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TI TLE OF THE | NVENTI ON TRI (CYCLO) SUBSTI TUTED AM DE
COVPOUNDS BACKGROUND OF THE | NVENTI ON The present
wo pwenvioon is directed to tri(cyclo) substituted/aBR@s/050053

conmpounds. In particular, the present invention is
directed to am de conpounds substituted i) at the

carbonyl carbon wi t ATH& @Y RYE/IEVERAYPNat t ached to a

phenyl ring and a carbocyclic ring, and ii) at the

amino with a fluoro substituted thiazole ri whi ch

are nodul at SRECSCLY) SUBRTHASELAMIRE COMRIUNDS 1 ¢ he

prophylactic or therapeutic treatnent of hyperglycem a

' ' ly t Il diabetes.
BA@Q%@WZ@?{E%N%% %/ev)éget 0 beI iango?tsant in the
bodite praseny irlveritioois difected ®© m(cadmu‘gdtlmt@lsaauﬂmoﬁipom@(, In particular,
the érgééﬂtqi}]%hﬂ{: s gm:cltéﬁ t{)] medg g?lg]?oYlﬁ&S s l‘lR&.rl carﬂo l%FrﬁorP&/ith an

exo ses that ca e 1 ni

ethylitheyiyligitashed tormphear! rivgtandhagar @y@@trmgeﬁné d) @ttthetﬁngmewﬁh a fluoro

subﬁhiﬂ&lqgﬁzdlefﬂr%l t§/hfcfﬂ & nﬁ&lﬁlaﬁ&sﬂﬁ’ rghﬂﬁﬁlt%‘éé Elﬁsa?e &@ﬁhiﬁaﬂespr()ﬁ@rf‘actlc or
rintz e al Nut r

thefipfg@‘sta'aatln@@f hgp%,fglmne%mndtdaabﬁfﬁ? m@FW}VgWP%% dﬁpﬂ%‘os e
bal Glaakinase (NGKTES Belicvdditorbd Bnpofiat irdihe Bty sa¥gulRi86 ofGs plastha

etacBRef oo pteipn T e s G o BEndcOhases tha
catafxet¢ the atlmatb metabolEH of glucbseadhe OKipathenry ssaturated @i igher glucose levels

thann?{@&ﬂér%‘égmﬁse FaPGRys [RF REX %Hiz%aol TRe\fngMrSﬁﬁfﬁ4é%t(1993))

7 1240-1246
GK fsyqjiical fo mtltamqg}heog%g«"@ﬁe helagessin é@arrmalﬁ wemy@iaﬁlgt 4@%@@%@1% die
soo¥ict Bieth Wit RieBbted, WAL ARalHa B VeRRSreds'GK Rive Giprd @A lucose tolerance.

e B o B Bt 185518 Gpilglh T Crisesen
et al(, T9&Hz)ey,. 514G 1 245@RHAY N Al ditibmlly Aga IV miagrifpkonisét diadetssofttieeyoung is

caus§§ gsﬁtﬁilc%/s%] E)%’ %ggtltoﬁ Iﬁme %s i %%Q%Ié, e%X u%‘:‘st%%%é‘é@ﬁ (%eg‘tees as a glucose

Py
senspeinthiumensg(iYl Lianhes ah y@letrhgmﬁb é@ 1567a157§ &E394)) e dhwsi ¢ampoyls thaf activate

GK ﬂicfégéttﬁessenélﬁvdty%f %Qﬁ@ §e9§o§<§$@1§inr AR lvﬁ)ufd%e Bge‘PM liflfe REMBEnt of

npoun S activate treat diabetes.

hyperglyesmiar petienlarhabetyperslysemia asspeipiedinith Opp Hoabeian J4 s therrfore
desii(:dlé)ﬁ to piatae hodNDconﬁ)o?lﬁg thht allcllvbi@ &R tb BBat diabetes.
e S S
ounaruretan bistitiooNa Wl maTs eSS e s 11
descvibR ()2, Ddiddi@ud-d/-dtcoarPatrdanidbios GKoachiG@pid 3 hternational Patent

PubfeaRGENG. %Péﬁﬁ/(ﬁzté‘ﬂ]an&%% 9&@{1&0@% 369,232, 6,388,088 and 6.441.180 describe

tetrazol enyl acet am de vators” Thternati

tetrazdvhsh‘tnylagmm@aﬁmumrs ViarooogebBzan Pultiatinydim WOQW958293

Eur@éﬁl Pt ABRlicheon N&. EP 1985312 atnd s atent Rt 6o, (ﬁ@ descrlbe
0, 050 describe aryl cycl oal kyl Eﬁo pi_onam. d

aryleycloalkxlppionamide GK actiy4lers| Infsspatiprial Piit IPB]?:'HC?“&'F Ne. W02002/ 008209
and (X Parht0Q3 8286, mCHeMHSe alpled-eRt mﬂl@lph@-h&%at&ﬁ“suﬁkﬁﬁﬁddl H@&ene

and 3@1 het eroa{H fe’ ben

v LT b SR e P
WOB@ﬁléﬂiﬁﬁﬁ& destaibesPeytigein-Poritdiniog GKoagtiddgors. mﬁ@ﬁm&BBatéiﬁ Publication

/08165 1SOpdiart R 4R d’/‘ii d@énﬁecé Ren31 het tic GK

I nter nat| onal . Pat ent. PubCFl M% 31 heteroaromatic

activators. International Patent Publlcatlon No WO2001/085707 and U.S. Patent No. 6,489,485
describe para-amine substituted phenylamide GK activators. International Patent Publication No.
W02002/046173 and U.S. Patent Nos. 6,433,188, 6,441,184 and 6,448,399 describe fused
heteroaromatic GK activators. International Patent Publication No. W02002/048106 and U.S.

Patent No. 6,482,951 describe isoindolin-1-one GK activators. International Patent Publication No.
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No. WO2001/083465 and U.S. Patent No. 6,388,071
descri be al kynyl phenyl heteroaromatic GK activators.
wo ndosnoski onal Pat ent Publication No. WO2001/ OB&TWGB2@8050053
U S. Patent No. 6,489, 485 descri be para-amn ne
substituted phenyl am de K activators. Internationa
WORQR1ARE 708 dekdribest substitutsl. phoy3R@eRMBK QK S-tizetars hrIreatingttypet I diabetes.

U.s N%ent Ro 63384188 des@mb‘lsél gyarg- 31 8 UL iePoafift Subiiidied ‘ﬁﬁ&lgl 6r af:ﬁb%ﬁﬁ’s

het er oar omat | ¢ Ivators. Internationa at ent

Frenoh Bptet 9. 38303 W@M@M@B therpyrificatjon ang ayptal pgicture of human
GK BInf3aati8fml PEIER PhablRLtidnSIod. Wi02008/085438 Aesclibad Ml-het@ba@y1henylacetamides

and J6S] (o R B R el b FetsB b (e T JL chatent No.

6,6108A6 tiesedtics ﬂ@ ptqppletlcbﬂ ofayd beditydleeterddn® prdparmemidedNs. GK activators.

el PR AAELLSE BRSB 0o eBLEL ARt g g
Intemationg] Payst B@émﬁopé‘@ WNBHEOPS? desrébep eminphieetinpte detiyatives as GK

mocﬁ[aY§r§ %teﬁltaﬁéiﬁf PHiént Pﬁblﬁmmo%omﬁf)/@fﬁﬂ H&E‘t‘%es E’(ﬁﬁ;ﬁ)‘ﬂﬁds as GK
lication . WOR003/ 095438 describes N-hetero

aryl
modﬂﬁ&sm Ia@aa%wﬁah%?éenaﬁabw}oaﬂ@d WP G0 descrdlyes the use of a GK
activdr ity @ntbirutibrowith B glutdgom hitEgdhisOfor fraafifg fybe Hidabeaks Intetdational

patc R AT B P4 AR e e ik AP Inematona

Patehnl’lé)ihcmlbn dloaWORa(3H#OR05 Fudsis¢ribas aminotdozameR R0 SAPSORIBLPGK activity for

o S35 DT RS OB PO
descalhﬁﬂblmae é\wrr% erveielp pretheivessd fos stoktuipbrspddrag design. Intemational
Patehi b HliBioh NdaW 028000248 UdsdIdz 84 4 Ehr%hyl %@2&%4 & @Z&ﬂators

descrjbes oun n
O e e T T T
priofify @te@f(ﬂﬁqﬁesmhﬁp‘hcatmnﬁ disddoseaiariots m(dybio)?sugsitiﬁﬂagmﬁde compounds
wmqptagpnhamsofl %gglng type Il diabetes.

fhternational = pare Publ i cati on No. W02003/ 055482

descri bes am de derlvatives as X activators.

rﬁmyﬁnﬁ%i Publ i cati on No. W0O2003/ 080585
SUngﬁgfles am nobenzam de derivatives with K activity

f orConpounds seproseiied Ryt FaamulaéPes and obesity.

International Patent Publication No. WO2003/097824

descri bes human |iver ef{ystals and their used for

structure-based drug dggi . International Patent

Publ i cati on No. WO2004/R02481 di scl oses aryl carbonyl

derivatives as (K activaﬂ@ﬁﬁ International Pat ent

Publ i cati on Nos. W0O2004/07 and WO2004/ 072066
(published after the p qf the present

appl i cation) discl ose§/,y cycl 0) substituted
am de conpounds whi ciR ar nDduIators of gl ucoki nase.

SUWARY OF THE INVENTICAFCbnpounds represented by
Forrmula (1): (1) or pharnaceutlcally acceptable salts 0

hereof, _are useful in the pr | acti or.th eut i
or phiTRRGEiSES Ao Syt bt Sreaseluidt e BranbyIotsis of TRERPGIHE eatment
of hypepty demiactind diabess, piilbrlyEpDESEBRIET] ON OF THE

| NVENTI ON

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a compound of Formula (I):
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The present invention is directed to a conpound of
Formula (1):(l1) or a pharmaceutically acceptable salt

wo bmsaafo21 wherein: Vis (CH2)k where one CH2 grpOLIGBREF/050053
optionally be replaced by CHOH), C=0, C=NOH, C=NOCH
3, CHX, CXX1, CH(CCH 3), (OCOCH 3), CH(Cral kyl), or
C(OH) (C alkyl); X and XI( ane independently sel ected
fromfluoro and chl oro; and R2 are independently
sel ected from hydrogen, ogen, hydroxy, am no,
cyano, nitro, SR3, SOR3, S&ZRH S(INR4R5 NHSO2R3, or
a dhal kyl, Cral kenyl, Cral kynw., g al koxy, or
het er oaryl group, wher ah dﬁé@p*ls optionally
substituted with 1 t@ tbsPi tdents i ndependent |y
sel ected from hal ogen, c§ano, nitro, hydroxy,
C _2al koxy, - N(Co_Z2al kyl)(Co_2al kyl), G _2al kyl, CFnH @
n, aryl, heteroaryl, -CON( Co- 2a|ky|)(Cb-2aIkyI),

or a BEHRAcBBEHS accemetdpilt thanebf, vd@reN|( CO
26\1' l&xtﬂﬁ C@h&@hl@’éﬁf gr(ﬁ% 1ha§' o%tl&{aﬁ&I Be reﬁfaé’éd bgr(ﬁrf{@ﬂ) C—O C=NOH,

= het er 8%9% P(%r hét er oc
“NfY el CHivth & rc}ﬁﬁwg} @H@Oﬁ@ca@t CH(%WIWZ: @bge@w@alkyn
Wit bhdlx tade Pddpuitishily 6R01e8 foMdRBRMAE Bhlbi; Sel ected from

0B VARt i e Sinash pRest o g, o i,

SR’ SOR; ﬂ@ﬂﬁ,eicwkﬁef NHSOWR| oraa @i aliyl, CEalenyl, Gyrglkynyl, C,_alkoxy, or

hete%%ﬁgw}%&ﬁ 'iég%ltimiu&o%%}gﬁﬁed (%ﬁ:g’gk é@ﬁ%n té(l\éaépendently

selegtpdifrgs halpgen; ¢yeeg aiwdehdroxy i cetsgen N dkld)(@upﬂkyl) Cyalkyl,
CF ﬁ;,, léfyll %demyl 9EORe, Al QLK) SERE SOREL,Y$081HHRd —§O,N(C,.

nbered heterocyclic group, wherein any group
Zallei(C@rE?tu?Y&?nal |y substituted with 1 to 5 substituents

| Rdepeodanyl gfglgf E@Qiyﬂdalfcﬂ @FBup 2dr{l Gedup, Kbyei‘éh@yl ngubI @ 4-to 7-
me‘%v"reﬂif%ﬁ?f YEgroyRy ‘%’ﬁﬁ‘&‘l‘n” °“p?so°p?°ﬁil%§[%8§‘ 1' By 1de g Spfstituents

indepemigntlyGRlettedifrora hylbgenhcalam odaroy hydrox@ON(Alkoxy, —N(CMalkyl)(Co_zalkyl)

C. %R&lk(&%gﬁq@ﬂlﬁ%‘(}’d 7 Ela? b eté&@g\ﬁm&gﬁggﬁng? \heteroegyl, COC,-

llcl, 2CONE el BerBia DR @S?@Hmaqdl—ﬁ@zmw%k}ﬂ)écwaﬂwl)
OiaRNART dr¥ indlbaddniy hf‘dio tdt a:blgilkﬁ g?ddps(tl ﬁﬂ‘dﬁﬁé’l group, aryl group,

i nd pendentl sel ecte 2al
heteraary; gropipyos i f‘F"d’Fﬁeéedtq’Steff’”y%c |8§°“Eb‘?’ﬁé’iem i %X“f %Pyt‘GPa
substifiiedt with Ihot5tsabktituenie utdelgﬁﬂémay séléctdd fioAchaapen,dydnoltrd, Oiyﬂiibxy, Ci

I on nd S
Zalk%f‘a’a 2%’&)(%5%%@6 1(2,4_ 10? u(r)%]?yq £% T fnefnﬁered fleitet'rocarchc ring,
CF,Hiperyl, bgtetohnt, mlﬁcmﬂcyb@oizdkyl) S@%rSﬁ&CHs,snmgSC@N@ngdl,kyl)(Cw
2a1k§151,e carbon atom | i nking the

or R* and R’ together form a 4- to 8-membered heterocyclic ring which is optionally
substituted with 1 or 2 substituents independently selected from C;_,alkyl and hydroxy;

k is an integer from 2 to 7;

mis 0or 1;

nis 1,2 or 3; and

the dotted line together with the solid line forms an optional double bond, and A indicates that
the double bond has the (E)-configuration.

If the dotted line together with the solid line forms a single bond, the carbon atom linking the
aryl ring and -HC<>V-containing sidechain to the amide carbonyl carbon, i.e. the carbon atom

labelled with “*”, is a chiral centre. Accordingly, at this centre, the compound may be present either

-3-
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aryl ring and -HC<>V-containing sidechain to the am de
carbonyl carbon, i.e. the carbon atom |l abelled with
wO 2005/10®28 chiral centre. Accordingly, at thi SPCEGBR@®35/050053
the conpound may be present eitheras a racenmate or as
a single enantioner in the (R - or (~-configuration.
as aT4remtp O asarsingle eoprtiomeningheRifos (wdnfighration dihb Of)-capndipmers are
preﬂn?é?lei"lllee&rﬁ% bldm lgoellé@wltl‘?l‘#?’cfn%l& Ik Ehtkal. REGEN ?fﬁrnzg iMs cetlre, the

hi s centre, t he conp ound resent ei er as a
comp%r@é gy de @Fes%?é elglegrma@n@waﬁ & %We engntiqreer frthe (Ryy or(&y -
conﬁgii’efuloﬂ lmhat(RperilantIJﬁers(ara preRAEd WENIRRSIoUEE iR t8fettiet ¥4lh YMa&Blid line

otte r.wth the s L.in
reprpgs & Sele 2ond. et P SplSH i el s e g fopus  double bond, e
(S)-¢ragetniver arepreferrehe solid |ine forns a doubl e bond, the
(5) r.
th elngt?lg'[siltgfr] %B&E %heﬁ{r@sgﬁ nlﬁfseﬁ J{nﬁg (éltréé: ?ooé ggtﬁcﬁgﬁﬁd I%ﬁlg&ﬁ{ed by Formula
(Ia)r epresented by Fornula (la) or a pharnaceutlcally
acceptable salt thereof, ereinV, RI, R2, mand D
are as defined above in mula (1). In another
enbodi nent, the presentthventlon is directed to a
conmpound represented by ul a (la), or a
pharmaceuti cal |y accept ablag s4mt t hereof, wherein the
group formed by -HC< an pre t s oxocycl oal kyl
or hydroxycycl oal kyl .5 30oxdeycl opent yl
particularly (R)-3- ox0C | opentyl, 4-oxocycl ohexyl or
3- hydroxycycl opentyl, especially (R)-S-oxocyclopentyl.
In a further and preferred aspect, the present (Ia)
or a?ﬂéﬁﬁ%e’u@&llg §cc@f(>t5ﬁ@ befindr@rAntcRHP O URU R? GRERSERE ssddemred above in
or mul a or a pharnaceutically acceptabl
Fb“@ﬁﬁﬂ)thereof wherein V, Rl, R2 and mare as deflned

abay @ndtier Eﬁl’)é’ﬂl&héht [(the predeﬂt 1ﬁ%nﬁ<b'ﬂ31@ dirégedatio @fzorhﬂliuﬁd represented by

ForBE B bRl e HAE PR gl 5%y P aa
>V mbmamcneuttyrcbalkyl)or apdrenicpdivatkys algl 3%hmydoﬁe,ntyrtvbaﬁmlanlﬁ(ﬁ);3-
0 < C

oxo%{cf%ﬁ%&l 4. 5@0@¥$%11§f(f%r 3 %g(ﬂox%§£1§ﬁ%§/§ %f}) aalﬁ?&sx-dxggjcﬁ%entyl.

parlnp élmhar 41151 p(er%rregaémeteghe pespRh tnyentlon isglrgetgdtiogivespoungd represented
by Ferial(igxycycl opentyl, especially (R)-3-

oxocyclopentyl. The nol ecubar wei ght of the conpounds

of Forrmula (I) is preferab y less than 800, nore

preferably | ess than 609/#nost preferably | ess than

500. In the present i nven&nz)gn Rl and R2 are

preferably not both hydrogen. Hn the present

invention, Rl is prefer OR3, SO2R3,

SO2NR4R5, NHSO2R3, or y tore preferably

SOR3, SOPR3, or SO2NRAR5Y nost preferably SO2R3 or

SO2NRAR5, especi al |y SO2R3.

