dbovB IONRE RaMkErt %ﬁbondltlons :
Ap%ﬁ %‘ﬁc%ﬁ%o‘?é@& @gﬁéﬁ%&g oveofor the treatment of
assoctam}ﬂ withoglsicokinase activity preferably impaired glucose tolerance, Type 1 or Type 2

diabetes, insulin resistance, dyslipidemia, metabolic syndrome X and obesity.

A unit dosage for a mammal of about 50-70 kg may contain between about 1 mg and 1000
mg, advantageously between about 5-500 mg of the active ingredient. The therapeutically
effective dosage of a compound of formula (1) is dependent on the species of warm-blooded -



associ ated wi th gl ucoki nase activity preferably
i npai red glucose tol erance, Type 1. or Type 2

waelr@beswsy i nsulin resistance, dyslipidem a, nMeCEBP100$010977
syndrone X and obesity. A unit dosage for a mammal of
about 50-70 kg may contain between about 1 ng and 1000
ng, advant ageously bet ween “@fout 5- 500 ng of the
active ingredient. The therapeutically effective
dosage of a conpound of fornula (1) is dependent on

animél MafiPed), 8% Bdd lghtbb@@dﬁd iNAIA R0 6/t bn the form of
/ EP2003/ 010977 ani mal (manmal ), the body

adm'méﬁr@tmanaw "Qﬁ&OT‘WBP ivalvedondi ti on, on the form of
adm ni stration and on the conpound |nvoI ved. The

The GMPARAASIS Bk piré@np nQ&stitin ar@\gardokmas@aetn@tms,cdndthee may be
activators, and thus pm

emploesHprBR BB Al PORUE S Ao RIS p oK B et g described
herelﬁcé Y irﬁﬂanre@j}gl@&%@ rblBRAce, TRl Ddiabetgs, intuipacsisdncsd, uysksidemia,

| erance di abetes, insulin resistance,
meta@l?'ﬂﬁymj@@?ﬁéa"dﬁéﬁﬂwol i c syndrome X and obesity. Thus,
in an additional enbodiment, the present invention

Thus! Bl 4 fRlitlonal embéﬁnﬁl@ﬁﬂﬂﬁﬁe@énttlm&mmrv eslitesto;f or use as
a nmedi canent. - The use of a conpound of the invention

the pre tion o ceutical conposition

or D
-A C‘PrBPO‘{r}qé’fﬁ‘i‘%g\é‘ﬁg‘?W%H%ﬁ %?g eé{.{a%?ﬂ of conditions
- TheAfset laddaibolintifof glelinvarition ser thatpteparat;on of afpharmaceutical

comipaaon Tk ey B b By SRR ghucinae

acm,@prrpound of formula | in free formor pharmaceutically
salt for ation w.t

-A p%&%@@?ﬁ FRPPS/ioL, ?E p}{sgﬁr? 2 Srac? 4'%‘8&358?'at€§ vilth h glucokinase activity
compri3figed esripoundfefiBiingll indreet fbﬁmrmr pblamtacemlcmﬂxd Aoceptable salt form in

assogfgtan iy 2 n%ﬁrrﬁ%%%w@f%ga SERRIAb e of pfeBrdrasirasC

- A midfficPREtHe pf‘ra{/ér)tloﬁfahﬂm ireatneem oh torafitions asspuatad with gludokinase
i nvent i on.

ance th t n
activn, SR CTIRSHE PO BT O rPetdal SR bR ot compound of
thenﬁehﬁ&{ apeutic conbination, e.g. a kit, kit of parts
for use in any net hod as defined herein,

In ac‘;mrg L) ﬁl? meaf%f{f;" r}gst%g%qfeg{ Wéﬁ on; pg#;\ﬂmdé{ ﬂea['));eeq E\g%r%rr aEBect:

concomtantly or in sequence with at |east one
- A thighasamic eoinbiradtion oaag;cmlslt tkitoh pedsprd. farmge dn aneaethod as defined

herengﬂ?%)m?grgs’yﬁ]?e E:g%% é)& piTS 15la 1Bk ?ufe%rf?m,) or ﬁﬂhﬁﬁt&%ﬁlﬁgm acceptable

em (s
salt faﬂﬁ,l’tbSb,e La;eulcohqunarﬂusxr reseaencs with at ieaatqr@mr@rrag@eut@al

d
commagiof corREp BT S 5L kbR oA, oy scecton o
antidiabetics, hypolipidemic agents, anti-obesity agents, anti-hypertensive agents or
inotropic agents. The kit may comprise instructions for its administration.

- A kit of parts comprising

(i) a pharmaceutical composition of the invention, (ji ) a pharmaceutical composition
comprlsmg a compound selected from an antndlabetlc anti-obesity agent, antl-hypertenswe
agent, motroplc agent or hypolipidemic agent, or a pharmaceutically acceptable salt thereof

in the form of two separate units of the components (i) to (ii).



(i) a pharmaceutical conposition of the invention,
(ii) a pharmaceutical conposition conprising a
w@oovposneds sel ected from an anti di abetic, anti -POEEP1093/010977

agent, anti-hypertensive agent, inotropic agent or
hypol i pi dem ¢ agent, or a pharmaceutically acceptable
salt thereof, in the formé®two separate units of
t he conponents (i) to (ii). WO 2004/ 050645
PCT/ EP2003/ 010977 -28 - A nmethod as defined above

-A memraisSdémeé abé\mdmﬁtsrr@t doradmiRisgratieon g iohasritantlyroriin
sequence, t herapeutical ly effecti

Seq“%‘tﬁ?p@ﬁ‘h @%@p%p | effeptiveapount of Gr%”?PP”Pﬁ o? PD mea |Q|I1 fraee form or in

pharrﬁﬁ@uﬁ@&@%éﬁbb% Ak G, %hh% s‘,ia@bhd tAlg8eubatithca, ééﬁtﬁ@étfbnd drug
drug substance, said second drug substance being

substanes Being arandidiaheiq -astzabesly agem amhhme”ﬁyaé? ?S?f%tr \PQ"OP'C agent
0 ABUdate®hbdepol | pi dem ¢ agent., e.g.
orhyggﬁ%?lgg%ﬂg %Ib%ve Prae?erabl y the conpound of the
invention is admnistered to,a M i n need .t g
Preferghly theaampaund of Bipdeyantionfs %cimmlswemq amqrgma's'@ fepd thereof.
the treatnment of a disease which responds to

Prefefdbly Wl ddpipovind oF tHeOkIemieRs isGdddViot the tRiathentadilaydisdide which
condi ti ons associated w th glucokinase activity are

'eSP%’Qﬁ@%P@ﬁ’af‘P‘bﬁfg'H?%‘r}aéa acﬁY“chose tol erance, Type 1 or

Type 2 di abetes, insulin resistance, dyslipidem a,
Prefe?@ﬂ)abfél ddhdltl&ld@ dsswatéé wmdglobaanas;e acmow arerselesteabirgm impaired

etes Se t ol.erance .an
glucos ssrapoe. A3me ki VaP & Al dTRR g TUaRHh Hpismiaymetabolic
syndieftieCk ah@ BBESIEE Mostipfeftraiile Type 2 sidbdtes) mpaired glutose tolerance and
conbination with a therapeutically effective anount of
obesibfh anti di abetic agent, anti-obesity agent,
anti - hypertensive agent, inotropic agent or