(Ib)
or a pharmaceutically acceptable salt thereof, wherein V, R', R* and m are as defined above in
Formula (I).

In an embodiment of this preferred aspect, the present invention is directed to a compound
represented by Formula (Ib), or a pharmaceutically acceptable salt thereof, wherein the group
formed by —HC< and >V represents oxocycloalkyl or hydroxycycloalkyl, e.g. 3-oxocyclopentyl
particularly (R)-3-oxocyclopentyl, 4-oxocyclohexyl or 3-hydroxycyclopentyl, especially (R)-3-

oxocyclopentyl.
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In particular RL is SO2C3_4cycl oal kyl , especially

SQ2cycl opropyl. In the present invention, R2 is
w@e@saozabl y hydrogen, chloro, fluoro, or PCT/GB2005/050053

trifluoronmethyl; nore preferably hydrogen or chloro. 0O

In the present invention, R3 is preferably G -3al kyl

or g mpdagulaveiiRlitiof thawerapqunds of Fatvhula (€8is prefardbdialessythan 800, more

pref@éﬂ?%sé!hh%dhy&wl%m&élﬂly lebﬂhﬂ‘fbopresem i nvention, R4
are preferably 1pdependentl|y %‘drogen or e.qg.

onén8¥e pregeny inyensipn; R '%'9& M P‘Hé’o thdiogsns et hyl
or If eH¥tPrddent iehtdn[1R Gis ﬂre{draCbI}SCFEES(DItﬂ gdzlth?es@gmam; NHSOzlf or
r3 e no 0 e
tﬂazehﬂq’b%gfsﬁfa%ﬁ%ﬁ o3 ke dss Bl SO RGO RRME,
equoraH$Sﬁ§R invention V [ s pr ef erably (CH2)k where one CH2
r l. r esent
|g n&g ﬁ%ﬂnaﬂ& 1@% or a&i sa&ﬁallg}g&cgkﬂg&wc P conpounds
of Inkhs presomnd mwe@twnm]ﬁu lénrefma,bwydmm, |0blﬁ@dﬂ@9f@ or gifluoromethyl; more

prefgrgﬁ}hfd,gg’*ehgpm&g 4- rret hanesul f onyl phenyl ) - N- (5-f uorot
hi azg -3- ((R7.3- oxocycl %Eﬁm | ) pr.opi gnam de

2( Ry ths.pp %Selél’ﬂvﬁ?tﬁ’nﬂf n‘éP‘ﬁ’fﬁa@Wﬁ FlPal}Qll(IBOTF IP%WHIY Cs
4cyctUch7yDbschlally)cyaoﬁrépyloxocycI ohexyl) pr opi onani de;

| f I
i b gy ahita. R R SRR R BRRIN Ly e of oo, oo
one pER: aﬂd(R'%JSFHydmgm dnid gleaithe isyethyl, 2r ¢otnbinst th formsuA- ioSryiepberad/

8- de;
hetek&c c?hc% )ll% %ng?ig;%ﬁé’ f%{&@g'ﬁ){ tgoﬁpﬂy}ﬁﬂo@%]et hanesul f onyl pheny
1) Istl(ezpr%%‘éelgﬂemmel%yq prefereblydni de;
( E)In Nregéesah URERIOAIVAE Qrefetatly acrﬁ)k(vareféydﬂe @HX edoap RREFMEA by CH(OH)
)

nmet hanesul f onyl phenyl )acryl am d
2- (4- Cycl opropanesul f onyl phenyl ) - N-(5 fl uor ot hi az
ol -1R the¢lpyes@nt ({viedtiod; kﬁ)pﬁafgtﬂily)pem yl ) propi onam de;

S04 bt BRTERL 0 AN el | vor ot i
2( FZ)(RE2-(34:Cl®yts>l-‘bmptbmﬁéﬁmlphmyl)@h@ﬁwoyoﬂlulw(om{yl)tﬁoﬁﬂ&l-hi az
oxogjcrogélx}l,ﬁp-rgﬁ&ngﬁﬂdgydr oxycycl opentyl ) propi onam de;
2(R)-2-(3-Chloro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(4-
oxocyclohexyl)propionamide;
2(R)-2-(3-Chloro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(3-
hydroxycyclopentyl)propionamide;
(E)-N-(5-Fluorothiazol-2-y1)-2-(4-methanesulfonylphenyl)-3-((S)-3-

oxocyclopentyl)acrylamide;

or

(E)-N-(5-Fluorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-(4-oxocyclohexyl)acrylamide;
(E)-N-(5-Fluorothiazol-2-yl)-3-(3-hydroxycyclopentyl)-2-(4-
methanesulfonylphenyl)acrylamide;
2(R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-((R)-3-
oxocyclopentyl)propionamide;
2(R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(4-
oxocyclohexyl)propionamide;
2(R)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(3-
hydroxycyclopentyl)propionamide;
2(R)-2-(4-Cyclobutanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(3-

oxocyclopentyl)propionamide;

-5-
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2(R) - 2-(4-Cycl obut anesul f onyl phenyl ) - N- (5-f | uorot hi azo
| -2-yl)-3-(3- oxocycl opentyl) propi onam de;
WQ@emRpA@0eY- Cycl obut anesul f onyl phenyl ) - N- ( 5- f | UPEDGBR2@3050053
| -2-yl)-3-(4- oxocycl ohexyl ) propi onamni de;
2(R) - 2-(4-Cycl obut anesul f onyl phenyl ) - N- (5-f 1 uor ot hi azo
| - 2(8)-3-(BCydobutppeubisnyinhenyd)oliS-fndothingdlcdd dé;

OXO%LB}I@%I)%I%I,% HRHO- 4- rret hanesul f onyl phenyl ) - N- (5-f| uorot
(( - oxoc]%/]cl opent yl) pro i onam de

2 RT02 (s shuiec s R aOSN  SRY P RS 1| dor o
hydfd)lx%l@]bpa] Fl)op&nélﬂrzfie%ocycl oElexyI ) pr ogl onam de; and rot
BB net Rt R TR RS RO PR S
oxo@cpbattymmmmamalej y acceptabl e sal t of any one ther eof

po iR HErROE bRl ek A Nl A0 Gy 3
oxowlohwl)eroppn@méme@ conpounds of this invention
' ncj f@(i-ﬁlﬁ%-d-ﬁetﬂﬁieﬁf‘foﬁﬁﬂ%ﬁﬁ? -NO(5- RBEhi¥AI- 2-?1)139(31 n

For eélg, is selected Tfromthe preferred, nore
hydﬁ??‘ié"fyélf’? DprApionatpides or r ed, especial |y or particularly
I &he@hgﬁﬁmﬁcaﬂ@accﬁﬂﬁlhe yawdfalh},lcmetlﬁ@fef ore, this

o e7RI Beptep SRR, dath vaRebie B Biperti Bt Ble AR Bpppraely for
cactavadialpie, prdfartedapipoundsefakls 9""911198 inclde thossdin lwdichiseveralipt easls variable

r
in Fﬁ mifila Y% ﬁéj&{eﬁ‘ﬁéﬁrxthe glje{?'rled el‘l‘%(ﬁﬁlo&&#&érf& &gflﬁall% or
partighlridy, qted awpy RFleachaigraklqy el here&@e thigs alﬁ@t@arsu@tﬁn@ﬁ Y lﬁ%hlde all

comBihbtidhs Uﬁfkei@ﬁed lnfé%rei@frecb rRNGREE Al esﬁ&iﬂll!y Bad pa‘i’tﬁb‘éﬂaﬂy listed groups.

h f I f I I d t hyl
et hF S EER, IS e Ao e as el o e Eggpypaving the prfi
“alkl[? ellmhyth foﬂl'lbamdjale, aleRry, )allkeﬂ)rl;:hlltylngl hrdkdke 11ke£dnkz&1§ yarbon chams which may
be liﬁgar lgygr\élllcthecfgr co?ﬁ)l}lgtlons khlé?etour a}{lﬁlgieg 8}’ E glgoaé%gau el'}ﬁ%lpyﬁ thyl

one unsa car
pronys eﬁ@pweyleblﬁyl feorang feanipityd, penigh hexll,lhgptyl and thedikd. fAlkenyBn“alkynyl”
and ﬁ{ﬁeﬁiklé Yérmg ﬁl\éluﬁg cagbcﬂl c‘ﬁﬁﬁm “at fer@Bné &satg’ate&- carl?on—o%rboﬁ Ii)ond

carbons in a st ralg ,,ranc ed confi uratlon
aI I3 usehRersiny forsxemplpol |¢o+a§<Yh VIS PSE Enmemmen al1<m1ehaa1ns Pr4 qagboas — that
is, Of BB K cabondfn a Athight KiyBradetBad dogfigiLatidal AR AlkkBhaing nb €4bon is

oy 7 o b SR B RB EAEL R whe e

alkyt ralboidgiog eonotighgroupg no het er oat ons, and i ncl udes

g; 2,?1 %)a{?‘}{.?l)s/ G g‘ﬂ@atﬂgdj‘ C%ng%ﬁé nggg Xﬁ‘é rb%gaggjéoﬁt%mﬂ% no heteroatoms,

and ggbtmengEyclie st R yioenydes idromisxf cvaedirlsad pirkesyélic rings
1nchﬂé%y$l§§r3ibyl Q?J:l cybfa?énhf&q 8ad &ycloRédyNgnd iRl | ne,
OTrlrlle rt]e(?t’n “%ert]logeln mclrlll?lesaﬂuonne chlorine, bromine, and iodine atoms.

The term “aryl” includes, for example, phenyl and naphthyl, preferably phenyl.

Unless otherwise stated, the term “heterocyclic ring” includes 4- to 8-membered saturated
rings containing one or two heteroatoms selected from oxygen, sulfur and nitrogen. The heteroatoms
are not directly attached to one another. Examples of heterocyclic rings include oxetane,
tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, tetrahydrothiophene,
tetrahydrothiopyran, thiepane, thiocane, azetidine, pyrrolidine, piperidine, azepane, azocane,
[1,3]dioxane, oxazolidine, piperazine, and the like. Other examples of heterocyclic rings include the

oxidised forms of the sulfur-containing rings. Thus, tetrahydrothiophene 1-oxide,
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The term "aryl" includes, for exanple, phenyl and
napht hyl, preferably phenyl. Unless otherw se stated,
wo bmstiezom " het erocyclic ring” includes 4- to 8SrPeEGBeISMES0053
saturated rings containing one or two heteroatons
sel ected from oxygen, sulfur and nitrogen. The
tetrahpdrothivphenad , 1adiexide tetrelmdesxtltibgyraalt l-exddeeahdiigirabpdrothivpytaw 1 ,1-dioxide

M&&?e&ﬁb@ﬁéﬁb%ﬁ&hﬁg@, rings include oxetane,
t et rahydrof uran, tetrahydropyran, ](uﬂ%%ane oxocane

t hi'Gtlesh atheqwise rs%fgo‘%l% teAm o‘ﬂﬁ*ﬁ‘é??éy I fng QF orsmbered hgteroaryl rings
conihiiiin@ﬂa«iﬂ ﬁeterbitblﬁg fRted &o/t dxGlgdASsul iy dnd @littodbr) Eixamples of such heteroaryl

aze c I,axane
rineb B Ty ke, PATRA v RE oot o obl BRIy ity isinsoly,
triazofyl, Iwa@mtyy thiadiazolyh gsrarzaiyl] myalidintyh eyrideridylspytinfidinyis pyoézinyl and
u1%_ sulfur contai ni ng rings. Thus, t et rahydr ot hi ophene
oxi de, t et rahydr ot hi ophene 1,1 -di oxi de,
t ethg Wme derniulap preghovin withayea definitive éﬁeteam@rw % espgin apsitions. The

presént lnveﬂthdﬂ’ihcd@de@ﬁlﬁstéljecﬁ%n%@ o dﬁe%ﬁlgtrk ®oP@rs h&kl@éﬂ QoMmfets! C

rngs. Unl ess ot herw se_ st at ed he term’ eteroar
masrefﬁgfsala%rg efe.) gl PhArmaceEcaly a‘f?@]?t%l?lﬁ%ﬁlt? thegept @’?%Wh% qg?%féoally
drawin ¢ sﬁf&lfbﬂﬂﬂﬁlm uitRdrotaixalsiof Q:Bﬂe&xgtms’las vedlll af Iusbla&ﬂdpemﬁc

ni.trao S, of ch he ero n re.
ster$0ﬁsomﬁ Iare apvrl?cgq)c{ei& ex?)?% \gf;eé? §He01 Fa#fl}y?:%vn] stal%i o %‘i‘%ﬂ Iﬂ(]ﬂhg the
courisg ofithez syinthktic trbdedured yskeqd toi peepiatei saqlrxto;zipputtds,| oazr_uhs;dg racemization or
uﬁ@ﬁ%ﬂ ﬁ?ﬁjcx urestkhb@lgfoglz Fllﬂledtlﬁweaagt ¥gro Y df{g{lﬁ%ﬁ cedures can be a
yri I ny razi ny triaz ? ?1
mix étefe@wﬁmﬁrae B2 ?H*@Wﬁf %pt%/erf@amowdd@fher@bwe\f@m ae exists, the

pres%t%v@?&ﬁi@ﬁﬂhﬁef IyPPossHsié iaﬂﬂtoﬁleﬁ Qﬁdl bhaBRSceuticaly &EWHE salts thereof, and
lrnventli Qgn 1 ncl udes a st er eoi so g eqQnetric

misfu et Ssispt WA reOEN S s SEIPE Bineier W cprpgigd of e
aboya fatmnittazand pmmwéumllﬁmahdt‘tﬁe st therebfeaiseinfthe form eﬁtolvates or
polm%h?c o Il # ?gl:né %nvg%tﬁ)e\q?rlc’c?uge 54 altp?glb?et J(lﬁra ?n% CPO eéﬂ&é forms.
Thedypeoéa scém'efthst fonms tid sobyatenehay ucdculébydemtedm@ng as the solvent is
phaﬁﬂ@@lbél&a@l |a1:c§épt‘351§v‘@or%§atﬁ;;1@t“%%r ‘&H&%l%ré@anol%e{oﬂg ot tBlike can be

coursé of the synthetic procedures’used fo prepare
usedsych conpounds, or in using racenization or

epi gide ltlZe&foh@gutﬂf @mffamme %Ir)] kiGN ded for bmmgﬁdal € thel) ate}fReferably
uc OT . SuUcC e S can e XT ur
Pf°‘6‘¥edé'% ﬁggﬁgﬁmyg OT{AR 2R e"ci‘mtpgi?? g"ﬂ% F*@@%@O@&H%&Fﬁf& Ee&?te”% pure,

at lebdt ©5% Iporeaand espaeibllyent Bxst 98% putel(®o gp¢ esewtightrforewmdigho hasis).

| NGHUGRS piftidal %ﬁ&hﬁh&est %a&cmgmg&%@%% b&@%@e{ sfe

accep tab e Sa tS thereo m Xt ur

conmmri@f Eprawiaf (Deen d ghamaawﬁw%ﬂy ageentablg sejt thereof, inecombinationith a

phaeRERALAIE BeplabR caieve fornmul ae and pharnmaceutical Iy
acceptabl e salts thereof exist in the formof solvates

or Pﬁ%fFS?hléS HisHHOmPPLiaRds canpsiseshof a phgrmacrykically 3erepiaRle cayEer and a non-
toxi@ih¢rapanisdllyleffe@ivt WabES ofdcbnpolndaNFofla {T) bf® phafiieiitichily

acceg)%})?:is%l?{hgrre&t that forns the solvate is not

y limted so long as the solvent is
phavleeoet, vgthoehis ymbodimeritahd myvenkion erermpyshas a phermaceutical

comgsm%ﬁqth@%r‘aﬁg}ﬂﬁ r ﬂ@'p&-%‘(} g?&%ellnialﬁﬁd ﬁi@ﬂet& c?lgrly type IT

oun are |nten
diabgtes bpréheagtivatian oflﬁlg CoORpLising @pltgrtgapcgpt@blﬂ}yacceptable camer and a non-toxic

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

The invention also provides the use of a compound of Formula (I), or a pharmaceutically

acceptable salt thereof as a pharmaceutical.

-7-



10

15

20

25

30

35

provided in substantially pure form for exanple at
| east 60% pure, nore suitably at |east 75% pure, at

WO e@stio®30 pure and especially at | east 98% pupPer/GCBe@E050053
on a weight for weight basis). The invention also
enconpasses a pharmaceutical conposition that is
corfheicgmpounfls and compesitieds ofthTresend iaveatin argeffegtive for treating

hyp&El%éﬁﬁ& it didbRtel %aﬁ@ﬁﬁw 9pd 8 dpBlibs, InBdefiRdls such as, for example, humans.
i nation with har maceut i cal |y accept abl é

C ar?he dpventngfsg ﬂ’%rdys ? pethed, ﬁﬁi&@?hﬂaﬁtﬁ qféheéaé’ﬁ'ﬁ’rcut@étaleatf of 4 condition
wheP WtivaRioR bt GK & deyiraMeCdRipaiih€a ey &l admindkding af Offdca¥d finount of a

thera ut i effecti m)un f ound of
co PRl Sphib et B R eReb SR En o s
t h €Fhe ddventidnraiso pevideswe tokihnd dfprephgtabtindir therdpeuticheatment of

o U PRSI, 8y Uy R
effegfjva lpmpen 0 penmnoeud efrHoymuly 0 of ¢ plmnaaf@ut@g Y #pgenighle salt thereof.

actyng @ﬁv‘eﬁ’t‘fbncbiso %vuﬁ@ﬁfrﬁkﬂhﬁd BChr& R JTRfaBits, patiduYarly type T diabetes,
acceptable carrier and a non-toxic therapeutl cal Iy

in et dempBS BB PIE-isbele SWPENEF Y OHBIPRERILE eps olgfanep comprising a
step[olfl adriiBisR Hig ﬂﬁdffeytlva(pf@ﬂyla&lic anpaitiof & Behahd of Hoemula (I), or a
nvent o &S the use of a conpound of

pha@&?%lf%y(aﬁepaglfs lp%ﬁrg? imaceutically acceptable salt
t hefhe ivesi®nalsp peavides the nsecdla cdinpound oHbarmdie (Bt a pharmaceutically
acceg)&%%ﬁ{ﬁlb&&sasﬁg(}klaaVQ{ogsent invention are effective
treatin cem a and di abetes, particularly
t yplhe |lnve@noawb9 @gow ehihpasrRi e somprurd gEFormale (Bxax pharmaceutically

accéiitémé @&lt th&@@f fon Mﬁﬁidpﬁ?la@ic%@ tHeFfaPdiid @SatmeRF H%érgq)}fcemla or diabetes,
or therapeutic treatnment of a condition

ro t
pm&ﬂ%‘ﬁ’é&’ﬁ%ﬁd@ﬁ%n of GKis desirable conprising a step
of "Ehd ifivientivineatso Ppepviries e ieaifia\cempound of Farinul (D orpaehathacdutically

accelp Bﬂ%&lfthgnlﬁ%f fof [he@ne{) hlﬁfog% gl%ete%gé/arty ya%%eﬁﬁdla et%?el 11% a human

ereo I on a SO pr
dempnsiypting Ia@-thabetm thypengycepéaeriimpaired atmttolcmnday pergl yceni a

or ﬁfe%%ﬁtﬁﬁ alsB%Hvidéy{h@'héeyofta)é&ﬁpduhd Qfﬁ&‘ﬁhﬁ%}) &%’Eﬂéﬂxﬁ&éﬁﬁcaﬂy

a ste of adm ni st ering an effecti ve anount
acce@@hﬁﬁéﬂh@efs?f ndhsvmpnupfactuye of grmedicapmegnt rf%fé’é"‘cﬁcflﬁaéﬁop 9f &k.
ac CERtht@dn:fb provits 86 lise oFARomPotaa bf RétmalagD, @ aPHireiRSeutically

sccebg gt BerePh AR el idraisery e PRl o iRapettic
treatmepesflyyergpdeaior diabpias, peticdarhcigsel] tiabetesance conpri si ng
a Slth% QIIV%];[UO%%IQO %p %d%g {hg gse"'f_}g ra%ér}’ng&:%ii ¥FF08‘{1191§ r(‘i’f,' oq%tphgrmaceutically

anount

accopiablerselt ienedle il thg/mwé@bma@l agmesligamentiienrthepreventien of diabetes,
particﬁl‘éﬁf‘iyb@ﬁ ddbees, i Ql\ﬂn%%leﬁﬂ%trh‘tﬁ% fod-digbeie i’%’l‘%eﬁfa or impaired

Formul'a (1), or a pharmaceutically acce sal
glucPT’?é?P]é’@f‘ce as a &K activator. The invention al so

p Ir1 ORbie @&:Bpdunés alullﬂeoﬁﬁosﬂloﬁ@mhﬁm&eﬁf mﬁﬁﬁ(ﬁﬂl?@ Hel o))tlorﬁlly 8mployed in
arnac uti ca cce eo
corBRRAAT dne SPpré, i S dithec Bt of AT SBtre Rl pironhish

inchade, b aytaalphssulfonylureas (e.g. glyburide, glimepiride, glipyride, glipizide, chlorpropamide,

gliclazide, glisoxepid, acetohexamide, glibornuride, tolbutamide, tolazamide, carbutamide,
gliquidone, glyhexamide, phenbutamide, tolcyclamide, etc.), biguanides (e.g. metformin,
phenformin, buformin, etc.), glucagon antagonists (e.g. a peptide or non-peptide glucagon
antagonist), glucosidase inhibitors (e.g. acarbose, miglitol, etc.), insulin secetagogues, insulin
sensitizers (e.g. troglitazone, rosiglitazone, pioglitazone, etc.) and the like; or anti-obesity agents (e.g.

sibutramine, orlistat, etc.) and the like. The compounds and compositions of the present invention
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particularly type Il diabetes. The invention al so
provi des the use of a conpound of Fornmula (l), or a
w@b@stesveut i cal | y acceptabl e salt thereof, forP¢heB2005/050053
prevention of diabetes, particularly type Il diabetes,
in a human denonstrating pre-di abetic hyperglycem a or
and iheyettier endi-djhhetiosgents of antishyperglyFiveic pgentspmayda adiniggstered simultaneously,

Sem{gﬁ&‘ﬂ&@ﬁ% bhgyuse of a conpound of Fornula (1), or a
p armaceutl cally acceptable salt _thereof, in the

e derT, PRATRCelichH FCSRIRNNG Salrrefefsdo sali pieaRTPd fiom phaggaceutically

acce-'éﬁﬁlelnlﬁﬂ-&ﬁ}d Hakes @k SddsP rvmehmtohlbalmldw the fpresertt gﬁv&am Gk Rfdic, its

or a ,, O a rneace ca acce e

contRu vt i e RO PR o ovi bases,
inchygligguihyrg@nid basesaind bizemia pased. i &alts damemﬁom swh ity graicdlayes @viude
alurfhurfl! ARG, RARLM &#é é‘rch%frﬁﬁsy RErid, kefn%h@ RBLES m g'he%%um manganic,

invention al’so pro e’ use’of a conpdun

manga oKy naataisw}n seshiurg, ziicandrihe dike salte| Payticudacly prefsred arpghg ammonium,
calctut hﬁgﬁesmhlnpétsk?nuﬁiaaﬁ& £ Gudnk! Seffts. 0§alt§ a6l %fﬁ%iﬂﬁrtﬁa@éutﬂ:aﬁ@ acceptable

reventl on of diabetes, particularly di abet es,
°fgan}? non-koxifeses e selisof | H‘@miﬁ’ SSeeAndgt %né tel‘i%lé F‘@‘F‘% ahvell gsicyclic
amiho¥RAd Subslitgbdianiae sue arnamfmay oddu@ing QAP Sut@tic Aflides. Other

f th
phaGRPRAR 0% sipate PR R eIeR) BB Al B o tctue, for
exaroplhergising, ibetding lvefféine, glepdine, N’ ¥ -ditrenzyldilyypere dibmine ndigthylamine, 2-
diet ﬁﬂhéetlraﬁq@' 591 ﬂ‘gl?oethfaﬁ)(;l Uﬁﬁl!nﬁle e'i’l]gjlécng %ﬁjnfﬁé %@thylmorpholme

uri de, I mepiri plﬂ
ahlpfa@ne @Fqceaa@medlastldgie» @@t@ma@lmea émemlm%sler@nune
morﬁllldhh@ fpgjéfahﬂg pipeRiliigtpd ﬁle résﬁis FFSYHInd Surifey! MBSLREYhiEE tricthylamine,
g% B)ﬂﬁ%hexam %&lﬁ‘ﬁ m de, tol cyclam de,
trim Xlg‘}“neﬁfl@‘i? 1ag oge amWEla? ° phenform n,
bufWheni the coaipound ofglietmagmrﬁm&ﬂﬁcmgoms&t s ((oﬁ'e:(j)oncﬁngmm ¢aflde

conveglﬁﬁt%rn?r%?aped éjo% ﬂlaﬁﬁﬁg Hea éc%%%ﬂ ’toxg(lt %?(;gzs 1'11{91%@% ilnﬂrganic and

acar OS
orgaasceidagdugh estds mcigd,ﬁ, fon expmpi, ta¢etlerbsn7(eeesglforli<r, byizpic acamphorsulfonic,

citrit, %ﬁiagéshltf&}ﬁ@ ﬁﬁnang' %?@ohik a%&ﬁ]lﬁlc I%Idﬁ)b}onﬁg Q1 Ehlaall!)ﬂck f%ethf%fuc l)actlc

antl obeS|ty agen . utranlne or |sta
malgjf, analip.amandgle, myhanesylionts HUc, AHEC. PERYEHRPHEEC, cpiloqph@w Succinic,

sulfﬁicf—‘ﬁx&ﬁﬂic blﬁMﬁéhEslﬂIBﬁB geid Bl B¢ Qs PaRichlady foRirbCard gigfY, Byd@ébromic,

hyd@%r% MRS sty B PorestlouR o Bric iidtne. ¢ er m

" pHEe phasatcdutel qumsmeqstcﬁ Hearssalt tirs/éntiopfcemprise@ compéwhd of Formula

@, §F's ?M@e&%ﬁ Blf%gﬁ‘éﬁ ér%&’ ésyan%% %%?ﬁg?gdj&t %%ﬂa&n%éuﬁcaﬂy

es or aci e CO
accadptablesatrighand optienallly ether thesap@uiroflegwmﬁ wgdjyms daa cerapositions

inclERRSRPoEIYnS Yuithb1E RR oA rEdif HREATHR Eﬁbﬁtér&l%idcbﬁdﬁg G@d%ﬁtﬁ&loﬁs
non-t oxi ¢ _bases, i ncl udi ng 1 norgani c. bases an

intragyseular, ad intavenons) pammfsialiAng aioYell as éﬁ"a’&ﬁ%“%é‘éf@'éghu lﬁltaihﬁ%i élthough
the @bdt Bmtawmrmﬁemﬁaﬁy pifen €@8d Willldepend WP eParticulpr s andf tukd 4hd severity

of tl%:gcr r 5 rﬁgir w;h&)c&%c ‘Tq'ﬁgfsegl%‘g]lﬁ lﬁ:glggaﬁngu%eg%? gl_qle pﬁann’aceutlcal
comPaaltiqns wlapbé gonpeniindy pesengedén trhiedoaapetdorimuamd peephred byngny of the
metl?ﬂ?ig%ﬁ’ R ¥ %&% sodium salts. Salts derived

a acc

rmaceuti ca ept abl e
The pharmaceutlcal compositions according to the invention are preferably adapted for oral

administration.

In practice, the compounds of Formula (I), or pharmaceutically acceptable salts thereof, can
be combined as the active ingredient in intimate admixture with a pharmaceutical carrier according

to conventional pharmaceutical compounding techniques. The carrier may take a wide variety of
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organi c non-toxi c bases include salts of primary,
secondary, and tertiary amnes, as well as cyclic
w@eiosae3oand substituted am nes such as nat ur al PT/GB2005/050053
occurring and synthetic am nes. O her pharmaceutically
accept abl e organi ¢ non-toxi c bases fromwhich salts
formsalepdnding on thedormef] purparatiérodesissdafmpddainisiragjpm iegeoralyapaienferal

(1ncﬁ1@fn ﬁitﬁ@enoﬁé? OJThlﬁethe Bﬁmh%cegﬁcjﬂmﬁﬁ&ﬁé lLBRE Plesdhk RSention can be

y am ne, - dieth y am noet hano
PfeSQHtﬁﬂ %é‘ﬂﬁﬁvredlﬁth %}létﬁlﬂﬁf% oral éﬁ%fﬁalﬁ‘&tlaﬂf% as éﬁpﬁil?se??ébfft%?ﬁ t¢hlets each
conthhlﬁigﬁ)ﬂrdﬂ@lkﬁﬁlﬂéd aammd\drfﬁiel”ayﬁ\w @gédléﬁt NBurthgt, thé&:ﬂinﬁ&ltlons can be

presup T Rl R SRR, 5 AP o R g  non-
aqu¢pos quid, aearr @kinpggter pmolsn e as pwaterransqil lidueicdrudsionn dn addition to the

com&ﬂéog %é{%ﬁ% %ﬂlﬁ%&% (r)]lg %ﬁ;gtlﬁé( {:{&ﬁﬂ d oftFrohﬁhQ gk?%%gn?ceiﬁhcally acceptable

salt fhereg may ple bhadmivistered by gqrxtiroll«?dtrgle@se mearsodof delfverzdewices. The
comié@snuo% fﬂé/ﬁ%a%at ByYanP bR ﬁﬁﬂlo&sfd?ﬁhmaéﬁﬁﬁ 8iHetaf 3hdh¥nethods

. .acce e non-toxic acids, .incl i norgani ¢ and
1nch&ﬂeda§Fﬁp é)f Bl&t}% mtg@aqqmat&ndge qcméq lag'gdlelftd‘flthél%‘a(ﬁfﬂeé that constitutes one
or nﬁ;ﬁeeﬁdcé’ssarb BigZeﬁi’eﬁlS uldf genéral, the emlﬁusﬁlons:aaap’emaiﬂyflmﬁbmly and
1nt11}c%;eta¥ ixm Ehe aﬁ ‘éuflrl%%ﬁ(’l Onl‘; w1ti’1I lﬂ%l ﬁn% %rc yachilg!%&J stoﬁglzagnl‘i%rs or both.
The peddiet, carn’amjw Gooyenirptih dmpesluhtbd_m dcsqudm_scn_,tatioht ric - ’

pa , «C - A .

PoTLE AR R CompIAREL SUGS  Bmca
accepabhcelm%anriy cpmaeuad ofBorats (Bi e p@amwmle%wﬁqeetable salt thereof.