A methoariuge deodrdingge e inentieh iwihichocomprises adainstegng saitd h:empound in

com A oo B e SR 387 AR B ooty
agentj@At-hyperterisiieaigent, Amtrepiechgeht oigpolipidernie ayeeti f i cati on
and in the clains, the term"treatnent” enbraces all

the different forms or nodes of treatnent as known to
A metHodse ust acberdipgrto ithesinverdion vehich comprisesiadoiinisteringn shid @espound in

the fqﬁ{ae(%{c %gér}%%af?é{c?f éo\rﬁlfppsﬁlﬁk % &Ecm&%{eﬁgﬁl on and

e "above-cited properties are
denonstrable in vitro and in vivo tests using
As usedvhmoughewtibé gpeaificatien and i.the claims.dhe terms’tregimpnt” embraces all the

oIS oP oSO AR Ko HER A BRI Ay paricur
includesrpreéntive) awratiesdelay of progressienaprypalliativeeiseasment.
sol utions, and in vivo either enterally, parenterally,

The aﬁ)%\’/é’ %ﬁé’@ Eﬂ%ﬁh é B@MSH&#J@’ in viffo Qnd lrﬁflvd"teﬁést}%ﬁ@?‘éd?iﬁntageously

ut 1 on osa In vitro may
mammatSJ\Bm ral@eunats mg& menkeys an@ot@mcborsﬂn%rﬂssues and preparatlons

theregp @ﬁ& %591&358% ot BYHABE # LifrB ' theRbie 6L dofRioREDLG!, phdterably
aqueous solutlons and in vivo either enterally, parenterally, advantageously intravenously,
e.g., as a suspension or in agueous solution. The dosage in vitro may range between about
102 molar and 10 molar concentrations. A therapeutically effective amount in vivo may
range depending on the route of administration, between about 0.1 mg/kg and 1000 mg/kg,
preferably between about 1 mg/kg and 100 mg/kg.



range depending on the route of admnistration,
bet ween about 0.1 ng/ kg and 1000 ng/ kg, preferably
wheimoess4nbout 1 ng/ kg and 100 ng/ kg. WO 2004/ PEDEEH03/010977
PCT/ EP2003/ 010977 -29 The activity of compounds
according to the invention nmay be assessed by the
following nethods or method®® well-described in the
art: The glucokinase activation in vitro may be
determ ned by neasuring the activation of reconbi nant
The a@m— g% uﬁ&E%HFH?ng?fo l‘hBQm}Hn%ﬁ H“ayI HéVrﬁébééé@i thythel8llowing
absence presence of 68, 000 Da protein
methodmpmeﬂypd%we@a’tesqnhe@ iethe Qﬁssays for mati on of
gl ucose- 6-phosphate is coupled directly to the
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ounds are seri a
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The angdp b chnepin)staudandg9@%@"239@9%@3%%@1% rneh hedojsil pesay volume is 25
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overni ght
over three min at 405 nM at RT. Umts are expressed as milli-optical density per minute

(mOD/min).

The glucokinase activation in rat hepatocytes may be determined as follows:

Hepatocytes are isolated by collagenase perfusion of the livers of overnight-fasted male
Harlen Sprague-Dawley rats (Charles River Laboratories, Raleigh, NC) as previously
described (see Berry et al., J. Cell Biol., Vol. 43, pp. 506-520 (1969)). The cells are washed
three times each with 100 mL of glucose-free Dulbecco’s Modified Eagle medium (DMEM,
Gibco BRL) containing 5% fetal bovine serum (FBS) and then suspended in glucose-free -



Harl en Sprague-Dawl ey rats (Charles River
Laboratories, Raleigh, NC) as previously described
w@s®e/0B8esusy et al., J. Cell Biol., Vol. 43, pppCBH8B2062010977

(1969)). The cells are-washed three tinmes each with

100 nL of gl ucose-free Dul becco's Mdified Eagle
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serum (FBS) and then suspended in glucose-free WO
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condifipnearertested ot q@dIu;rﬁpatArvaiazonﬁ wsthpeDelpte reicpived 200 pL of the

approFPg i %e? (U ;ﬁﬂselabglgh ggﬁz'ogf%Hgtg%ﬁ Bk 'I§(?}:B HiHich 580 nélaYﬁHmedlately

e r'ecel ve priopriate
remopéauandl pllaededam al acmlsmlc(roimgeém @OSBDCCD’LZ)IHKI)Q 8hilcof BYHCL This

g R RS AR oy T e
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ues R ng ion of the | abel ed gl ucose

On te'mmaﬂon B]e{ﬁ%t ﬁ&)}ﬁtaﬁén %bepL 6f”tﬁé‘ Rt id ntldiudd E QNe@ed i¥microfuge

termnati
tubeS crmtmlamg daulsg /N thdxfand@termmajloe Q’Eg'szmTh% tubep lage tefidincapped

o 5 80 AN Mool iy 15
deionded waieh The yitlaetricappsddightly amd mulgata@ 8t 3ECrinia drmncelhator for2
days ¥_ b f&%@trgéghoﬁ ‘ﬁﬂhg}é‘\}vﬂ Qaqi'nllﬁrarl’é-wﬁlfi theC\ﬁétQPinztﬁé’ v?é@t N standard

are and | ncubat ed

curvajsgenem&mwamg [Fld}HZQ ( §0 GQEFEQDfWr@th@ rﬁibldt &QSWOTS Of serial

iutidhls’ . : b is e}formed a
,dllu’nc%s c%f%& IaWéieh \n?a?évjredr%e gagée(ﬁtedrlwaqle) ug Nr’]\gé%)gﬂ %%&?ﬁé H s
descritmed fec thef sampdescitypingdy, ppreMimalely st exatange is @hserved) The
microfuge tubes are then removed from the vials carefully to minimize the removal of any
water from the vial and 18 mL of scintillation cocktail (Ready Safe, Beckman Coulter) is then
added to each vial. The 3H label recovered from [2-*H]glucose in the water is determined
using a Beckman Model LS500 scintillation counter and the counts (minus the 0-time point)

are corrected for recovery of *H,O. The amount of glucose de-tritiated in nanomoles/h per



dilutions of the |abeled water are added to 10 pL of 1
N HCl and exchange is perfornmed as described for the
wGaamphsw4y t ypi cal |y, approxi mately 90% exchangeCT/BP2003/010977

observed). The mcrofuge tubes are then renoved from
the vials carefully to mnimze the renoval of any

water fromthe vial and 18-181 -of scintillation

cocktail (Ready Safe, Beckman Coulter) is then added
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3- Cycl opentyl - 2-[ 4- (2- phenyl - et hanesul fonyl ) - phenyl ] -N

-thiazol -2-yl-propionamde OIINHNS S W
wQomp8se@s645 PCT/ EP2003/ 010977 -32 A ~ PCT/EP2003/010977

3- Cycl opent yl - 2- (4- et hanesul f onyl - phenyl ) - pr opi oni ¢

acid nmethyl ester To a solution of diispropylam ne

(25 mol, 3.6 mL) in 24 nL-@ -THE and 7.5 L of

met hi dat hi on (DMIP) at -78C is added n-BuLi (25 mmol,

10 m., 2.5 Min hexanes) and the mxture stirred for
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NaOHQﬂlJ ﬁféﬂ%nbﬁﬁ\ﬂé@ld) with saindinfyite 606 mmml@é@s The Fxplé(ﬁnl}é% E@“OVed by

| t f
evapgmomgﬁ gipe%’ﬁﬂ{e}qlugg?%ﬁ?ue ﬁ gc@hfféﬁ r@o@% 6 lﬂ\'u%ﬁm‘%% MHEL The
resulfihd 861 is collected by filiration and washed w1th water and dried under vacuum to
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3- Cycl opentyl - 2- (4- met hanesul f onyl - phenyl ) - 11F-t hi azol
-2-yl -propionam de The title, B conpound,

C. 3-oyelomea mlsatwanemmuuqnwmﬁempwyngzglfg-ylppr@mm@.de
o 8 B B BRI g i .

mmo$t1 02 gylisfsaspeiided.in ’dﬁmyllrcixiblldae(a L )ewittpa catabydic amg)uph@frDMF and
stlrrqgg fpr &ﬁf\l ﬁﬂhtpgmgﬂ%lf%u iesgee a&ﬁ%ﬁéaianﬁitﬂ@? B@ j}?j wﬂﬁ %l@éd{eoér% 1@levaporated
to affbf@ﬁh TMWMGMQ dituted wihroL of DEMiany) addedito 2namigpthiazole (3.8 mmol,

o g3l 3§ et Pyrifiog A Do A AR EE 1ot il WamRg (FET. The
reachbn h’ll)&tll% evapbrated, diluted wﬂnEtQAvear@rQ,;alN ICkand the @rganic solution is
washed with brine, dried and evaporated to an oil. Chromatography on silica (eluent:
5%—25% EtOAc in hexanes) affords 3-cyclopentyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-
2-yl-propionamide: '‘HNMR & 11.7 (s, 1H), 7.86 (d, J = 8, 2H), 7.55 (d, J = 3.5, 1H), 7.53 (d,

J=8,2H),7.10(d, J=3.5,1H),3.81 (1, J=7.5, 1H), 3.03 (s, 3H), 1.1-2.2 (m, 11H).

D. 3-Cyclopentyl-2—[4-(2-phenyl-ethanesuIfonyl)-phenyl]-N-thiazol-2-yl-propionamide
The title C compound, 3-cyclopentyl-2—(4-methanesuIfonyl-phenyl)-N-thiazol-Z—yl—
propionamide (0.58 mmol, 220 mg) is dissolved in 15 mL of THF and cooled to -78°C.



washed with brine, dried and evaporated to an oil.

Chr omat ography on silica (eluent: 5% ->25%EtOAc in
wheooanswys af f or ds PCT/EP2003/010977

3-cycl opentyl - 2- (4- et hanesul f onyl - phenyl ) - N-t hi azol -

2-yl-propionamde: 1 HNW 8 11.7 (s, 1 H, 7.86 (d, J

=8, 2H), 7.55 (d, J = 3.5-38H), 7.53 (d, J = 8,

2H), 7.10 (d, J 3.5, 1 H, 381(tJ:75,1H),
3.03 (s, 3H), 1.1-2. (m 11
0

= 3.5
1-2.2 .
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nic solution is dried and evaporated to an oil.
(M”d\(g)(ff')at ography on silica (eluent: 35% EtQAc in
hexanes) affords :
3-cycl opentyl - 2-[ 4- (2- phenyl - et hanesul fonyl ) - phenyl ] - N
___q!_;e_‘éExa £azol -2-yl propionam de: 1H NWVR 811.8 (s, 1 H),
2-Cycﬁsa§&zt§,m-jd-nfe;ﬁgné’dﬁton?l-Eﬁeﬁm-eﬁidhesmfaﬁncaowtKuaiollﬁJ-)lamude

1 H), 3.33 (m 2H), 3.05 (m 2H)

2.29 (m 1 H), 1.0-1.9/(my 8H); e/z (ES) 469 (M1,

100% . Exanple 2 0

2- Cycl opentyl -1 - (4- et harfesw f onyl - phenyl ) - et hanesul fo

nic acid thiazol-2-ylamde ©S@ NSﬁ"SOS\ o A
fo

(4- Met hanesul f onyl - pheny haneyl\ i c acid,
sodiumsalt To a sol of Xy
-chl oronet hyl - 4- pret h fongf bienzene (48.8 mol, 10

g) in 180 nL of and 20 nL of DWMF is added
Na2SO8 (0.116 mﬁ)T\\014 6 g) and the mixture stirred at
40C for 12 h. The reaction is evaporated and the

A. (@M&ﬁammhyﬂph&WT-hiemaﬁe%ﬁlf&hﬂhcﬁa heothimtgalt af f or d
crude (4-net hanesul fon §°'¥Y§§€mﬂ hanesul fonl c acid

To a sQbufiom Al A NOTRRIEEN -Fnaltans PEaR (068 MR 10(g3 jn 180 mL of
waterBind @6-ivE bh BRESIH labiasy Na ol ) 16//RinBR A 8 5.4)f Aidbthe @liktare Slifred at

40°C for 12 h. The reaction is evaporated and the resulting solid is triturated with ethanol to

afford crude (4-methanesulfonyl-phenyl)-methanesulfonic acid, sodiumn salt which is used as

such in the next step.

B. (4-Methanesulfonyl-phenyl)-methanesulfonyl chloride

To the title A compound, (4-methanesulfonyl-phenyl)-methanesulfonic acid, sodium salt is
added PCIs (10 g) in 200 mL of chloroform and the mixture is stirred for 48 h. The solids are
filtered off, the chloroform is removed by evaporation, and the residue is triturated with
hexanes, and the solids are collected by filtration to afford (4-methanesulfonyl-phenyl)-

methanesulfonyl chloride.