The Ryl ﬁ&ﬁﬂd SHTFofmul 818, OF SharRALSIRAIDY dceptabW shitd théreof, can also be included in
sul fonic,. and, tartar.ic acids

an

Pha‘ﬁl?&"r aj SOMPeSontig SR ingtio ydth ope p1aors P&‘éﬁ*}?mﬁ’ww Pgfre
compouds.i se a conpound of Fornula (1), or a

ph c I a

ng‘f; g%ﬁaerﬁ%éeuﬁ‘éa ar r?glgg%st%? (t:hg 1‘?- 4&10& Lllg]{u % a%%arcrgﬁhec?l?ya%c eptable

lipos;qmai f;mtllab;on@phtemmgla@pmp@md |06F¢rmglae(B; erphanyacadpallyanteptable salt
theradt€ conposi tions include conpositions suitable for

oral, rectal, topical, and parenteral (includin

sub&ig Péﬁ@&sgﬂwalﬁﬁmsliﬁﬁl@weé Fan benfer prempley F%‘Gsl}quldg or gas. Examples
of s@fllBattefilifidideQittosd Seriitla, frosé] fAld) ip8lhtind hia@betthi S346, magnesium

| t t abl t
sl B e 4 NPUEIC N TR AR O 2abl o e o,
wateraﬁwmplamﬂ g&ews rearrigrs ddclidh earb@ndloxtidecand nitwgennhi ch t he
t, t . . .
o ot dioRbeitichs B o S R ) Byl prasmacouical media
mayrhee,egl@lwecbl qui empﬂe vaish glycols o, ahtdhcplvf, dpenriag ageptsapryseoatives,
colohhg adfRishad %e‘ﬂﬁtle Inals B \!M?:d ok %ra@fl(ﬁul@ﬁrepatﬂﬁfomh aslddpensions,

har maceuti cal conpositions_according to the invention
ehx‘ésr %‘dﬁ?lé?‘&sa‘ﬁll“ﬂ? caigIsSueh 3 Starchesa pueainnirostystaling pellulose, diluents,
graﬂil[aﬁﬁg agRfits, ltﬂhﬁalﬁ:ﬁ} (7616151 dﬁsnﬁégrﬁﬁng I’ztglén& éﬂd)the li¥e may be used to form oral
ceutical | y acce S

sl ERRRERS ek Pyt GRFR T LB s BRAS Af i of famiistaton,
tablasjmdmlm_ubs wiettive raefpringirarel desape anits whareby salid barowchutigpl tagriers are
emp _Ig e@étioﬂgﬂ tangé rﬂ“@%@ %a{t s@ag%gt b g)é ElnB %.lé) 1 ues

on A tblet @pmlwfg tb? @moatlmf thie givendign fﬂ@V bammwckw camptﬁﬁswn or
mol&ng opférlly Qfth By &'?ﬁo@é #lceskorD GrlghdieRd ok AdjivAH8NObSpressddidblets may

armaceut i cal ositions of the prese
be prqwrgﬁ Fy qugf%?ﬁln%,gn a su1t glg machine, ﬂw active 1ngre(B nt 1Sn a ftree-ﬂowmg form such

as powder or granules, optionally mixed with a binder, lubricant, inert diluent, surface active or

dispersing agent or other such excipient. These excipients may be, for example, inert diluents such
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presented as discrete units suitable for oral
adm ni stration such as capsul es, cachets or tablets
w@2mh/1eont ai ni ng a predeternm ned anount of thePEDGBY®5/050053
i ngredient. Further, the conpositions can be presented
as a powder, as granules, as a solution, as a
as cglcigpesarbprente, sodivom catbpretsuigctpseqealctiim phosphateen sedipe phesphate;

grartulaflhé £hd (ﬁs?ntégﬁlatﬁlg |agénﬂ‘> W‘Lﬁﬁnpfé%rﬁ 5(@fdh, dP hlghhic 4tid; b1nd1ng agents, for
wat ef - | n- ol | qur d sion. In addition to t

exaleﬂwhd%%@f P@Pﬁsangéﬁbﬂs%}tng&%fmﬁ?é‘m&f@ Wﬁ&%?ﬁlﬁméfeafate stearic
acidfo €18, | The ¢dblets rﬁz(y 173 dﬂ&i&feﬂ&»ﬁ ey hﬁ;’zlbé doafRa 6§ Rhawa BchaRjués to delay

dlsugteég?g,g)gfghqé{)a %ﬁg&g},ﬂ& /ﬂB’r ga%@wft%gﬁi} a(g\%ug élgr(ézg)glllt)]ré\(r)llclel: g (sjustained action over
a longenos.i Farexsnplg y tioe dolag patedal sbeh @ zlycodyl mbresteaith odglyatyl

dlst%ha@glgy}py ) general, such nethods include a step of
I'ng Ato association the active ingredient with

t hdn dard geletin ¢apsplescibn aqtive ingeedicptrie mied with én iner salikdilpent, for

exarhﬁlg rcﬁﬂiuﬁmaﬁaonit@ cgl@ﬁﬁlr Iﬁlosphﬁtg Br KRR O sbit ga&uﬁfaﬁsuﬁrs aRes@ide
uni f i ntimatel adHIXIn e active

1ngrf:(§a}t @(ﬂ“é‘ﬁi( w% ‘f’ﬁell 9r&u Py mé’glf“inr for gxaglplep P%@?‘}Pﬂd]ilq}li‘dd@ﬁafﬁn or olive oil.
Moldél thislets miay bemsdeﬂfy Iﬁkﬂﬂlhg m'la‘saltﬂildldwhlne Ceamixtudesr tthpowdered

th t
con%ﬁlgl\é%]c% ene%ﬁl aﬁ)l g t11 éﬁlhg:nﬁ,&%g Plgﬁ,%gfrsﬁagl? Efm ains Eom about
0.05mp\te abdubfe efthe acmzé mgiedlant phdeach cabietioc edpsyle prefeepblyatohieining from
abof 05k to Qd%ﬂt ‘MQ%QH%%%%*&W mula (1), or a

phar méceut i c accept e salt thereof. The

c orfi®h mle@ﬂ fqﬂ@lalﬁmnaznf@nqed fespthqypielragainisiretiondp hymans may contain from
abo@ @%@tta Qﬂxﬁt Sb1aBtitcHBER, Qfompslaﬁe&wﬁpalb@pfojsﬁhtu dﬁﬁcohoement amount of

Egarna cal Co SItIO b ég i nat W|1th one U
carfBE ISR e BT 2290 3 o aheh TS PEERp PO segonton. Uni
dosgph &oriR edUganeally crmmimlmt\t/eeﬂ fi®madbodtHing to uhoamg @fhd aedveidgredient,

. t c ab i 0 a
typ1&llﬁ?§r§1g,?5§%%ai 0@0 %08%% ﬁ);afn’gbjl(ﬁmlgaﬁ)%ﬁ'%n%Omgaégdaﬁlg, & 1%80mg

ph d?hm@emtmdabmposawoegftthsbpresestanventlmuédﬂe foTpagenteral administration
may%%‘i’e%%@ bl éoﬁfﬁbn&cﬁ' rsﬁép@r{swﬁm Y EHvE @d?nﬂ%ﬁndsfu&)%at@?( 3{Rli@ble Surfactant

sol %}ﬁs Exanpl es of solid carriers
can pg,plydrd sp o@éexatne}er hydsaxppropyeptiploscs Digngrsions gy algoibg prepared in
glyc3@8 liquil §6lyéthylerRGebB, andRGKEERS theRest if Nt RurthaNslp@iepAlivCcan be

. .acid. Exappl .of i UId rriers are sugar syrup,
md'b‘%gﬁ(wre@fl{r'?e g‘fst?’?}‘%nt ﬁ‘gm’\ﬁéﬂoﬁ%a MSEYanpl es of gaseous
C arBhiamasedtmzdIcmdposa&nbmhejpresemdmeamm mitslofpe imjectable use include
r .
sl SHBKL il RS REH e, 4 A QRBRESARE 0 fmof s
powdsea fasthe, exmenaneogai prepsration of sush stetile drtiestable splutignsror digpersions. In all

case@l gﬁé"ﬁlﬁi inflcfabie rf&ﬁlt thYs€Be stéi'i:hl: Qfd' Iﬁ]lgt BOGRESvelyREd fob @ask 's%ﬁlgablhty
be used to form oral \Er;e par.ati gns suc

The@B%’é?%‘P?ﬁ‘h @m@P@Q?Sr%ush%s@éﬂ ‘Ei‘fi?fd congipnseof mapyfactyre and storage;
thusgpi‘léféraalif shbud Beh@‘éj served ggHinst thﬁbﬁﬁ?ﬁféatﬁag al:tidnrwgﬁ&édrg&nﬁﬁﬁ such as
.l uents ranu atln en upri c
bectgia AU o HeRi et ion 3 SR Bittnfion SRl PisoaBE g exampte
watdrpatianol; pdlyd 4.2 glyserel aropylewrelycolarkd ligsid polyckbylene ghaobinegetable
ollsaaﬂgfﬁléplle e?&%@iﬂse of their ease of adm nistration,
ts e

capsules are the preferred oral dosage
uni R@%@W@W%ﬁnsmnwéhme@mlm@amw b¢ Byasfornp gnitable for topical

use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, or the like. Further,

the compositions can be in a form suitable for use in transdermal devices. These formulations may
be prepared, utilizing a compound of Formula (I), or a pharmaceutically acceptable salt thereof, via

conventional processing methods. As an example, a cream or ointment is prepared by admixing
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enpl oyed. Optionally, tablets may be coated by
st andard aqueous or nonaqueous techni ques. A tabl et
wa@oensaoieng the conposition of this invention PEEGB2005/050053
prepared by conpression or nolding, optionally with
one or nore accessory ingredients or adjuvants.
hydi©phifie weistial andiyhien, togethgr With abewsgant’s do dhpucldmwpoof thesgmpdund, to

procﬁc@é'ér@aﬁlbbleoﬁ@ﬁﬁ'lﬁﬁngEti@sné&édn\!l@teﬁ&gr edient in a
free-flow ng formsuch as. powder “or granul es,

0 ptPhélﬁ%ﬂc?‘s?lc icQEpesifiopofthip FIWE@}OH c%‘kﬁlp & 4ot sujighlg for rectal
admétiidtid @6t whepdihi e e@riaGk b Y&idO Mt iSlhreRebR th4 tmgﬂfaﬁlre%m@tdﬁ& Idose

oD o BRR PRih BR G EoRP P B3 Mgt SRy ted n he rt
The ceppositvaeitemay eacoossienityafoonedhyfirstsdinaing the coppdsition with the softened
or nf%ﬂ@c?&Frﬁ:‘i'@) foﬁ&v@é&lﬂg%hﬂlﬂ% aﬁ@Q\T ging ihGQE ating agents, for

corn st I'c acl d; binding agents,
fo rPhelsaaanwtleal cgmpgsitions ofdhig inventign capchedn a formryitable for inhaled

admlididialiGA t9ulD a BRI fion Eiﬁf blef ﬂﬁ‘ﬁk énd difﬁi%g SArHERs 84s8@WeAbE for example,
stearic acid or talc. he tablets naé be  uncoat dO

Partichlale Ipfgactipns i & Gwﬂ‘ff ﬁ?ﬁ%‘blﬂ‘ofl%f% fhglalen, Kgndeng st al 2000 Taylor
and dtaﬁumtmguhabemeal &ﬂdlaﬁ&ﬁﬂérbidl Dechhélogyh) Anghasy Hidkey, €30 Makcel

q act r 0 us n 0 er a
Dei i Bilo DEROR R 60 Tt bR, Bittn CRe B L o
as Iglkddigomb thmﬁmgn@apmd@ampr igkrpdienty, Ithedahattrreaamm composiions
desél‘i%@(pabolfegm%ﬁu&e la%fbpﬁ gl%lﬂla 8131-1)118 Eﬁ?@&lﬂﬁéﬁg& ﬁg-:ht‘:s‘ Bfich as
dilueres. byffins. fardsie aee!s: bindess. serfaseradiyyp ageatsothickensrs; ks rlqants

pres&%ﬁveg @héﬁdu[g &ﬁ%&i&hﬁ@ andl R 1ﬂtst Fibemidad, @dlblecﬁﬁuvhlﬁ:s SR Gncluded to

er. or an oj eanut . oi |
rendst B FQRB AT ot P b DB L he RisnERr oDt E AR s containing a
comp&dlﬂ obYormladil)Nor d phamnasetititlyl aeceprableisaletheraoflinxy alscebeqirepared in
ow] Qeor?ﬁ\qgg@% tlcanEll%ynd noi stened with an inert |iquid
P 1Gent able

t preferably contains from about
0. (Gamgrally dagsgeitevélgjoighe orter of oimabout A @l me/ke frt abawid Sémg/kg of body

Wel%@ga'%y fxe u%ﬂ%&*lh@ t@&tﬁ@ﬁ ro@ﬁl'e Xb&@-@ﬁcﬁéa@d%&&ﬁdﬁ@o@@@é&aﬁvely about

t o about g ea(:lvelngrelen
0.5ra88 ri‘b‘l’% 10g:per grtient Ref ﬂ%yn FOhP@mkeddlﬁlz?fesm% bg, Pféffctlvely treated by the

adnﬁﬂs!ﬂaﬁdnﬁdﬂfﬁiﬂ Buil 016 MBGRSg SFBNe daipb@idbef kiFaaDefbodPwEiEE: per day,

o ab ent ounded with an
or ag %P’ ialé‘fu 0 g??a ?%%’Hgt%ﬁl pgﬁ]?atlgl?{é’ rT‘?ayof carrier materi al
Wh [ Icis undeystacely howfevamnthatine dpesfi¢ dosa koeltforXny paticdartpatidnt tvilledepend

upoﬁ QEQAeqPoQ‘}Pc?o% &!:19 h{@' % dﬁ{i’cﬁ/ax%? thg' et 1‘Neélg] bl tatjuhé/of

ontal'n between out
admansttliav@, rovgprad @ﬂmstraitoylpta@aqf Iegcrg@ngdrugmﬁvmahw@ thez@mﬁgy of the
dise2d e pAHATH di=B O Patier BRIELoira Dby, Phrthe DA YUnderstood that the

Phar maceutl cal canpositions of the {)resent i nvention

comgﬂ}“@%‘}déalltsotperﬁ%fr"é ﬂ‘l‘se‘f“ﬁntl%‘b‘i?f‘ RF adrpigistersd aﬁ%&?thﬁ@l’%“é H"X?lé d

proIﬂt@laGtQ:hllJ}t inQﬁﬁcqﬁhoﬁWSﬂg@Béim@fzoﬂdﬁtﬁmaCt ive corrpounds in
act ant

ForTisamatts & afnds 1 S5 PR obEeoBpioRaRe SHERed known
glucakisse beivptosspag.ed illusirayéd/io dreabsayd degeribed haytip.einpattenler compounds of
the ﬂbéﬁﬁ&ll tha @)ﬁl@olmrﬁk%@v?‘al&e? q@f VI n EES(L ﬁ‘laxm ) nugﬁ{;atioﬁl(glucose

preserva 've cah be Included’ t 0" prevent the

conggairationErmyD, grdiameximunybleede pepaniedypsion pmbasatdbied glusase levels (e.g.

in CSPBIDBFhlck ) Botkr aamtagéo%ﬁmmaoemgﬁmi pRdpeftidh, caRpfed ©known GK

i nj ectable use inclu
activators

In accordance with this invention, the compounds of Formula (Ia) can be prepared following

the protocol illustrated in Scheme 1 below:
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steril e agueous solutions or dispersions. Furthernore,

the conpositions can be in the formof sterile powders
wo e005t1bBd2EXt enpor aneous preparati on of such steeT/G82005/050053

i njectable solutions or dispersions. In all cases, the

final injectable formnust be sterile and nust be

effectively fluid for easy syringability. The

phar maceuti cal conpositi agEMgt; be stabl e under the

condj tions of manufacture and storage; thus,

prief ¢rably shoul d be preserved against the v

Cﬁwﬁ%nn natll ng action of croor gahi §s such ds

battipri a and fungi. The Carrier cdﬁ%%eFa soINe t or

di spei"®i on medi um cont aiGiag, for nplive, maﬂﬁﬁh

et hanol , polyel{e~g. glygerol, propytene glycq aqd
[iquid polyethylene gl °Uegetab|e oils,

Suj QR"'Xt ures the . @harmaceutical ¢ [ igﬁéf’F
otﬂiff*ggesent i nventi can be in a formfuitable for
R'opiical use such as, for exa¥ple, an aerosol,®credhm
oi nfrent, Mt on, dusting powder, or the |ike.
Further, the conpositions can be in a formsuitable
for use in transdermal devices. These fornulatlons may
be WeesimY &/, Rum #1144 argesdescsibpdihove. ard Ro ivfaldllli ), or a
The rataanymes:n \ahd Fleénwceﬁs 64 HIPhR ﬁﬁlginbrclah? bR@kble ¥ Ae readily prepared
ods

using R (ARG HRO- PR BEE BByl PR ok, eenerted
at —TRICém, ifal examyle, \m:tahydroﬁlmg,eliyhfstrong baise, alpolithiubidifkorirapyddnGde, may be
con#gg&i%&@l I Eﬁ)ﬁv [9 Hﬂﬂm ttézi e?tref)&gﬁgveﬁn & T a(megeré;l {HSgeﬁ%’ 4760—

conS| S enc ar mmceu
47Tkt 0By bF smgmﬁed usirigsfor wemlep mdllll,‘lalwdbéﬂdelﬁwa Lf Gerhett et al.,

wo360 1‘74@?163 tb Qfodﬁé‘eqtvahf @ééé‘@sé}% Sh{ Anb@haMB&IR Withinike 1ﬁéﬁﬁéd§a&e

is asolid. It prefer e that the mxture fo
compeynds, § @ 8XOKs ng’f}t %P‘ipéén thegompegnds of fermpla AL mpay be BE’é‘fCted and the
protdliag grolpt re@bvedREin® t &R EntivRA] eﬁdaad Fof SAIBR! oxo @Rk tiy Belffotected as

t |y f db
et by R 54 15, S PR DB MOVEBRE ¢ et or
el Thed, [tmlsaﬂuﬁlk(d&)lrbf)nﬂlb eviddlVomayhe dondensedawith Zaveipo-Sefluorthiazole
' t.
v, R spnerbdt U RE RO Rgp RIP Rl AP Be Bepdll 8 doRHERh B examples,
usms@cyhﬂ%zdﬂﬁ q@ueltngapmbtwnwrg pelymer sppportad easpdiimide; lzhm@xybenzotnazole
aﬁﬂeﬁfyﬁo&ﬁaﬁda d@@@bo (Ror m%pgse&a@m{o%ed@e@rgee culate

nteracti For mul ations for
httpi/ /HWQY 4eot %PA?F/ rZéﬁ*‘épse‘faﬂ%ﬂd‘“né’G@ ' ang gyailgple from Aneoniyt s
Tecllﬂiwfgtm,aﬁu,tﬂo@taf City) ltalifatni) to A @ap! Technol ogy, Ant hony
H C[n o df)rdliggégwl\{ﬁiﬁ C{Nfentlonlﬂge ?gmp%{]ung R?lé%ﬁu?a':(ﬁ)g )éan[%elup%epared following
the Hdtdcqllllbmtratqi inlSchemiec? behenit i oned carrier ingredients,
t he pharnmaceuti cal conpositions descri bed above may
i nclude, as appropriate, one or nore additiona

carrler i ngredi ents such SGHEMEZents, buffers,
Q'Erlng agents, binders, surface-active agents

eKener gy Iubrlcantsg;ﬁieservatlves (|ncluq£'§
h

aﬁa -OX|dants) and the Fuﬂtmir e
to rend ornﬁlbtlon

adjuv&mts can be incl Ul
i sotonic with the blood ofN' the |ntendgd reC|p|e r.
Conposi tions cont al ni ng.a

a pharmaceutically accEEEab e—salt t her eof
bililéﬁéred in R’
R' R?

R? v
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powder or liquid concentrate form Generally, dosage
| evel s of the order of fromabout O A ng/ kg to about

wd z@saddogn of body wei ght per day are useful i nP€T€B2005/050053
treatment of the above-indicated conditions, or
alternatlvely about 0.5ng to about 1Qg per pati ent per
daywherair Vel aRpand m aiieapdaseribedalovbeY @f@%&? iwhefejn R isdtydeggen, Ci.

4al 36r Bélﬁylaglﬂi')ms%foﬁ; bfbﬂloofod$ ro?'@ Rm wﬂargﬁ- RUQs & OLY1, ftionally
he conpound pe | ogf am of ht per day, or

S“"%‘F‘l‘“é‘r"i‘fﬁ’tqn& &f Vl"‘&ﬂb‘e’f‘n‘@’ ‘!Sﬁgt“{néuh%i}tt“t?‘bafﬂer patient per
Iolayrhle |h?11de§ aﬂﬂbﬁiﬂ‘éx&te&.!ﬁférs W%@ﬂﬁrpheﬂylhaft}ctabﬁs sdesiefsi VAl ges e
eve or n ar | ar atle W 0
comy ety Ve B He PR rees i ispRng Meowiyechm R, Riar e & doserved i
Integlelnalahﬂ’atdeBlhhilhatloﬁNos WD2000/058263, WIO2001110442 $6 aneltWORQ03/095438.
Thegeqa??éf?auﬁ% n ang%'é E&Eﬂe@@ntb [h%tdﬁa.nggﬁ ﬁ?iﬁ dﬁeh}qgcetlgg I generated at

e sever| fy S€ase |n

—T8amtteteahydapfuesh b2 caperlendrrf anenertger, sighien bﬁhalgydusomopylamide to
gené:&té Wﬁfdlreétiy (F ST. PE8ASHQPL dwbb@GO/fIsb JC Q&ﬁﬂé‘ﬁh‘tﬁﬂéﬁr ﬁ&@ Gc @ahiSn of

her eof his i nventloon can m ni st ered
Phe‘%‘?’ﬂﬁ??tffe‘is'ﬁbm pereted @t </8py Bﬁﬁt}}ﬁhﬁ@f’f"%‘l byyp sfrang:hase, é‘?“Béﬁ [ithppm
bis(@inethy RPN/ Shydecan AL ORN Chdi 4994 TR.A0BBIS 03T, dan bmﬂky’dated by

VI té I%)VW %P%l&ué%f e#grsa Vac{rllg i eo%uo% tl{%r%eoééi%rs gmﬁf))(u&%n'e?r efc%japlf I,§od1um
hydtokide asamiagas thethendl B G emeﬂux, lehds tp dretqatbuk)dlc a@tdm’kiﬂl;riﬂsecessary,
any § ‘ﬁﬁmﬁm E%Smés Whmhmenﬁeam@éoﬁngh@ gxovalh 8xd oufilTh the

nmaxi mum acti vat | fcose c ncen rati on
comﬁowf formstis WE, mieen br RiotAcisH sustithe profesting greups eamogpd wsing conventional

mealR@ SR eiahqm)xg loksupSRay BV fbiSctbEasketalsin@RydRdxyGdoupl 8kherDE g.

ot her tageous pharnacol ogi cal properties,
meﬂawas?@ﬁ@” kifh oK activators In accordance with
t hiBheicarbenylit adids VHEmepmamuMSedoﬁlﬂFbmﬁmb«s fluosothigzale Wy@r a salt

therg f%%?{hg gg&%ﬁb&l\yf Q%‘é’?‘gh ﬁlraxl ¢ ﬁ{%)ar%jza ldgstc él %theréxa.sngad]es using a
varielp 9f edublistt cabditiens, e golRmer §uppoFied cab@tblhyttﬁelshyclromh@zotnazole in N,N-
dm&ﬂﬁ%ﬁﬁﬁ& htczoeétfﬁf I%pljeéehtaﬁ%eprs&ﬁ{ﬁ:@g gdeal 'y avail able or

are readi | Lﬁ)are usi ng known t echni ques. The
hitp s HRSIPHPOBNP Slm@agﬂr‘é@éﬁd@ aSadviRple @RﬂArgonaut
TecHRNRIAIRE], bter Gt Californif)] to @K@ AMi®Rs (bt r ahydr of ur an,

o onlTle 2R BReu R B e o} b Ay myn S B P ‘gla%ﬁ%r&f tPe amide

carbSeyl earbon, @te agyl ringlaedrthe BEC<>V 8@Hginidg SdecHaifi(n actdrdancetwithithis
, i £ ' r anpl. [ hydr oxi de
e, 1R R ll<Eort i o, B AR Goen BB BT NE LY

| f Ihenreadssiees Yo iselaiy the paret(Rb wa(S)-giersaisemets pfthecanpeund of Formula (Tb),

it is ;p&tsﬁ)[erfs géséltf@a Fa@éﬁﬁ@ WiElSre of the chitf SarBéxyly &tﬁ@ffdcﬂo@\"@ﬁ bk Bny
he conpounds of formula Il, may be protected and

congpgqrgkqhewgzalgtpmﬁgndrtgwg%pnﬁ%tpﬁglagt&w@m gRdic afigsyith 2- amino-S-
ﬂuoﬁﬂl’ﬁazemk e saﬂ’%ﬁer@ff OUsPS alfBdgeti€hapEfake (hbgiélbaéirakéﬁhfdtﬁn @Bydwvay of

illus tﬂog?%( Xen%r Q’Tﬁ e ce(>t119e:e11rsg’d Wlﬁ‘l agchl nfsgxgzoo none &énva(tlve mee for instance,
F. T. Bizzarro et al. W0O2000/58293) to generate a mixture of diasterecisomeric imides that are

separable by any conventional method, e.g. column chromatography. Hydrolysis of the pure imides
affords the stereopure (R)- and (S)-carboxylic acids that can then be condensed with 2-amino-5-
fluorothiazole V, or a salt thereof, employing a reagent that minimises racemisation of the chiral
centre, e.g. benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (J. Coste et al.
Tetrahedron Lett. 1990, 31, 205-208), to furnish enantiopure (R)- or (S)-amides of Formula (Ib).

Altematively, a racemic mixture of amides of Formula (Ib) can be separated by means of chiral high
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The a, b-unsaturated carboxylic acids IV may be

condensed with 2-am no-5-fluorothiazole V, or a salt
wo bmsaafoze. g. the hydrochl oride salt, which nmepCbeB2005/050053

prepared as described in the exanples, using a variety

of coupling conditions, e.g. polymer supported
performanesdiquidi dirontagyagphyo sypjeyinma ehiraksdtionary phase which can be purchased
fronl\'rf&“e%ﬁiﬁé h)ﬁllcfep@ﬁFB{anj ﬁmdﬁsttnéoﬁt@ fcfkgé JhfRRr esent ative

procedures, see V/ ww. ar got ech.’comf PDF/ r esi ns/ ps
car YA6QPs ﬁw@nﬁ csfouamewdp F@WP@P‘P‘F‘GWW"&BWEGQ and intermediates for

use QR IEpa@ior therebNBay bdRedu@éd Byl fulctiokal Igtdup t&ivasiond Iho@in (@ those

) | d th t d
st g or 3% B fretsampings STIBREH TE Pyensify B B roduced
by oixidatist af dlteadrresportsidpesatfany| gxehmmnwﬁi@mmer einV, Ri,
ZP%Ptﬂer'He p%fé)gt?]le g%ﬁ&ﬁ%ﬂ%gtlﬁt% Uélgsz é/fl%o%ﬁ ) ia SR8 he
examgplesor o, br ono, iodo, or - (BOZRlB wherein R13 is

C' "ﬂﬁlckﬂboun@wﬂl‘%ﬁﬁ\hé M? SPEd pripatedding Jﬂa@é&nﬂ%ﬁnﬂﬂfr&es comprising
orines, or oQptiona substitute a%’é?llThe hal i des

at leaﬁa o PRERk o éé’?%rcgm?ﬂ“n%ﬂ‘dt%e PRERDIY Q0 compgunds ghFormula
. e:sh@amd\ﬁlbfanasr ma)Clﬁd'ﬂi‘Qfaféd®br Iawommaatb@dn I“@hoandame” ﬁ@ﬁﬁbﬁ 3 by

mul € R L s Gl S5 e B S Rpgodures known o
thosvmmﬂﬁhﬂﬁ&EQS W02001/ 044216 and WO2003/095438. These
al oyl g'tﬂé% Aot tﬂé%)émi?&mﬁéea%ﬁﬂul I Eab‘ill? ﬁmgﬂid'ﬁgﬂ gg&ﬁ)s & the

t he nyI cetic aci VI ener a
integmediaterppapernds, £i%- W#%Y%Oe%fmowmﬁ@nwowsw%b@r%@ed The

prot&d#ag gdSipd Ihz}ghieliﬁ’n&}eﬂ %%& @ﬁgé RAhekSnthbsi &m&g&mm b Formula (I) or
irectly |zz

A BRADT  oRRS AL WA, oy ORREHGTRE APp gy ppe ways i

whidH \Ianmgseﬂﬁk diiredorat grou;ﬁ&ﬁylbla ptoddcied ydimethodsefor disaving sterresnliing

prot e dgdeenvakllltves 1?%1%15 }nh%i‘l g‘(ﬁ%@ﬁ( f’lroke?'tsﬁ l 3 I11>( b%&%' %gr%ﬁry, T. VX Greene

and Béi Ml Wsafléal)BylleyrmE@cgnweNaN Yotks 21 editierd est er s.

Sa p,g{y dob@ Qﬁtérﬁﬁdlgtfes E%ﬁﬁeded%&eer e al§TRLIQK ngt’hmftﬂé scope of the
exanpl e, sodi um hydroxide in aqueous et hanol at™ 200C
inveption. dthugthe inventin alsg profidet ar boxylic acids VII1. |f
NeGYSs s araycompbindiof Psinuld Mo las BEAEPSHoVE, WhieRinl HiGs SO,R’, or SO,NR'R’;
int r.medi at e conpounds, e.g. oxo or hydroxy groups in
o ‘I%ﬁlas of formula VI, may be protected and the
p r di3es::t Cnglkgr groups a Cerpalerikyll gionp) oo bendnibered hetrmayrdic group;
Forg4 £
o e oy RGar BT oP €. RGH REL Ry Sl 8 o
hydesg¢ner s. The car boxylic aci ds VI Il may be condensed
vv| ttﬂlsa;alm no-5-fluorothiazole V, or a salt thereof
. the hydroch] oride salt, which may be prepared as
desésrli“ﬂ)‘é?ieﬁﬂf‘ﬁtfhr?éiolé@é%\h%dé‘és the P hrpgniagugatiopieng  of coupl i ng
coryi t i admp6ur@d.of BRMYIABITIISK RFREd Ssbve, wherein R' is SO,R’, or SO,NR'R’;
car odfmgfm de- 1- hydroxybenzotriazole in
’f ormam de at 200C (for representative
p r d€ esque;syclcgﬁql &roup or a 4-6-membered heterocyclic group;

o s R B REim IO B B ENSRE o8 Gl £ 48 5P e not boi

hydrogen; and

m is 0.
All publications, including, but not limited to, patents and patent application cited in this
specification, are herein incorporated by reference as if each individual publication were specifically

and individually indicated to be incorporated by reference herein as fully set forth.
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Technol ogies, Inc., Foster City, California), to give

am des (lIb). The conpound of Fornmula (lIb) has an
wa@soostretoei ¢ carbon at om which interlinks the am@T€B2005/050053

car bonyl carbon, the aryl ring, and the -HC<>V

contai ni ng sidechain. In accordance with this

invention, the preferred stereoconf guration at the
ExAspipetric centre is (R. If one desires to isolate

the pure (R)- or ("-stereoisomers of the conpound of
MatFi%ﬂle?&‘Fiéne(hoﬂ*') it is possible to resolve a racemc

m Xt oliren EhrorhdiSraphly hrdy b BdrlBedUL bie Sids (403 M6dh) Bifléss Whekified

otnepisd BN S = hbised ST o e Prrcotirs RebodseMefog AT Witers
Synfnhetry BT acobdngn (\2,1 >030.Gmm Afldw tateet @&hL/nuu@ehgugmth a@g¥nMeCN in
HZO}I'YIU d t ﬁ)ﬁ c@ﬁgﬂﬂng qu{:??f g@& nOfd (ﬁydemﬁon\?ét t2%0nén. Gradient

Ion, racem e condense

infogrpgtiony 0. %lé@z@ﬂ i189% 6He MrEN indhPkd 23 win: Ramp pp ot @70 MeCN in

Hzoﬁgo% V@K £3-Ql4ndh: HOMQGQ/(%M@N hA1L,95 R5AVECR; 413694 Ramp
di ast er eoi soner are seFarabIe b

up 6%/@%?%3#*?@?1&0%%% t@""ébﬁ%%‘é%
Merbiydl LahayRi G5 0dluth @.(0x 11 €0, e raad £ 0, Sﬁha/mlh)e eﬁﬁ@\eﬂpw(ses MeCN in

1.0 MRt £ P s Pl PR o5 2io6M, sfmloving gode amey
detettipmy é‘fhé magsmp¢c@y ifardpoth Methagle At antl arnaynbernibtrired smploymg an electrospray
ioni%aﬁ&?mul?b@tiﬁ inl_ ft? #&ﬁw@ '@E??lon GF gﬁﬁve 15‘[5 gihso)sm%de Atmosphenc Pressure

enzotriazo oxytris(pyrrolidin

Cheppésgllonisasion 6ABSH m:@a m3y bedigined op airmmgﬁaMata‘?r&MHC finstrament.
199fhe sk hesggﬁthz%ibowuig% Blfhklths &eﬁfgpb@dalﬁr@n&u B)- or

ko S AR il ohdi bl o,

e aAtsbreddations and herbriy@lspAc: fAneqfamCI&’ Adenobide shﬁﬂ{mpha@r a{Binyn-Butyl;

[ [
B
DMS@dDgnethyéglfomded EDCH kly(é-Dlmatylmlnmu‘fdampﬂm-efhuh@nbo@maﬂe hydrochloride;
Et: 1% UPR: Iﬂﬂ@&ﬁ%uohfhkf@lu%kﬁmwﬁﬁs Gﬂfco&of}m‘“@u&kaé ?ﬁ&phate

ermediates for use In th %ﬁkﬁ)arahon her eo

G6P6>e‘1 SHeatrceahasphate debydrogsazseds @H«Wélalglreo%%aqéﬁ&ﬁﬁrqlwokmase
fusié$6@inS Ki: lIldoRekahé) mmD@mlthluﬁpmls(mmmSayl)ﬁmH@ Me: Q/lﬂﬂ@umdﬂ)P(H).

f . f I Vi duced
e R A
rt: rengtempERBrE; RFUREtgiIOn debdiHASA :fTviflublogcepic athadrade; TAF :Gfetraliydrofuran.
conmpounds of Fornula (1) are found in the exanples.