C. C-(4-Methanesulfonyl-phenyl)-N-thiazol-2-yl-methanesulfonamide
To the solution of the title B compound, (4-methanesulfonyl-phenyl)-methanesulfonyl
chloride (1.86 mmol, 0.5 g) in 5 mL of pyridine is added 2-aminothiazole (2.5 mmol, 0.25 g)



To the title A conpound,
(4- met hanesul f onyl - phenyl ) - net hanesul f oni ¢ aci d,
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Exa r_,_.,@{@anesul fonyl - phenyl ) - et hanesul fonic acid

azol -2-yl am de: 1H NMR' 8 6 (br s, 1 H) 7.84
3.Cycjaperyls-gh-meancpufgnyliphenyd)- B (Samgthosy-shiaghiols A iayridin-2-y1)-
39 (d, J =4.5, 1 H, 427 (m 1 H, 3.03 (s,
p’°”'§'ﬂ§p" eG04 2.2 (m 1H, 1.12-1.61 (m 1 OH: elz (ES
: Exanpl e 8

3- Cycl opent yl 2\ hanul fonyl - phenyl ) -/ V- (5-nmet ho
xy-thiazol o[ 5 [ 2-yl) propionamde 0 H 11
SN e N ]
H \ N
N N o
- — \
0
)

A. 5-Methoxy-thiazolo[5,4-b]pyridin-2-ylamine

A solution of 6-methoxy-pyridin-3-ylamine (40.3 mmol, 5.0 g) in 10 mL of acetic acid is
added slowly to a solution of potassium thiocyanate (205 mmol, 20 g) in 100 mL. of acetic
acid at 0°C followed by a solution of bromine (48.8 mmol, 2.5 mL) in 5 mL of acetic acid.
The reaction is stirred for 2 h at 0°C and then allowed to warm to RT. The resulting solid is
collected by filtration and washed with acetic acid, then partitioned between EtOAc and



NO O- 0 A

5- Met hoxy-t hi azol o[ 5, 4-b] pyri di n-2-yl am ne A sol ution
wWo@R00d/0sEHoxy- pyri di n-3-ylam ne (40.3 nmol, 5.PCHEP1003/010977

10 nL of acetic acid is added slowy to a solution of

pot assi um t hi ocyanate (205 mmol, 20 g) in 100 nL of

acetic acid at 0C foll owedggy a solution of brom ne

(48.8 mmol, 2.5 nlL) in 5 nL of acetic acid. The

reaction is stirred for 2 h at OC and then allowed to

warmto . The resultlng solid col |

ct b .
saturatpg aﬂa@qumyms%p i ettt smrfieciffifatBh and the organic
tinanedpbratetas afbid¥enathckyWRla20I0fE, H-bHyAdin-2-ylamine as a tan
Iayer%C‘I[/ EP2003/ 610977 -35 saturated aqueous NaHCO3. The
solid.i nsol ubl e material is renmoved by filtration and the

N MR CHERE S CE 1 R 1 R—
2yl ép%g?a'ﬁ‘gﬁt yl - 2- (4- met hanesul f onyl - phenyl ) -
To a solutidni af2iu$ tijesA comppynd, &-met@xyﬁblamkﬂéﬂdﬂavﬁ%%@'ame (1 22

mmol} 8%.{% [rng th¥ hlft &?g IHI[’!% 6°b(.f W%—%{clopgnmtykg—(t(l-{neggansulfonyl-

~phenm°fpll0ploﬁ2l2:mgweu(m 03 mnobpremrmﬁaméewbe‘tfqréh%ai?@afaﬂon of the
title G %qr%é:cl)u%%{]ﬁ%@&'e . Fﬁ%& I?@é}ﬁféh QQI)G gdﬁBWb\‘Mto FR"TO&}éP ﬁ?'h then

repared escri bed for
evap(ratsgaratthe residueti eartmpmzcébejm@gn%% anchaqusous - b NllleI The

orgai%hg?%tfoﬁcg \n%gh%;?\{vﬁ%m{’@d tQratet %Je%ugﬁa@m ahdl Btine! B8&d and

residue Is rtitioned etvveen MI'BE
evapcaratbdatqmemﬂs Ghramatopi@phy Piver S'lﬂ?ﬁﬁifﬂfés §19V@’PIP%1’W'T?S(4Washed

meth% ulfé@ygsh?@?)g&}(% %%ﬁo@ﬂ#%} [%- I?gfdéb‘?ona%dling NMR &

9.7 (SfHYraiss Gnc3idy, B138r(dyd =3, RHl), 683 (d J= 8 1H) 4.05 (s, 3H), 3.63 (t, J =

e A AR S s

(m 3H, 7.38 (d, J =8, 2H), 6.83 (d, J:

4.05 (s, 3H, 3.63 (t, J = 7.5 1H), 309(s 3H)
2.2 (m 1 H, 1.1-1.9 (m 1 OH); e/z (ES) 460 (M1,
100% . WD 2004/ 050645 PCT/ EP2003/010977 -36- Wat is
claimed is: i A conpound of the formula R-NHQ (I)
wherein




R (i) Qis a RR radical in which R and R2 are

i ndependently hydrogen or halogen; or s YR3 NQis
w@200a05@as i n which R3 is hydrogen, hal ogen, aP&yEP2003/010977

cycl oal kyl, aryl, al koxy, cycl oal koxy, aryl oxy,

al kyl thi o, cycloal kylthio, arylthio, acyl, sulfonyl,

al kyl am no, cycl oal kyl am noggaryl am no, acyl am no,

sul fonam do or al koxycarbonyl; Y is CH or nitrogen;

and Ris aradical of the formula 0 ~O R6 S 4

wherein R4 is C2.4al kyl, C3.7cycl oai kyl or

Whatg’clgiﬁ‘%ﬁj%:ocyc' oal kyl; R5 and R6 are independently

, hal ogen, cyano, R7, -C(4)R7 or -S(0)2R7

‘ | ke fbfeRBR9) M WR, 0 in which R8 and R9 are °
1. :Mr%‘ e"g'l‘éjrg’é‘gﬁﬂ yehydr ogen or lower alkyl; Wis a bond,

0, Sor -NR' in which RB—Nd=Rydr®gen or |ower alkyl;
Rio is hydrogen, alkyl, cycloal kyl, aryl or

whergipt erocyclyl; or Rio and R,, combined, are al kyl ene
whi ch t ther with the nitrogen atomto which they
are a['\tec d forma 5- to 7-nenbered ring; mis zero
or an i er fromlto 5 nis zero or an integer of

Jdoor 2, WO'R004/ 050645 .PCIL/ EP2003/ 01Q977 , - .
OGR4 ai 1 Soror 48 BOISLF 310 HaRRIEERR gy trod6h or haogen;
oracceptabl e salt thereof; or S NR3

i s

*( \__R ,
\—{ 3
Qisa = radical in which Rj is hydrogen, halogen, alkyl, cycloalkyi,

aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio, cycloalkylthio, arylthio, acyl, sulfonyl,
alkylamino, cycloalkylamino, arylamino, acylamino, sulfonamido or alkoxycarbonyl; Y is

CH or nitrogen; and

R is a radical of the formula

0 N 0]
RD/(CHZ)TS\

Ry R; |

wherein

R, is Co.alkyl, Cszcycloalkyl or Cssheterocycloalkyl;
Rs and Rs are independently hydrogen, halogen, cyano, R, -C(O)R; or -S(0):R7
wherein
R; is -(CRgRg)m-W-Rio in which
R and R, are independently hydrogen or lower alkyl;
W is a bond, O, S or -NR;; in which
Ry, is hydrogen or lower alky};
R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Rqo and Ri1,
combined, are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

n is zero or an integer of 1 or 2;