The conpounds of Formula (1) may be prepared singly or
INTERMIENAAERd |ibraries conprising at |east 2, for

Pre fMﬁﬁFlﬁ&otinaQ&Q- l&ﬁﬂpﬁ*{ﬁ&ildﬁﬁg nmore preferably 10
100 conpounds of Forgn;g Con'pound l'ibrari es

rmy be prepared by a co \ﬁa orilaQI ‘split and m x"
approach or by multiple paPa | el synthesis using
el tNuEy (63 qhmj; h3Bnd]) waladdedpd @Stﬁrddh@@%ﬁsidh}bf 5b8dni@hiazol-2-ylamine

raRhREG1 e SR8 in UBRRGEAa: Affr BOTRARLL Py B35y wes

addddudngpwiseren D°Qeveu pBninnThéwixiun waswdidved © veonpo2lidoyerd hghefore
beingiéfgl%égféf%ﬁé %1%%18&? QfP 010 @B&nmdg%d&rd%@ the réml}(ingsrecipitate was

collected. The aqueous layer of the filtrate was separated and extracted with CHCI; (3 x 300mL).

¥henomenex

The combined organic extracts were washed with brine, dried (Na,SQOy,), filtered and concentrated.
The collected precipitate and residual solid were combined and triturated with EtOAc—n-C¢Hi4 to
give N-(5-bromothiazol-2-y1)-2,2,2-trifluoroacetamide: &y (CDCl,): 7.45 (1H, s), 13.05 (1H, br). »-
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protecting groups may be renoved at any stage in the
synthesis of the conpounds of Forrmula (1) or may be
w@e@saodo2on the final conmpound of Formula (1) .P@I/GB2005/050053
conpr ehensi ve di scussion of the ways in which various
| abil e functional groups may be protected and net hods
Bulf 6¥53w]- @he il A§Mishlatiereio pexanesg 4Qinunel L wescddesl dropatisevayer 30min to a

oP
stirr8ld ée‘)%ﬁllgh Bf thé %ov@ %ﬁg gfﬁ}eo a% 83&19&%12‘ i %J%FMP?HF 81 SHGRMLC. After

1.5hyp Pq%lgﬂop# éfrf@e@ﬁe&n%ﬂ&wwe? {86.0g.7d 5%‘&}09|1‘bﬁ‘hy¢(ﬁ95 H@50mL) was
addddir@FwiRcvait Fmid STHShikROvRRANE&] foF Th, aéfsle bbiﬂg waehesd up to ~30°C.

' [ th f.th t] ' 1
oA i o SRE® it i MR et 316 R, 2R e fpted and
Celibrewashbewih Bt,@{400sLaRR3,0 @0080R NIR4 Bgani&Riyersof the filtrate was
oSS 43, 1y 2800, 50U ST e i
B QA0 before deing PG iRsdoalins with SVGIEIded extmaied Rifh BIRATE x
4001%Lf—‘ "ﬂﬁtcoﬁlgﬁlai gﬁﬁ@@ﬁﬂets Were Svabhed 3 HDI(P I M@(ﬁﬁ]?san& Bade, before

| e hon (~-configyration;
bem&é‘ﬁffb@ilﬁﬁ% fifierpdrandeongeniratedy Clymrhehgornaiography Wf@lAQTmC@‘*’ 13 to
12)Ig§ve3@?ﬂaﬁuor&fuaﬁ£MWR52 tiRfuorcaciiydidedaniCDBB): 793 @1H, d). AcCl

(12 GRL S50 et naddd BBt 1 s RSP Bu bRl GFYE Aol in

Me@H ()3\110111@)1 att(ﬁ@t ThRimixhue Wes stirred a@0°G for HOﬂnydlleatgé nndeamﬂuxrfor 1h, and

ﬁnallf c&lcenﬁla‘éed lcité: alth'e Qégﬁlual' sQﬂ;(i \H&y tH&rat% tﬁéjtltfe%ompound:
at en pat ént application cite
5H(§;§e)679(i’@5]t dbn, are herein incorporated by reference as

i f BRERe bird ovinguad cd&%hﬁmsl alog b s@ﬁ&ﬁin%'tlfeqll(tlysalaﬁldather

ndlv duaII i ndi e i ncorpqra reference
washgh St pugous S s BB i P av o o E1ve the fre
basemetiittoelss: usédbilmadiachy. omat ogr aphy may be carried out on

Si @2 (40-63 nesh) unless specified otherw se. LCVS
data nay be obtai ned enpl oyi ng one of two nethods:
Preparatieni2: Athyhd- @pféarswdfveylplyensl)mat@ 8 colum (2.1 x
30.0mm flowrate = 0.8 wring wwth a (5% MeCN
in H20) - MeCN sol ution o ni gg 0. 1% HCO2H over 6min
and UV detection at 220Rm Gradient information: 0.0-1
.2min: 100% (5% MeCN in O; 1.2- 3.8mn: Ranp up to
10%EEAARIAATINT i 200riRAED) wAOHAdAAON stiBedsuspensdion oftddd d at 10%

methaAul/ S SNbHeR 12250k 289 BooENy3 fhrds1Pin HIOR (8dRA TRt —10°C. The mixture was
allowed to warm up to 20°C over 16h, then the solvents were removed under reduced pressure. The
remainder was dissolved in EtOAc and the resulting solution was washed with H,O until the pH of
the aqueous phase was neutral. The EtOAc solution was washed further with saturated aqueous
Na,CO:;, before being dried (MgSO,). Filtration and solvent evaporation gave the title compound:
m/z (ES") =284.1 [M +MeCN +H]".

Preparations 3 - 14: 2(R)-2-(3-chloro-4-methanesulfonylphenyl)-3-((R)-3-
oxocyclopentyl)propionic acid, 2(R)-2-(3-chloro-4-methanesulfonylphenyl)-3-(4-
oxocyclohexyl)propionic acid and 2(R)-2-(3-chloro-4-methanesulfonylphenyl)-3-(3-
hydroxycyclopentyl)propionic acid may be prepared as described in W02003/095438. The
carboxylic acid intermediates of formula VIII required for the synthesis of Examples 7-15 may be
prepared by the same general procedure, involving alkylation of the appropriate ester with 4-
iodomethyl-HC<>V followed by hydrolysis of the product.
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up to 100% MeCN, 5.5-6.0mn: Return to 100% (5% MeCN
in HO . Method B: Phenonenex Mercury Luna 3m C 8
waeedoanmsot2. 0 x 10.0mm flow rate = 1.5nL/ m n), PEl/GBRIVG/050053
with a (5% MeCN in H2O - MeCN solution (4:1 to 1:4)
cont ai ni ng 0. 1% HCO2H over 2.95m n, & enploying di ode
array detection. The mass spectra for both Methods A
andryg cHBYxyRE aQf irdirAEHate proﬁﬂﬁlyglﬂ ReqBir&Ffof @1 sis of Example 7
ioni sation source in either the positive (ES+) ion or
was pespared 9l (ES ) npde. At mospheric Pressure Cheni cal
| oni sation (APClI) spectra nmay be obtained on a

ProgayaRyt e o @sﬁw&m@oﬁ%@%?&%?%ﬁ% S orov ety 7t

) -i odonet hyl -

), 3(5)-di phenyl -1, 4-di Ziiis Zﬁ nonane:

W2003/ 095438, Abbr evi ndOacronyns: Ac: Acetyl

ATP. Adenosine 5 -triphosphate; n-Bu: n-Butyl;

-Di Mquplfsd\?q%lg@anquded to a solution of ethyl (4-
cycll&r/é;a}ﬂu@ﬁ%enﬁ)oﬂoa’éet@fe Sﬁi (3‘2%h V@rﬁm%ﬁi in EAORYI00MLS bAARE tirred

OoXl
mix{ure heatedl afQ0Hy ¥°§I% (i S?fi}lirl%-t@e @txﬁw way 9Bernitapdie 150mL and washed
withheaebe OIL)0Siffidibnt coricBittaied FACI whae thdn addetl ‘ﬁf’dd!]l@ﬂthe ﬂ{to 1 and the

resu lé%%lé{p agls%g(tréctﬁ(ﬁlgg gl%é?g (%ﬁ(gmls Slgo%%gme h 2 a&ahasés were

wastBdupidt biton(ex IBOmL)a heies(20al-) Ghdi duddi (V2SO Renaval gfitint ivent gave the
t hi um
t1t1ec ?‘%"?‘?%t %ﬂ\ﬁﬁ"m 5‘3 Me: Met hyl; NADP(H):

b Ni coti nam de adeni ne di nucl eoti de phosphate
Prepdr@fsic 65\ 3-CHBspro sﬁfﬁﬂ? aEEtlmaéiﬁ’ Ph: Phenyl; rt:

éoom t en')p()er at ur elg\}bl RT: H@ﬁ’t of tiowe;, TFAA:

Trifluoroacetic anhydr mh et r ahydr of ur an.

I NTERVEDI ATES Pr epar at | _FPuor ot hi azol - 2- yl am ne

P R 01 % NS s s ST 55!

cyclﬁpmpﬂMﬁylmmﬁ)oRea}cbmmHPhgydrﬂbh(ﬁm Pebg( 30 Annigl) added in one portion.

T R A ey i g e S
15645111%101)r‘@5 wided &1 foorgsyaliportipny anditlee ROY®eGolution eated atf 190K for 20h. On
coollil‘%j tHe, \%&blr (Qﬁﬁ'L)fv@afs a@&d%ﬁ‘&i {nk 12QRBhs phise WREHRRTO (20@1E)|_ The

he rTesulting precipitate was collected

he
et RGOS AT wEshod Wb PREE (2B, d80 SEhAs BeengAgd FiC! added o the
comBitibd afubQE phased o ltfaht3hepH % 13 PR fegultinkPReciMaie iwae thed EJABIeE into

X wer, ed. with brine, drie S .
oiofE b i e SRRRRE leinie P18 Vg wRf afpeE PRty frige (200mL)
thenaimgd (Mg$Ql) divardtiod ofithe soleantria via gt titlie dorhpaundrrrat 628 Wt 207.1 [M -
H+]-Et QAc-WC6Hi 4 to give

N- (5- bronot hi azol -2-yl)-2,2,2-trifl uoroacetam de: dH

(CcbA3) : 7.45 (IH s), 13.05 (IH br). nBuLi (253nL
Preﬁﬁraﬁoﬂ@gl\/h@?&lg% ﬁy'lsu'lfﬂnm%ﬁ‘ﬁﬁﬁoﬂ ?G}BJL ﬁleﬁigﬁﬁghenylethyl)-N-

dropw se over to'a stirred solution of t
meﬂaﬂ%ca@m(@o Qg, 183mm|) in anhydroys THF (1.3L) at

-78C. After 1.5h, a solution ofl °

N-f 1l uor obenzenesul fonim S of mmol) in

anhydrous THF (25 o

Anhydrous acetone (148ml.) was added to (4-cyclopropylsulfanylphenyl)-acetic acid
(Preparation 6b, 16.41g, 78.8mmol) and K,CO; (32.67g, 236.4mmol) to form a slurry which was
cooled to -10°C with stirring, Neat trimethylacetyl chloride (10.2mL, 82.74mmol) was introduced

dropwise, ensuring the temperature did not exceed -10°C during the addition. The reaction mixure
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added dropwi se over 30mn. The m xture was stirred for

3h, before being warnmed up to -30 0C. H20 (3001) was
wa@odwsdozmnd the m xture was filtered through a Eet/GB2005/050053

pad. The solid collected and Celite were washed with

Et 20 (4001.) and H20O (4001L). The organic |ayer of the
wasfsfifredra4 t 19°Gudes 28mpawaimied (e fex2(mie then) cagladHo whi €rand solid
(l(RétQ . -%s?éﬁkﬁ)eﬁféﬁmmﬂ 584 lﬂ%&iﬁxnbﬁ%ssf a?ld%ﬁ%n«%_\?&h&{j A\Nelt fbmm the

- ] before béing acidifled 5 wth
reacfiph migte wWas braushbl rhihere sHing wepcaptingseir)l. 5hTWéteE GHB‘F‘%WS added
and Ge@dRdufe eﬁtﬁd%emh&l meme (50068 cthwfoigamblgﬁasé wawaE0Ed With wéek

o B S B L M o cortin

orgahicJayters \ﬂﬂt@ﬂlelgwushed with brine (100mL) and dried (MgSQ,). The solvent was removed

and ?’f&%&i%?&s@g@ﬁ%ﬁs&%@ %&bﬁmﬁ fl—%tfo gt i}%ﬁﬁt ?éﬂ)&lﬁd A EsH =

356 ddMeoHbr opwi se to a stirred solution of this amde
(15.7g, 73mmol) in MeCH (3001) at 00C. The m xture
stirred at 200C for 30m n, heated under reflux for

Progayation : 2 7fHCy B Ryl VAR hExocyFiepen Dpragignic acid

solid was triturated with TNF to give the title
conmpound: dH (D20 : 7.00 (I d). The free base of the
title conpound was prepared suspendi ng the HO salt
in ether, washing with saturs agueous NaHCO3,
drying the ethereal I|a aporating to give the
free base which was used ¥miedi ately. Preparation 2:

Et hy igwﬁq{f?idﬁ?@ﬁﬂa\g B&WAnﬂH iy 96%51% ﬁtv%s ﬁ%(?w&fm%ghmus THF

was ad a stirre spensi on o

(161mlt) waﬁwlﬁdﬁ@ﬁpf%mihmét jolutige pE2-{4eyclooxgpylgdfagylphsnyl)-N-(2(R)-
hy&oﬁy—ﬁ]@ﬂl&l@mj(ﬁo%@teﬂwi)% gﬁthyl-ﬁg&aﬂﬁﬂﬁ (Pi'é]ﬁ}r‘iﬁ(ﬁlt 6, beeslah@ol) in

ar m over e solvents were
anh)fdé?ﬂﬁ\%ﬁ’ (é‘f%d%lr %H’“ﬁf”é@@iﬁ"@r Ope n@Tiae Higdractipistemperature
remaih&isRlowed SIQthiduGdat the dddiii‘(ﬁa Tiesedction gassadlowed rwan@So -7°C over
sonEReF Qo a2 vt el SR oS 2 PGP B TR
dioxgsptinaf4ed ] euhare(@ég 04 2Na@t)®3a mipehire pEarhpdmes THE €d1iNyBODMPU
(18. Eﬁi} a{dﬁéd Qb c nfhﬁgl %%rvlgﬁﬁn @Nsﬁﬂﬁh{ {k kegalog "{’éﬁﬁ)e aiﬂﬁe febdaln8d below -7°C

oun
thromhggtajﬂaq neqstign yas wq_rzped 2)(2°C and stlrred for 4, 5h before bemg poured into a mixture

of toluede (FoD) 81d20% dﬂiﬁécﬁl@ﬂ@ﬁ@ﬂ (BSU?M)DR@&)&M@ vigbrohslythe organic layer

was g%(q%rg}/ g O€ %1%% QFE 8&% %&‘IE"?? l](%rq%bﬁréirmn? (1:9_01(11&). The aqueous
phasex eerg Combiaad/dnd exridgeied viith B¥OAC (SO0ML) which, after separation, was washed with
e e R e T
resubiiag ofl ipyieed; by flagpdoanaamspB B (IHTFE Asa?: bobepking ingtemgntally to 1:1) to
give ﬁkﬁﬁr@gbﬁ%ﬁﬁsu@fgn}flﬁefmgﬁi%k} d(sﬁﬁﬂiéhylem &leias%@m 4Jnon-T(Ry-y)-N-
es|I s O prepare ane
(2(%1%@791- 1(B)-gedyhe-ghenylsubv\- W@thélplr@moa%mléﬁ g L8RS [M+H]. A
surrétpwl@lbﬁ bfthR aﬁﬁdee(so ¢, U 38mmbly dpmﬁ-tﬂaxéne m)fv@}s dowmedwiay4.5M

sauibit R30S s PPt v PR PR SPBISTERES for 180, Aflercooling

on isey whiered b3mlof wdSeddrdlaed the mixture extracted with EtOAc (250mL). The aqueous
layer was separated and extracted further with EtOAc (2x150mL) and the combined organic phases
washed with water (3x200mL), ensuring the final wash was pH neutral, and brine (100mL). Afier

drying (MgSQ,) and filtering, the solvent was removed and the residue purified by flash
chromatography (CH,Cl, then CH,Cl,-THF, 5:1 changing to 3:1) to give the title compound: m/z
(ESH)=305.1 [M+H]"

-19-



10

15

20

25

30

was prepared as follows: Preparation 6a:

(4- Cycl opropyl sul fanyl phenyl ) oxoacetic acid 2M aqueous
WON2051163088m.) was added to a sol ution of ethyl PECBH6B2005/050053

cycl opropyl sul f anyl phenyl ) oxoacet ate (40. 62g,

162.5mmol ) in EtOH (2001.) and the stirred m xture

heated at 600C for 2h. After cooling, the m xture was

Pre ﬁ@l{%é' §§1§Q4 b?clg.r]%_}%es@l hafls W(kﬁoﬁﬁ%peﬁ@l’%rgﬂ%} acid

ficient "conCentrated ovvas t hen added 't o adj
the pHto 1 and the resulti precipitate was
extracted into Et OAc (2x300 . The conbi ned organic
phases were washed with water (BxI00ni), brine (200nl)
and dried (MJS™). Renoyal %ol vent gave the
title conpound: mz (E 1.o[M H+] .
Preparation 6b: (4-Cycl og?\@pyl sul fanyl phenyl ) acetic
acid Hydrazine hydrate (14.19g, 283.5mpl) was cool ed
t 0 A 80GQ selnton(of 2(RyydHcppiorsenylss Uanyphgrybie3())caneyalopentd)propionic

amdéfﬂ'ét}al(ﬁoﬁ Bar b, @@4%01}% &@dﬁﬁsoﬁmak coHitded 1@0&@@and 70%

I on eVIgOI‘OUS -stlrreds urry was war med

mCRBA §4%2:133- S mmeh gddad ppttiopwige eaiftiping fie fempsetyre| beley3°C. After 6h
the doBeekOhs r&ﬁ&e? Bidthg reviase @ﬂlﬁeﬁby flash @mmag%g%ygo%mg&mn g]{ZCIZ
sul.ting so| utian.he t or :

thenglg%)t‘h%‘v?% ile copnogn d: (%@E))_Vﬁgﬁi@gﬁgfand t he aqueous

phase washed with Et 20 (201L). The ethereal phase was

d wwth water (2x15nL) and sufficient

Preiégrﬁﬁgr?traﬂgg HCl added to the conbi ned agueous phases
The injermgiligtes ofi fhenubd I required fordhg sygthpsiy of Expmpled 4P may be prgpared by the

foll&v&lﬁé‘g&é&f%&e@é@s Wik ePe @c%(a% %@ﬁﬂn)al ?5\% Wtﬁln(i:ﬁ’é‘fﬁfeﬁﬁéhlate

or gani c ases washed wat er 1
comPQ‘H’é‘rLe)g ?’f?éﬁ héﬂ‘?rP’@’dgrE"Mj S’Eﬁ? COIEQP&B‘&"&’C‘?”@HMJ é’e §’61te\‘7@ﬂ fnd the
prot@@Mg gtolss feinbied uSiagpévaliondlinteats=S ) = 207.1 [ MH] .
Preparation 6c¢c: 2-(4-Cyclopropyl sul fanyl phenyl) -
N-(2(i ?)-hydroxy- 1(i?)-nethyl-2-phenyl ethyl)-
Neethbd Ae LN @dmProfiy dBMEIIHiOEm@7HI&thﬁﬁ§ 3achatd)is added
h °
crophlec 1 G ed AR T T FEY O3S By B I (1000 ot 78°C.
Aftez é@nmmh)tm of the mr@r@temh?rgylaﬁmeceﬁtevﬁb (o) in gnhyd e THF
(421‘}91, 15‘ adifé& lﬂlrobﬂﬁe ¢ Neahixtutd 1ggﬁr5hﬁ|fﬁﬁﬁ¥ ¥r 15 bRtd t?i-ﬁtu( olgﬂbe with a
was intr e rop en ur [
solugifalapeal § aprisreEERaiye RO s et FHERSL)
Aftef Béing sieved mwmwrtem &t 16heitle wactmﬁ@ﬂﬁeﬁdhéd Q/ﬁmaﬁurated aqueous
20 th | ed t 5C
NH#?TEI)DL& (()ll“h,g) (1(53 ren%g)ggct lg%lgrprﬁgu &f ﬁres%tu'fgt?lgét?ie re agl%
EtOfva €3 'adiml.)i Thoemnhined GitQhc extiacte areldded MegSCak ﬁtterafttambcpncentrated
Cohﬁ}lﬁ(tgh%tﬁat%?ph? rﬁgﬂiglna% tﬂe%mgiate ém&@ bfferS tl“hfs eét&‘gs %@&ﬁed for example, by

conti nue .
heatmgﬂsewaorb&ftthlae%&l%mrnoltt g0 ))and wya@wm 40 Ommol)
und@ERR K. msobadlgvuhte hiiare & wdsRed WIBNE®OARN Thé RResi FRAsB ’icidified

ek B b g e AP e
(MgSOi)NnEilttatiofadd) sobrtl edapomtion Mfsdithe debheal (EPpharelid acidas
r e%%8d B: NaOEL (0.63mL of a 0.5M solution in EtOH, 0.32mmol) is added dropwise to a
stirred solution of phenylacetic ester III (3.16mmol) and aldehyde IT or a protected derivative
thereof (3.47mmol) in anhydrous DMSO (3mL). The mixture is heated at 80°C for 16h, before
being treated with AcOH to adjust the pH to 7. EtOAc (30mL) is added, then the solution is washed
with H,O (2 x 10mL) and brine (10mL), before being dried (MgSQO,). Filtration, solvent

X quicted with

Oh
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and the solid yellow residue recrystallized from

Et OAc-IH to give the title conmpound: mz (ESt+) = 356.1
wQ bosHi3v21 Pr epar ati on 6d: PCT/GB2005/050053

2(J7?)-(4-Cycl opropyl sul fanyl phenyl ) -3-(3(J?)-oxocycl op

entyl)propionic acid LHVDS (162nL of a IMsolution in
evappKiftion, a8 @ petwin) clweatdgrhnhy evikldsi thénacamtg/ eihyd gsterT HFhiS(eﬁGI ¥isjponified as
desd?iBQi SR04 ﬁ%@tﬁod XQ&?V@MhE Resirbd (E’)la&ghc &1&50I ution of

(4-cycl opropyl sul f anyl phenyl) 2(17?)-

hydr oxy-1(J?)-nmet hyl - 2- phenyl et hyI ) N- net hyl acet am de

EXAMPEESr ation 6¢, 30y, 84.4mol) in anhydrous THF

(2 was added via cannul a. ove nsuri.ng,the

o s b B DR e e S o5

the addition. The reaction was allowed to vvarmto -7C
ExaQW! §t9mtlli]ret hen cooled to -&:anZlC and a sol ution of
—“?@Ey—.—e%qethy: DSBSy -IMIE o Ry —t—a

di oxpspi r\[ 4, 4] nonane (27g, 64.2mml) in a m xture of

anhygdr ou ( 111 ) and,RVRY; i AL

cannpul a over )l Om n, ensur kakeqﬂégog%ﬁ&%gﬁ%n fgﬁenlygN
r emgj ned Lg’ ough@tﬂuowmﬂol'%ﬂbt%(é@ 3i/vas war nmed
to 2C@an ir edN I 4. Shodejidpen }:%rslgo@%eed into a
m xt ure of toluene (770r) and 20% aqueous NHAC

('—'\'—'\(“___\_ fter stirri ng—Vv mnrnllcl\/ the org
was kepay % and vvashed W|th 20% aqueous NH4CI

(550) bri ne (100TL) 2(%2? &@Hﬁ%@nﬁﬁﬁ&%&l fpﬁen 1)-N-
conbj ned and exiﬂragt ed W ty

sepay af i S washed wit®- fB%"F"r‘i‘éaZ(oh:@Tﬂ}T_)( The

conmbj negergan?c PHases wescyldhegyphpRdhidef i |t ered,
evaporatosd;.and the result ng oi | purified by flash
tOAC, T 9T Tianmgrmg T icrenentatty

to 1} 1) tive 2(
?) - (B- cycd opr opyl sul fanyl .
3 , 3( - di phen | - 4, 4-§d| oxas,p(%rfiﬁ?i§ Cﬁg%ﬁ;p hanesmf‘snylphenyl)N

e obi T 2| K@y wlo@éxﬁyl%r&ﬂ‘i@haﬁﬁdb A
eosbslutlon of this pmde (30.7g, 47.38mmol) in
1. 4-dioxan (R')nd ) vas diluted with 4 5M

m xture heated under gentle

refi ux f 8h. After cool ] i ce 62m.)
was jdded the mxture @S’&@ggthéoﬂo% %@tz )Célg

4 (250mM) 0gs | ayer methaesdfoaylpliead)-a+F)-8xt r act ed
furthes  f2%1° 5

3(%%1&{)16 Qixhl ned organi c

X suring the final
rine (100n). After drying

ed with water
wash| wa® DH neutral, and

(MpS™M)o filtering, the solvent was renoved and the
residue f fied by flash ( 2 then
CcH2d 2- THF, %: 1ychangi ng @g/og%?og @0%2 Wﬁ tle

5 corrpound: | S@;Fsos.me@ms@&ylﬂwpﬂarﬁdh on 6e: 2(
) - (4F Chellop opanesu f onyl (lé}g) (Jll(}he)%’-l{ag'%k% oxocycl opent
yl)propsrqonlc acid A stirr ution ({e

(Al cevel Aane r\n\ll 0||| F ahyl

T PPToPYT

) pr opi on|° acid (Preparatjon 6d, 5. .Qg, 16.43mol) in
CH2d 2 ( ) was cool ed {1)521\11519 orotﬁgzoqad 79(9 WCPBA

(8.0P9g, . 85myol ) added ning the
6 tenpgrat \Qﬁ/SC Af t ell!ydehﬁycyclOpentyl)-2 (4-
o‘\s methanesulfonylphenyl)acrylamide
P\
o
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the solvent was renoved and the residue purified by
flash chromatography (1%ACOH in CH2C 2 then THF) to
w@ews/1odbe1 titl e conpound: mz (ES+)

Prepar atl ons 15 -

17: The

337. 1 [ MCTHB2005/050053

i nternmedi ates of fornmula IV

ICL{U ICU 1 I LIIC DyIILIICDI Ul I_AaII}JI Co 7 U ||ay JT
pr epLar ed bt'j the foll owi ng| general processes. \Were
necepgsary, y functional wi.thin t
i nt ef nedi atcnppunds el %ﬁ?g C?SW‘?K}WW&‘B’M’&W&'%VTQS'
7 the ponpoupds Fgfr/ | 2 | fiyoretbigzdd-ybrB{(BE3-ed and t he
pr ot ect iqg OURS T ved means:
Vet hpd_AS. LDA (24nL of a 1&%%%6’%3? ﬁﬁﬁ‘b&%"
W C7Hi TPIF PhEt, 43.3mop] ) is added dropwi se to a
stiryed o ution of DMPU [(19nL, 153.0mmol) in
anhydr ous H (100m) at (78C. After 30min, a solution
of the appruprijatg phenyl pH&)-2¢4-63¢lenronapesulforyldhersd)-y-(5-
g8 i n aphydrous 'M[Z e | BAgfslRE- AL pd.ge. The nixture
is sfpirred It Rer I hi beforetreatlng dr opwi se
with dution of al dehyd®Fye lohexypppipnaide o
derilaYiv& ther eof (20.6npol) in anhydrous THF (25nl).
Aftey beimg allowed to wafmup to 200C over 16h, the
reacfion i uenched w th| saturated aqueous NH4C
(ﬁlCan]. T . g IS renoveg R)lm(jyﬂﬂﬁﬂlfaﬁéhuﬂ‘{(sl%muﬁﬁ)_]\[_(s_
then| the remai hdefl is extfacted w c X
2 250n). Hé*f}a ﬁ‘é")‘i‘ftﬁlﬁ%‘ll'é'yggé%ri ed (MySO4),
filteredy céhc at edhyd@xlyeyriopediylipretiogmajehy
furnj spesot he acryl ate et yI ester. This ester is
sapoh od—for example heating o on—o .
ester (19. DI ) in I\/Ie()—| BOTL) and IMNa()—| (40,
40. Opmrol ) br reflux for Ih. On cooling, the mxture
i s washed w QAc. The %(ﬁhx%&%yffime%fowlwxl) -Ad5-
10 Wth I M HCI : ei ng Buadrsimigdrd- y\ly.j_{'sg Et OAc. The
combj nedoo i Co exr cfs| are dried I\%‘H@zl
Filtr d sol vent evhBEFEPsHYIPEPLdse desi red
(u) - |i® acid. Method [B: NaOEt (0.63nL of a 0.5M
bUiUIUHdH OH—0.32mmof ) TS added dropwi se to a
stiryed so on of pheny| acetic ester 1l (3.16mmol)
and gl dehy or a pr ot eriReg (4L ¢1ya&dng@1fbﬁw@9}fl)_jv(5_
11(3.47mm|) us O&E@i ]’h3(re m xture 1s
heatedab fr 1A Rd’ @ated with AcOH
to ad Ep "t o mmcyic&ﬂiaigl)pr@umdldﬂd, then the
sol uf |°s washed W|th H2O (2 x 10nl) and brine
(1UI ' q_iduc betng—dr+ed—(MySS4)—Fr1+trat+om;
sol vent evap@rati on, and cpl um chromat ography vyi el ds
the pcryl at thyl ester. T IS .S |f|
descfibed abovy ip Met hod| # ﬁ%‘(‘g?\@% ﬁ Neg
12 (u)-pcryli NE@QA | ESuidnethibanl-2 e/ 3(- corrpounds may
be npde Qsj the g ral | ke e] ow. 2(
) - 2- ﬁﬁg opr opanesul f on ‘?@ﬁ%ﬁ%@%@f@rﬁ&aﬁe
fl uor iazol -2-yl)-3-(( )-3-
oxoclycl ogent yl') propi onam de
2(R)-2-(3-Fluoro-4-methanesulfonylphenyl)-N-
H
1 N__S 5-fluorothiazol-2-y1)-3-((R)-3-
3 . TJ)’F ( y). (C .)
/‘\s\ O N oxocyclopentyl)propionamide
O F
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2(J?)-2-(4-Cycl opropanesul f onyl phenyl ) - N- ( 5-
fluorothiazol -2-yl)-3-(4- oxocycl ohexyl) propi onam de

W@ e3Ned21( 4- Cycl opr opanesul f onyl phenyl ) - N- (5- PCT/GB2005/050053
f 1 uor ot hi azol 2- yI) 3-(3-

B

h:y'di‘ Ayd.;ybl UIJCIIL yl ) IJI UIJI Of‘a||| UC L\
)-2-(4- but anesul f ony| phenyl ) - N- ( 5-
f1 uof ot hivazoh- 2- yl ) - 3- ( 3-| HRPLYEFRPOMY- ﬁlbﬂlﬂk@tﬂfOﬁﬂ@]iﬁﬂdB—N—

2 - 2- d t | f
14 fl(uznroé(hi Q/ ﬂ%ﬁ?neib- ogy%%yogl?%ﬁﬁ’ga &T)) |6(r4bpi onani de

2( )} 2% cl dbutanesul f porpcyrhahays)prdyionsmide
fl uoyot ¥ azol -2-yl)-3-(3-

Nydr pxXyowecT opent yI') pr opi opam de
2(J3? | uor o- 4- met hahesul f onyl phenyl ) - N-

(5-f - 2- yI) 3- 2(R)-2-33-F1uoro—4 methanesulfonylphenyl)-N-
15 0XoC r opi onami @ th d1 G, T stirred

sol uf | 580, (1S, 3701y 2 (701L) is

adde 820y, N-¥0. 6nmo| BydaixyGROpemtyhpeopién@mide, t he

appr ppf tatge conpound of romula IV or VIII (9 Omml)

mn, and then at 200C for 30nmin. 5-
Fl uor ot hi azol - 2-yl am ne hydrochl ori de (933ng, 9. 3mmol )
and gﬁ){lrl dine (2.2nL, 18.8mmol) are added at 00C, the

heMethed (¢ Fo p §t1rsefi|891rl@<al ﬁ?Pkdéé% p-4mmel) imCHeL 1 é78n%ﬁtadded
NBﬂeemﬁg aviemimol)td 0°C. €4 YGminSthi 8 ﬁéﬂria@%@ﬁp&ﬁﬁ WEERMRAPATV or VIIT

(0.05a8 5t ol e Sy i et (it Wi A oAb 29 S5 A0y 5-

Fludr&thﬁzdl—h@rlmmhydmihbngﬁﬂ%mg Qyﬁﬁmlﬁmd pyedihe@.2nilt, h8.8iAfol) are
addez%lllﬁj 0*2{ ' ’theﬁx%];(t%feels aﬂeﬁ%@ b?gr ZQ)i}Ia ef?ﬁs%lwni eva#yc?ra&?\r th@ re(stdue is
I N vacuo.

conceftrat r omat ogr a
part{lichd beBuear 834, aq@0us) gitrigfacitl KOme 4 Modn (@Qn@mﬁﬁhe ﬁ@;c0(18r1)1yer is

furtﬂg'r'lé)@r:ﬂrtgg Qith ERDAC GodHE), AeheTbhBthed drbbhic laydkCdid whBBd with H,O and
brin oEpT9 bR Ve S99 yiierdcigd cppegnipaiadsemeun G BB ich e
purifl@ftioh gm@gummmm ID/BEtH@Qs@ae &mlrorﬁa&&w NAZSNMTO20 X Fisilysia

HOB 6ny.. .4 tirrs tion
o HLS 557 TR e AR B AP DS s o
desifed26mpmind. i n anhydr ous DMF (6nL).