(ii) Qis aradical in which R3 is hydrogen, hal ogen,

al kyl, cycloal kyl, aryl, alkoxy, cycl oal koxy,
W(arqulmsaym al kyl thi o, cycl oal kyl thio, arylthi o, P&r¥EP2003/010977
sul fonyl, alkylam no, cycloal kyl am no, aryl am no,

acyl am no, sul fonam do or al koxycarbonyl; and R is a
radical of the formula O RGACH2)" R R4 wherein R4
is C2-4al kyl, C3_7cycloal kyl or C5.7heterocycl oal kyl ;
R5 and R6 are independently hydrogen, hal ogen, cyano,
-C(OR7 or -S(O2R7 wherein R7 is - 8RI) M WRto
or anj crptlmluaqmerqghq aef; Roa pharmarsaieal @seeriabls &%@é@r{e@%r ower
al kyl ; Vglsabond 0O, Sor -NR" in which R" is

hydr o 2l kyl; Rio is hydrogen, alkyl,
cycl oal /ar or’ heterocyclyl or R o and R11,

. i ned, | kyl en

'ﬁ%ﬁg&ben atomto mhlrgﬁ'cgﬂﬂwl&?oﬁ?’ .E oﬁ‘eh ?%ér;gr? aékyl cxcloalkyl
afy, TEBRORG | B@ioalkogy, anyloxsy, amy?mo;cyatmalkynmgmrymnomcyl tsulfenyl,

S.zero or nte of 1

elglinito. chasasamip. &9t B s Hlo BB ol fousgrponys and
t her eof \ R3 (iii) O0is a radical in which
Rgg ﬁ?ﬂ?@ éﬁ?%HEV%ben al kyl, cycloal kyl, aryl,

al koxy, cycl oal koxy, aryl oxy, aIkyIt o,

cycl oal kyl thi o, arylthio, ac§%4}sulf nyl, al kyl am no,

y£

cycl oal kyl am no, Ryry|_arfRBQ o\\sul fonam do or
al koxycar bonyl ; and a radical of the formula WD
2004/ 050645 PCT/ EP20MQ (

wherein

977 -38/0 R6 (CH2)" R R4
R4

R is Ca.salkyl, Cscycloalkyl or Cs. —,heterocycloalkyl
Rs and R are independently hydrogen, halogen, cyano, Ry, -C(O)R; or -S(O)2R7
wherein
R; is -(CRgRo)m-W-R1o in which
R and R, are independently hydrogen or lower alkyl;
W is a bond, O, S or -NR;; in which
R is hydrogen or lower alkyl;
Ry is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ry and Ry,
combined, are alkylene which together with the nitrogen atom to which
they are attached form a 5- to 7-membered ring;

m is zero or an integer from 1 10 5;
n is zero or an integer of 1 or 2;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof; or
s

AN
N
(i) Qisa radical in which Rz is hydrogen, halogen, alkyl, cycloatkyl,

aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio, cycloalkyithio, arylthio, acyl, sulfonyl,
alkylamino, cycloalkylamino, arylamino, acylamino, sulfonamido or alkoxycarbonyl; and

R is a radical of the formula



wherein R4 is C2.4al kyl, C3.7cycl oal kyl or

C5. 7Theterocycl oal kyl ; R5 and R6 are i ndependently
whyaaogeny hal ogen, cyano, R7, -C(O R7 or -S(QrCREP2003/010977

wherein R7 is -(CRBRO) MW R10 in which R8 and RO are

i ndependent|y hydrogen or |ower alkyl; Wis a bond,

0, S or -NR11l in which R11 igg.hydrogen or |ower alKkyl;

R10 i s hydrogen, alkyl, cycloal kyl, aryl or

het erocyclyl; or RL0 and R11l, conbined, are al kyl ene

whi ch together with the nitrogen atoglto whi ch they

are attached forma 5- to 7-menberedyring; mis zero

or an integer frgml taq r an integer of

1 or 2; provided fh R5 and are not hal ogen

annlszao or ({d [ S(O) 2R7, wherein R7

is -(CR8R9) m W RInA i ch mig~zero, Wis a bond and

R10 is Cl1. 3a|ky|5mhen nis zerd; or an optical isoner
wheesireof ; or a pharnmaceutically acceptable salt

auts e Grrainotolbr CorBudeBRoA L oct o R

| S8 Al é}@lmd%h@éhﬂ&@pmﬁgnkyc e ano IR{I,Z RO)R; or -S(O):R;

wherein R4 is oal
Coviwneiner ocycl oaI kyl ; WO 2004/ 050645 PCT/ EP2003/ 010977

-39 |hl"]\ﬂﬁﬂpndent | y hydrogen, hal ogen,
cyanc%1 R?Z i ? or -S(O 2R14  wherein R14 is

- { CRBRFF BN R el"ﬁﬂ%ﬂé?ﬂtﬁd‘yél epgripverafdlpendent Iy
hydr ogag ;94 HoRded, 81k MR, in which

Ri1 is hydrogen or lower alkyl;
Ry, is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Rqo and Ry,
combined, are alkylene which together with the nitrogen atom to which

they are attached form a 5- to 7-membered ring;
m is zero or an integer from 1 to 5;
n is zero or an integer of 1 or 2;

provided that: (1) Rs and Rg are not halogen when n is zero; or (2) Rs is not

-8(0)2R;, wherein Ry is -(CRgRs)n-W-Ro in which m is zero, W is a bond and Ry is

C,.zalkyl when n is zero;
or an optical isomer thereof; or a pharmaceutically acceptable salt thereof; or
<"

v

(ivyQisa R, radical, wherein R, and R, are independently hydrogen or

halogen; and

R is a radical of the formula

I:{1 3 (CHZ)n

R12 R4
wherein

R. is Coalkyl, Cascycloalkyl or Cssheterocycloalkyl;



Wis a bond, 0, Sor -NRl1 in which R11 is hydrogen or

| ower al kyl; R15 is cycloal kyl, aryl or heterocyclyl;
WwWo@erooRVS6aNd R11, conbi ned, are al kyl ene whi chP¢DERI00E010977

with the nitrogen atomto which they are attached form

a 5- to 7-nmenbered ring; mis zero or an integer from

1to5 nis zero or an inkgger of 1 or 2; provided

that: (1) R12 and R13 both are not hydrogen, hal ogen,

cyano or conbinations thereof; (2) RL2 is not

-S(0) 2R14, wherein Rl4 is -(CR8R9)mWR15 in which m

i RizandRarate indepgndertly Mydraen halgden; eyano, R, -G Rys or -S(O)R14

n 0) 2R14i wherein R14 is -(CRBRO) M WRILS5 in .

whi cﬁ 8 and RO are hydrogen, mis | and Wis a bond

V\henﬂnlsss(CBelFigjm WA Rwhiels not R14, wherein R14 is

CR8 k 0 when n
|g zero Fg]rfﬁ @fmh&&ﬂgwgﬁsﬁ\%%ﬂé{ §4 i's
(CRSRWmu\bénﬁ(DrSmmNﬂMmW@Chero and Wis a bond

when n is i sonmer thereof; or a
phar mstceultq?1 r\?dmg%r(‘:gp%)g’%fé&@alt thereof. 2. A V

C OWDOU "Fds Bcnyobelikwg atyboxclheiewmclxif ont e andFnulcemkinedogyesalkylene
R2 ar o | n\?ﬁlﬁé%‘%ﬁr%ﬁf tg?);lte &atcﬁﬁ 3()%2#1%%4 iesaﬁécﬁéﬁjform a5-

C2_4al kyl to Thermberédahgyl or C5. 7het erocycl oal kyl; Rb

“& 0 kv e SPEREREAT Bor YW BI°T. 10 RBRS mn R0 i

win is kerld®ramdnt@gerocfe! omependent |y hydrogen or | ower
prmﬁ%cam\/\é‘f )ﬁ?% aﬁg 14 ly(o% %t%%%goigﬂé@é& Ry AHolor dmbinations
thetebf;EPPB (3¢ ﬁdt)@l@)thA@lherem Ri4 is -(CRsRe)m-W-Rys in which m is zero and
W is a bond when n is zero; (3) Rz is not -S(0)2R14, wherein Ry is -(CRgRg)m-W-Rs in
which Rg and Ry are hydrogen, m is 1 and W is a bond when n is zero; (4) Ryz is not Ryg,
wherein Ry is -(CRsRe)m-W-Ris in which m is zero and W is O when n is zero; or (5) Ry
is not Ry4, wherein Ry, is -(CRgRg)m-W-R5 in which m is zero and W is a bond when n is

Zero,

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.

2. A compound according to Claim 1 of the formula
O
Re (CHz)j/ /4 (la)
RS
wherein

R, and R, are independently hydrogen or halogen;
R, is Coualkyl, Cascycloalkyl or Cssheterocycloalkyl;
Rs and Rs are independently hydrogen, halogen, cyano, Ry, -C(O)R; or -S(0).R; wherein
Ry is -(CRgRo)m-W-R10 in which
Rs and Ry are independently hydrogen or lower alkyl;
W is a bond, O, S or -NRy, in which
Ry1 is hydrogen or lower alkyl;



R10 i s hydrogen, alkyl, cycloal kyl, aryl or

heterocyclyl; or RLO and 1111, conbined, are alkylene
wokioghsteapet her with the nitrogen atomto whi chCT/RR3003/010977

are attached forma 5- to 7-nenbered ring; mis zero

or an integer from1l to 5 nis zero or an integer of

1 or 2; or an optical isonernasthereof; or a

pharmaceutically acceptable salt thereof. 3. A

compound according to Claim2, wherein R4 is

cyclopentyl; n is zero; or an optical isomer thereof;
or aRpHahyeiogan. aligil,|oyclaalkdparbeichetaiocyeiiepiddp and B, gombined,

C 0 rrp ou rgg %ﬁé&f‘gg vgﬁ:,ﬁ @P%‘é‘ \mtﬂtl'%f nl rf é’tbm’tbﬂvﬁ@\ th¥y Bre attached

ere| n
hydr ogdarm ad-dg Emerabargd ﬂnﬁ,ycl oaI kyl, aryl, aI koxy,

g?/;: ﬁﬁg%@/o&%{l}qe&&fmﬁl«%l hi o, cycl oal kyl t hi o,

ac ’kyl ami no, cycl oal kyl ami no,

nd Ydrg ok aﬁ,mteg&ydfamrrzo, sul fonam do or al koxycar bonyl ;
R4 1s C2.4al C3. 7cycl oal kyl or

or an@ptiddl esoaememyeﬂeoﬁ lok g IphaBacentically aceentrblesplh Hrseef v
hydrogen, hal ogen, cyano, R7, -C(OQR7 or -S(O 2R7

3. %é‘g’éﬁ% &&,%,%58&3},@% ni N which R8 and R9 are,

rogen or Iovver al kyl; Wis a bond,
9%1 s oycpentdRll in which R11 is hydrogen or |ower al kyI ;
O'is hydrogen al kyl, cycl oal kyl, aryl or
nliseraopcycl yl ; or Rlo and R11, conbi ned, are alkylene

whi ch together wt 0 hey
or anQP&Cca}s quetger gn grch@ugc% %ém) ﬁmé}g& zero
or an integer fromlto 5, Y is CHor nitrogen; nis
4; z e;( 80r%{)on?nnd écr:]cto?cﬂr% 1°Claim 9ot e formula
Ra

@) O

< N7 S ‘
Rj@/(CHz)vj/S\N/A\ \ /
H N
Rg | R;

Rsis hydrogen, halogen, alkyl, cycloalkyl, aryl, alkoxy, cycloalkoxy, aryloxy, alkyithio,
cycloalkylthio, arylthio, acyl, sulfonyl, alkylamino, cycloalkylamino, arylamino,

(1b)

wherein

acylamino, sulfonamido or alkoxycarbonyl;
R4 is Co.qalkyl, (53.7cycloalkyl or Cssheterocycloalkyi;
Rs and Rg are independently hydrogen, halogen, cyano, Ry, -C(O)R; or -S(0).R; wherein
Ry is -(CRgRo)m-W-Ryo in which
Rg and Rg are, independently, hydrogen or lower alkyl;
W is a bond, O, S or -NRjy; in which Ry, is hydrogen or lower alky};
R0 is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Rio and Ry, combined,
are alkylene which together with the nitrogen atom to which they are attached
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;
Y is CH or nitrogen;

n is zero or an integer of 1 or 2;



WD 2004/ 050645 PCT/ EP2003/ 010977 -41 or an optica
i soner thereof; or a pharmaceutically acceptable salt
wo b@apdfess 5. A conpound according to C ai m 4, PEITEP03010977

R4 is cyclopentyl; n is zero; or an optical isomer
thereof; or a pharmaceutically acceptable salt
thereof. 6. A conpound a%(za ding to daim1l of the
formula R3 N~ OS R6 ( gF,/\\HN(Ic) R5 Ra
wherein R3 is hydrogen, hal ogen, alkyl, cycloal kyl,
aryl, al koxy, cycl oal koxy, aryl oxy, aIkyIthlo

or an Gmﬁdamsbmk therenf; era/phanineceutioplly aseeptaiiy bait ’@Ie@ﬂfam no,
cycl oal kyl am no, arylam no, acylam no, sulfonam do or

alko car C3_7cyci oal kyl or
5. g ?f%rg‘ngé? %nde%‘l‘are [ ndgpenden%/I y
R%%&&Qﬁ% |hal ogen cyano, R7, -C(OR7 or -S(O 2R7

ern -(CRBRO)mWRio in which R8 and R9 are,
nisrzémendently, hydr ogen or | ower aI kyI Wis a bond,
O, Sor -NRlL, in which Rl |sh b_lomer aIkyI;,
or an Rplical isompd thsgeal; ora wgﬁrmaewtrq%{v Wep Fa'b ereof.

het erocyclyl; or R o and R11, conbi ned are al kyl ene
vvhlchtogether W|th ,{1“7'0 tomto which they

6. afeccliﬁﬂ%@ﬁé'&corfjﬁ\gﬁ?g%m of the g‘é’ ?ed ring; mis zero
or an integer froml1l to 5 n is zero or anH;nteger of
1 or 2; or an optical isoner thereof;

pharmaceutical ly accept abl sal ﬁof
2004/ 050645 PCT/ EP2003/ 010977 -
R (CH,
(ic)
Rz R;
wherein

R, is hydrogen, halogen, alkyl, cycloalkyl, aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio,
cycloalkylthio, aryithio, acyl, sulfonyl, alkylamino, cycloalkylamino, arylamino,
acylamino, sulfonamido or alkoxycarbonyl; ‘

R, is Ca.alkyl, Csscycloalkyl or Cssheterocycloalkyl;

Rs and Rs are independently hydrogen, halogen, cyano, Ry, -G(O)R; or -S(0).R; wherein
R; is -(CRgRe)m-W-R10 in which

Rg and Ry are, independently, hydrogen or lower alkyl;

W is a bond, O, S or -NR;y, in which
Ri1 is hydrogen or lower alkyl;

Ryo is hydrogen, alkyl, cycloalkyl, aryl or heterocyclyl; or Ry and Ry, combined,
are alkylene which together with the nitrogen atom to which they are attached -
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;

n is zero or an integer of 1 or 2;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



7. A compound according to Claim6, wherein R4 is
cyclopentyl; n is zero; or an optical isoner thereof;
wW@eooa/0fteas maceuti cal |y acceptabl e salt thereof PCT/BP2083/010977
conmpound according to Caim1 of the fornula 7R3 Q.S
\ R (CHOh HN (1d) | R5 R4 wherein R3 is hydrogen,
hal ogen, al kyl, cycloalkyIL4gnyI, al koxy, cycl oal koxy,
aryl oxy, alkylthio, cycloalkylthio, arylthio, acyl,
sul fonyl, al kyl am no, cycl oal kyl am no, aryl am no,
acyl am no, sul fonam do or al koxycarbonyl; R4 is
7.  CA cbatgdophd aGordipg d¢ GHirv\A, Whereis. 7het er ocycl oal kyl ; R5
and R6 are independently hydrogen, hal ogen, cyano, R7,
Rsiecglegentdi - S(0) 2R7 wherein R7 is - (CRORO)MWR 0 in
which R8 and RO are, independently, hydrogen or | ower
NIV Wis a bond, 0, Sor -NRii inwhich R is
or an Bé P A8MeP ihdr&iEsr 2ptaimacButicadlly abyeptaige salt tieksdf,
cycloal kyl, aryl or heterocyclyl; or Rio and R11,
conbi ned, are al kylene which together with the
8. Nia épgtunataebordmgubiOldimt heftherfermtlaached forma 5- to
7-menbered ring;, mis zero or an integer fgoml to 5;

nis zero or an integer of 1 or 2; prouided fhat: (1)
R5 and R6 are not hal ogen en n i e or (2) RS is
not -S(0)2R7, V\herghgo R7 1§ -( \ /s' o in which
mis zem, Whks ab i O ] i SakKyl wh nis
zero; or a i sone eﬁeof Nor a ?'Ia)

phar maceuti fgal | y) acceptable salt thereof. WO

2004/ 05@p45 BCAT EP20084010977 -43 9. A conpound
according to Caim8, wherein

wherein
R, is hydrogen, halogen, alkyl, cycloalkyi, aryl, alkoxy, cycloalkoxy, aryloxy, alkylthio,
cycloalkylthio, aryithio, acyl, sulfonyl, atkylamino, cycloalkylamino, arylamino,
acylamino, sulfonamido or alkoxycarbonyl;
R is Caualkyl, Cscycloalkyl or Cs.sheterocycloalkyl;
Rs and Rg are independently hydrogen, halogen, cyano, Rz, -C(O)Ry, or -S(0)R; wherein
R is -(CRsRg)m-W-Rio in which
Rs and Ry are, independently, hydrogen or lower alkyl;
W is a bond, O, S or -NRy; in which
Ry is hydrogen or lower alkyi;

Ry, is hydrogen, alkyl, cycloatkyl, aryl or heterocycly}; or Ry and Ryy, combined,
are alkylene which together with the nitrogen atom to which they are aitached
form a 5- to 7-membered ring;

m is zero or an integer from 1 to 5;
n is zero or an integer of 1 or 2;
provided that: (1) Rs and Rg are not halogen when n is zero; or (2) Rs is not -S(O)2Ry,
wherein Ry is -(Cégﬂg)m-W—Rw in which m is zero, W is a bond and Ry, is Ci.salkyl when n is
zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



R4 is cyclopentyl; nis zero; or an optical isoner
thereof; or a pharmaceutically acceptable salt

wao b@nedfess 10. A conpound according to O ai m 1POf/EP1963/010977
formula RL OSRI32nle () 12 R4 wherein Rl and
R2 are independently hydrogen or halogen; R4 is
C2- 4al kyl , C3_7cycl oal kyl or, CS 7heterocycl oal kyl ; R12
and R13 are independently hf'&rogen hal ogen, cyano,

R14,

-C(OR14, or -S(O2R14 wherein R14 is

-(CR8R9)mWR15 in which R8 and R9 are, independently,
9. hydsowgmundractarding talClgin 8, whidreina bond, 0, S or -NR11
in which R11 is hydrogen or |ower al kyI R15 is
Reigeyoap®yyl; aryl or heterocyclyl: or R15 and RL1,
conbi ned, are al kyl ene which together with the
NF4%Ygen atomto which they are attached forma 5- to
or an Mf@d?%%&%ﬁi tHer&8h o8 bﬁar?r?d’c%u@éall? RckdPtasIe kalt fiedi. t 0 5;
'S zero or an Integer of 1 of 2; provided that: (1)
R12 and R13 both are not hydrogen, hal ogen, cyano or

rtS@‘la.m( £bf iRb3okduiaot - S(O) 2R14

10. V\hwe@edﬁ&dﬁ%%%?%ﬁ- )m WRL5 in which, mis zero and
Wis a bond when n |s zero; (3) R12 ig'not -S(0)2R14i
wherein R14 is -(CRBRI) M WHRL5 in ' and RO are
hydrogen, mis 1 an?l IS a ond zero; (4)
Al2 is i (L
which mis 2 and WIS vvhehln IS zero; or (?Alz
I's not R14, in Rl4 i.s -(CR8R9) -WRIL5 in which m
IS zeropytd S a bo when n is zero; or an optical

i soner thereof; or a pharmaceutically acceptable salt
whergiher eof . WD 2004/ 050645 PCT/ EP2003/ 010977 -44

R, and R; are independently hydrogen or halogen;

R, is Caualkyl, Cscycloalkyl or Cs.sheterocycloalkyl;

R;» and Rz are independently hydrogen, halogen, cyano, Ria, -C(O)Ry4, or -S(0)2Ry4

wherein

Risa is "(CRBRg)m"W'R15 in which
Rs and Ry are, independently, hydrogen or lower alkyl;
W is a bond, O, S or -NRy, in which

Ri1 is hydrogen or lower alkyl;

Rys is cycloalkyl, aryl or heterocyclyl; or Rys and Ry, combined, are alkylene

which together with the nitrogen atom to which they are attached form a 5- to

7-membered ring;

m is zero or an integer from 1 to 5;

n is zero or an integer of 1 or 2;

provided that: (1) Ry2 and Ris both are not hydrogen, halogen, cyano or combinations

thereof; (2) Ryz is not -S(0),R14 wherein Ry is -(CRgRo)m-W-Ris in which mis zeroand W is
a bond when n is zero; (3) Ry2 is not -S(0)zR44, wherein Ry, is -(CRgRo)m-W-Rys in which Rg
and Ry are hydrogen, mis 1 and W is a bond when n is zero; (4) Ryz is not Ryy, wherein Ry,

is -(CRgRa)m-W-Rys5 in which m is zero and W is O when n is zero; or (5) Ry2 is not Rya,

wherein Ry, is -(CRgRe)m-W-R4s in which m is zero and W is a bond when n is zero;

or an optical isomer thereof; or a pharmaceutically acceptable salt thereof.



11. A conpound according to Claim210, wherein R4 is
cyclopentyl; n is zero; or an optical isoner thereof;
W@r00a/0ptsas maceut i cal |y acceptabl e salt thereof PCI/EP2083/010977
nmethod for the activation of glucokinase activity in
manmal s whi ch nethod conprises admnistering to a
mamal in need thereof a the4apeut| cally effective
anmount of a conmpound of Claim 1. 13. A nethod for the
prevention and/or treatnent of conditions associ ated
with gl ucokinase activity in mammual s whi ch et hod
11. Coupsmp@mdaateoniirgy erClaigy 1@, whereimmal in  need thereof a
t herapeutical ly effective amount of a conpound of
Roissdyatopentyll. The net hod according to Caim 13, which
net hod conprises adm nistering said conpound in
N&FAPnation with a t herapeutically effective anount of
or an cfebsfigél idbmdrifatebf ofiﬁrp‘lﬂﬂﬁédé‘ﬁtlcéw dEcamhble salt Msatbom
agogue; 1 nsulinotropic sulfonylurea receptor
i gand; PPAR ligand; insulin sensitizer; biguanide;
12. @ RH%%M&SP%%WH&W%@R%%&&WW irGnBmasahioh method
comprises administering Bia wammay U‘a!‘%ﬁﬁ’eth§5ﬂ9?ﬂé'%9e’ap?tm‘fﬁﬂﬁ ‘?dgs‘?a“"%?ﬁm””t ofa
nd; chol estyram ne; fibrates; nicotinic
Comp%gjpgéﬁddgggl rin. 15. A nmethod for the treatnent of
i mpai red gl ucose tol erance, Type 2 di abetes and

13. Ob@%ett%d%tm émadn@amvrin@asnaﬂm acbmiitmrisragsomatad with

R LTI = A AN A

needtREMREFA iHePEpABAIY eﬁfeﬁﬁveﬂahb@rﬁt&ﬁ alorpaluhyt ot Cladratii ve
anount of a conpound of Caim1l1 in conbination with

1. AR ePABES 7 P2 o bihtrilycai

comﬁcﬁfﬁﬁ%ﬁ@&hblﬁéﬁdlvwm é@lﬁ‘érﬁp@tﬂﬁﬁ;ﬁmﬂewﬁe amomﬂmjmmdin,oﬁsulm derivative
Claim1 in conbination eut i ca

or migjgtiscinpWie sestAlRgoONe; 5nﬁglvmmo I’lec SHE%ny?lﬁea aeec,}ep\%%{ Q%rg:i g’PAR ligand;

insulf® sﬁ%n‘hf&r bigaahite: a‘h?(ﬁi Qﬁ@m& inhibisars; lmmngaw-1 analog or mimetic;
l'uréa receptor an in

DPPREbiBY: TP-15 GOHPHSIMGRGHSiSLEEDS IIMREH SN BN svinase

lnh|b&1/gF9(R dAReliigamal Sigbles t{)ramlri'é?tﬂbtate@lﬁﬁbmlcabidh:rtaepmn
CoA reduct ase inhibitor; squal ene synt hase

inhibitor; FXR or LXR ligand; chol estyram ne;
15. T RndtB&d foniteedtréatireniof ithpabed glipose tolerai@e? Toueé R Sizbstes and

PCT/ EP2003/ 010977 ar
cbesitg HAGETHIRC EOBBAERS AT PERIRBY 2E gL ibed thereof a
therééieﬁﬂédn? Rtfedive dniauait bbd cogimpoorstolt ©lhien ance, Type 2
abetes and obesity. 19. A conpound of formula 1

according to claim1, for use as a nedi canent.
16. A pharmaceutical composmon comprising a therapeutically effective amount of a -

compound of Claim 1 in combination with one or more pharmaceutically acceptable carriers.

17. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of Claim 1 in combination with a therapeutically effective amount of insulin, insulin
derivative or mimetic; insulin secretagogue; insulinotropic sulfonylurea receptor ligand; PPAR
ligand; insulin sensitizer; biguanide; alpha-glucosidase inhibitors; GLP-1, GLP-1 analog.or
mimetic; DPPIV inhibitor; HMG-CoA reductase inhibitor; squalene synthase inhibitor; FXR or

LXR ligand; cholestyramine; fibrates; nicotinic acid; or aspirin.



20. Use of a conpound of formula 1 according to claim
1, for the preparation of a pharnaceuti cal
W@ iposicts on for the treatnent of conditions aRGDEPZN®A0977

with glucokinase activity activity. 21. A

phar maceuti cal conposition according to claim 16 or

17, for use as nedicament._,22. Use of a

phar maceuti cal conposition atcording to claim 16 or

17, for the preparation of a nedicanment for the

treatnment of conditions associated with gl ucokinase
18. adtghaimgceusigal coswoaition aataigding do sleym dRET IV fer e irpatrper)yof
impai28 ghitese talerahee, lypd 2t diaretesignbebvedi¥d with gl ucoki nase

activity is selected frominpaired glucose tol erance,
19. Tywmentodndbétosmula haedording taegaist ek use|as pimpdieament.

nmet abol i ¢ syndrone X and obesity.

20. Use of a compound of formula 1 according to claim 1, for the preparation of a
pharmaceutical compossition for the treatment of conditions associated with glucokinase

activity activity.
21. A pharmaceutical composition according io claim 16 or 17, for use as medicament.

22.  Use of a pharmaceutical composition according to claim 16 or 17, for the preparation
 of a medicament for the treatment of conditions associated with glucokinase activity.

23.  Use according to any one of claims 20 or 22 wherein the conditions associated with
glucokinase activity is selected from impaired glucose tolerance, Type 2 diabetes, insulin

resistance, dyslipidemia, metabolic syndromé X and obesity.