Method D: EDCI (80mg, 420umol) and HOBt (56mg, 420umol) are added to a stirred
solution of the appropriate compound of Formula IV or VIII (320pimol) in anhydrous DMF (6mL.).
After 15min, the solution is treated with 5-fluorothiazol-2-ylamine hydrochloride (38mg, 380umol)
and pyridine (61uL, 760umol). The mixture is stirred at 20°C for 16h, before being concentrated

under reduced pressure. The residue is partitioned between CH,Cl, and saturated aqueous Na,CO;.
The organic layer is washed with 1M HCI and dried (MgSQO,). Filtration and solvent evaporation
gives the desired compound, which, if racemic, can be separated by chiral stationary phase HPL.C.
Method: CHIRAL CEL OJ® (Daicel Chemical Industries, Ltd., Tokyo, Japan), 10cm @ x 25cm,
MeOH (100%), 189mL/min, UV 285nm, 25°C.

Method E: Oxalyl chloride (0.23mL, 0.47mmol) is added to a stirred solution of the
appropriate compound of Formula I'V or VIII (0.42mmol) in anhydrous CH,Cl, (6mL) at 0°C.
Anhydrous DMF (50uL) is added, then the mixture is stirred at 0°C for 2h. 5-Fluorothiazol-2-
ylamine (151mg, 1.28mmol; obtained by partitioning the hydrochloride salt between Et,O and
saturated aqueous Na,COs, separation of Et,0 layer, drying (MgSQO,), and solvent evaporation) and
pyridine (69uL, 0.85mmol) are added, then the mixture is stirred at 0—5°C for 16h, before finally
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After 15min, the solution is treated with
5-fl uor ot hi azol - 2-yl am ne hydrochl ori de (38ny,
w@8®strador1 and pyridine (61nL, 760mmol ). The mnm RCTIGB200S/050053
stirred at 200C for 16h, before being concentrated
under reduced pressure. The residue is partitioned
being @tloweadrio @rCIo2030 andsdiluted atithdE Q.4 6450, N2 @dgtion T washed With M

HClgﬁ I30inE) Lrﬁys%a'te‘a a&@e%hseﬁazt'&’o% & ot Mkl veastel béhi &%d((Mg ) filtered,

tratl on and solvent evaporation gives e desire
and E‘B’ﬁﬁ‘ﬁ{? Pygification vig Chf%@i’ﬁrﬁphy dupnishes ﬂfeétc@‘ﬁpwd
chiral st ationary phase HPLC. Method: CH RAL CEL Q](r)

RN k) LT RC T DL

(R)B-oxoQchipyitylgirbmonadidel @aBedared@s follows! ) is added to a

'S: E) |r A E(ﬁ&llo? Qk ﬁ%}é) ?‘F f}%io @%@B%?Bﬁén@fg h@géljleg&}%_g%tyé)propwmc acid
(Prqpgration ¢, §93ag, oin gnipyous gﬁﬂﬁ:_l) (38mLhwareapoled kelyCrané a solution
of oﬁﬁl%tcﬁfoﬁdé ? 4984 Brﬁﬁnﬁt) i® %y&l@ﬁs Q%EL}J%@J Bopwid, h?ainrt]ammg the

amneg obt ai n artltlonln

tem]’%\“'s ehl°Grdugee t'shg F‘idltlf%“t R)éYeRMEK%@%?d” a8 &kaffi apdihe 5‘1&95’6‘&%“‘““
stirrBdb 2 SK0B, sotiipib£d-ardino-G fitorofkAoRy(Bfep aﬁdﬁﬁh ng345MgSOImmelnih

ank S RV PR Yo BV oD S ing T ST D o) and e
mixtyesf stirred §ti0i@lfdryZbdlien gt i bvermgld. Tie selation v IQRCwath €H,Cl, (150mL) and

wasgédlvH eﬂ[ éMuE ?% Q a OmI-IJ'ga 311 ug&ls 0M$ iUvater
gt Sy R B s

urate

(5012@1?@51 bn%(ﬁemle) B¢ prganis phage wgiseﬂ gSCP4P te&pe@teda%n the residue
un?&f‘l%eﬂlﬂsli ah&ﬁato%hﬁmyf(ngmoma ) % a@ﬁ%@ﬁtﬁ%ﬁ@gmdf RT = 3.47min; m/z
ur e desired conpoun e compound o
ESpe zﬁ.ﬁzﬁf‘ f P P
2(J?)-2-(4- cyclopropanesulfonylphenyl) N-(5-fluorothia
Aséﬂv' 2-yl)-3- ((i?)-3-oxocycl opentyl) propi onan de, was
prepared as follows: A solution of
In vitoJ5K aqtivityy cl opr opanesul f onyl phenyl ) - 3- (3(J?) - oxocycl o
p e rﬁs\l’ﬂg) a(B'erQéo(P E‘ﬁrﬂalatﬁ lche &é:) 5%3 E@W’(ﬁﬁO(ﬁ?&”iﬁ & gotlvgy may l())eb %sayed

I n_anhydr ous govvas cool e
by cating (S Festirisn LB R DT s Eopboud D! Dk GGPHI s the
couplidg@pu@r ous CH2C 2 (2nl) added dropw se, nai ntai ning

(0. B s Petegne oo TPy B ol e fosarwit

finaPin&ibatioh whimetaf d0013f The asshynbuffer édnmrsozimMz}mbes buffer (pH 7.4),

125%@&1?)@\/\@3 in rod'%%éfaﬁﬂm%ﬁg\%@@wr rlofﬁ%m%ﬁi'r&tol test

compoung 37 BMSQh@yinjt/mlndoRIPR, anil QeiukanlsGH Tk da’tved) romthgman liver

GK. ZKTP r‘@(ﬁ’])’ﬁ ahd NAVP rn‘ﬂa!y@)@ Eurcﬂ-aﬁ@d $6th BbERMDiNESstib.| PeStheftdabents are
(150nL) and aqueous oW v citric

>98%’(H“EF a(ngmﬁﬁyurc]%aaeqﬁr% 56“%&8%@& I\Hmc%ﬂﬂe dissolved in
DMB0 iforé béiid-gddedtd i dsa b(édithout WP, OM@gaix s biacudaté@ih the

e G o D BB O o Pt Bk - 0Imia PPl SRR e Cloloula
Devices Cerporatiqno Swrahy vale] CA) Sor4 Pming themihe r¢ai®on)started By the addition of 10uL
AT otutioASSAYS I n vitro &K activity:

After starting the reaction, the increase in optical density (OD) at 340nm is monitored over a
10min incubation period as a measure of GK activity. Sufficient GST-GK is added to produce an
increase in OD;49 over the 10min incubation period in wells containing 5% DMSO, but no test
compound. Preliminary experiments have established that the GK reaction is linear over this period

of time, even in the presence of activators that produced an 8-fold increase in GK activity. The GK
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Using a protocol simlar to that described in
WO2000/ 58293, K activity nmay be assayed by coupling
wo bmspopoeluct i on of G6P by GST-GK to the gener ap€DGBRGI05/050053
NADPH wit h GGPDH as the coupling enzyne. The &K assay
is perforned at 300C in a flat bottom 96-wel| assay
actiyityan eonfinobwelSasscompansil with ghefactieity i welldooniaming\est Criseactiyators. The

com%gﬁatconc-gﬁ@au@ﬁsglﬁéf pm&tlée‘ara %Qﬂh&baﬁé in @15 HMvhl? ﬁ%s FRUS w dré calculated

GK E@WOW@IIQV" EA ?Hl<t3ﬁPMt ﬂ?séigtadﬁngeloé@l““e’éﬁrﬁ%‘l?ﬁﬁﬁt 6‘?“115’%“1» the
mxm@ﬂnc&a&uﬂ GK/ d&m cakdithtdd. oot ith tKaTbnédtratida lof ¥egtGompound
hi n(#hu;g%g} l . ve % ATP, G6PDH, and NADP may be
whi WS F 54 1% )Di agnostics. The other reagents
ar elfhe @88 pqund ef Borachpheeilyachiev gl greaten thad 4 ffold makiantmactivation of GK and
The test conpounds are dissolved in DMSQO,
hadglgosro(a{)% ng added to the assay buffer w thout ATP.

This mx is preincubated in the tenperature controlled
In vRBTROSYivR: @ SPECTRAmax 250 microplate

spect rophot orret er (Mol ecul ar Devi ces Corpgqration,

Su rFr?W‘é’ﬂné an Hh fagtigg PF‘E% f2 TRy iceare flesed P‘l’aH}ﬁ viggayage yith K
activalioe aeslhglligbadPiveighdTiBl#dTR51S GdtetinimionsAld raideSttitids ididng theoh post-
dos Z%ﬁtl on, the increase in optical density (OD) at

gy ‘nonitored over a I Omn incubation period as a
nmeddige én ©F) aBKweighdd\and faste®ir fl Bir bafore o@EFealiernt.sGRad@atorpare
diss&B&PEHg%l rP%lﬁéé b&d%ﬁ?g@%w% hﬂéﬁ' &@&e&ﬂ?&%ztoﬁ&s

erio al 0 test

nin
4:66:30H Vived & ccgntiaiphef . 3@3@(3%@ i Miss g %aqﬂ@r@w&m - Yple fprmulation per
kg df Bady J«éngn Q%qﬁﬁa@bmg;kg ld8sel HMRBdiatBly PFiot B 'd§sui$ B bRMHosS (time zero)

in.t resen of actj vat.or
bloag, (TG rer Gt e B R M T P ton ph e apiepaly s GYRS Sha
colleting YL bisdd fer dnslysin m&ﬁéreﬁ( tmtitvlitoi theatngemt, ifutthiet/blodil @ik rdadings are

takeft %Pf 3;1{‘ (?6h 0?610%{ ilci?ép'gl% %rtngga "W &/o R soalil@%ter%ret&by comparing

concé uce I ncrease |
the mean; bidod\u1¢ valees 0F5\Iveh1<$f) tr@teé nged with the & GK ackvatertticoiad omcs over the 6h

stud? Qlﬁl'aﬁéﬁe (Fd% undls e cOnsdeiddlactid wiidn thely @6t £ §tatﬁ.ﬁ~j:ég&is%ﬂ§icant

est corrpound t he maxi num i ncrease In

decra@t: i“\/‘?lf"gﬁi Glg forpRaredAAp vehicle & 2 SPRSRGILIYF 256AYt tyee points.
concentration of test conmpound which produces 50%
activation (EC50). The conpound of Exanple 7 achieved
greater than 4 fold maxi mum activation of &K and had
an EC50 < 0.5mM In vivo &K activity: Follow ng an 18h
fasting period, C57BL/6J mce are dosed orally via
gavage with GK activator at 50ng/ kg body wei ght. Bl ood
G c determnations are nade 5 tines during the 6h
post dose study period. Mce (n = 5) are weighed and
fasted for 18h before oral treatnment. GK activators
are dissolved in the Gelucire vehicle reported in WD
00/ 58293 (Et OH: Cel uci red4/ 14: PEGA00Q. s.

-25-



10

15

20

25

30

4:66:30 v/v/v) at a concentration of 13.3ng/nL. Mce
are dosed orally with 7.5nL fornul ati on per kg of body
wowioght3oep equal a 50ng/ kg dose. | mredi ately pPCDGBR@®S/050053
dosing, a pre-dose (time zero) blood Gc reading is
acqui red by snipping off a small portion of the
WHAT IRQILAIMES IS5 (<l ) and col | ecting 15nL bl ood for
anal ysi s. After &K activator treatnment, further bl ood
Glc read s are taken at 1, 2, 4, and 6h post-dose
1. ?f@%‘i‘ﬁ (%ound. Results are interpreted by
corrparl ng the nean bl ood G c values of 5 vehicle
treated mce with the 5 activator treated nmice over
the 6h study duration. C@é}ounds are consi dered active
when they exhibit a st am’ ically significant decrease
in blood Gc conpared to(@whicle for 2 consecutive
assay tinme points. WHAT IS CLAIWMED IS: 1. A conpound of
Formula (1): (1) or a p ' e}‘7llly accept abl e salt
thereof, wherein: Vis ) e one CH2 group nmay
optional ly be replacdd by, CH{OH), C=0O C=NOH, C=NOCH
3, CHX, CXX1, CH(OCH 3), "CH(OCOCH 3), or C(OH)(C
aI kyl); X and X1 are independently selected from O

uoro and chl or are i ndependent|
or a? Tr@ﬁ‘feé‘ﬁc ?’B?ﬁeﬂ?@f’ 5?31 ere‘ﬁ’a‘?’ Ihydr gxy am ﬁo
cy\archCHm Wwheve o83, @@ﬁ&naﬁm&ﬁlly BERpRARDy QOO K30, @=NOH,
a
R SER PSR, OGN, e SR oy paton:

rern an
s Uh&ndi X reigdspendsntly selpesd &atp uptopad chlotondependent | y
35 & %ﬁ& Rdarfa ﬁﬁ%eﬁ@énﬁg %Tc@%yﬂgfeﬁ (BI Eéﬁdﬁ}@fdklvy amino, ¢ all’]nlc_)l, nitro,
SR SOty §@zR *ﬁé:zz@mé DO s ahy e et Gapeyv) . alkoxy, or
heteffatyd grooh)oiidr @l’&p 13361ﬁona‘ﬁ§)saik(1ﬁféd with 1 to 5 substituents independently

B BHSD $eng?yaﬁ% niig, Egrorg G SR RIS By i,

CF.H50 lap'l hetemaryi, HC@Mngab:ub(Gosalbpl iSCHa| SOCH; u$BOH; Lané efSO.N(Co-
alkma aihﬂg)o 5 substituents independently selected from
I o e yano, nitro, hydroxy, G _2al koxy,
@ba @a4all<yl grody Czw@9¢1W1 grgup ?Pé}’lléwup, @f%wl GEURyr 4- 19.7-
men‘ilﬁreﬁh@ﬁ 1@ o tvﬂfe&%’ﬁ}y' g‘?ouﬁ)'l tlolgﬁ "@ostltuféﬂ)“lth 1 to 5 substituents
heter{) g I)(C@Eﬂl{}lﬁﬁg vl
cesaely S om aﬂagen @GH‘QN("@O Ryt al 2 o-2alkyl),
C8lkgl, 6’957c9¢1&1kynd1e ﬂﬁﬂdleﬂﬁbérgd Mdi(@gl&ihngQCF,ﬂH}g,raeylmeteroaryl COC.
et.ar
zalkﬁ #&%ﬁé%b)ég H‘ﬁl& er oc*’y g{)f ¢ g%ngi ut88 I%? 1ky2)r( u(éﬁoup
i R'apd Roaraindgpesddndy hydroged, axiatCh_dlkyl @@p@bsquqall@hgrsun aryl group,
hetehﬂy? gﬁﬂf;%ﬁ]hl 16 75 in%?e%%e‘fefo?@) %JK&E% erdty Qg&ir(r(@' §5ﬁlonally
sub t@awﬁyl t0 53 les)me@tam@ywend@ﬂ %ecwdrf&%@l@an h’é@@r BEgdwiirexy, Ci-
LalkétyNON CQFQHIINC(FE 1), Chetker, oarcyloalkyE@NGEPmembered heterocyclic ring,
CF %a' K ﬁ1 f‘(@‘; (oS A BOCHE D, CHRY and - SON(Cosalkyl)(Co.
zalkyl)

or R* and R’ together form a 4- to 8-membered heterocyclic ring which is optionally

substituted with 1 or 2 substituents independently selected from C;_,alkyl and hydroxy;
k is an integer from 2 to 7;
mis 0or 1;

nis 1,2 or 3; and
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2al kyl); or R4 and RS together forma 4- to 8-nenbered
heterocyclic ring which is optionally substituted with
wd 2ms/1@308ubst i tuent s i ndependent |y sel ect ed frpem/GB2005/050053
G _2al kyl and hydroxy; k is an integer from2 to 7; m
is OCor 1; nis 1, 2 or 3; andthe dotted |ine together
wi thendottdlinegbgethet vitle the selidsling oroys ah optignaldioutlk boridoand A iadidates that
the &ube%m&aealet(@ﬁéonhg@at%ubl e bond has the |
A-configuration . A conpound according to claim1,
or a pharmaceutically acceptable salt thereof, wherein

2. th e% l&ﬁﬁﬁoaﬂd Jidc&ﬁmg egakiher, oié\& pﬁanh&teutﬁ;@m}i ﬂ:cépitdbﬁ: s’eﬂ? thdFeof) wherein the
u e 0 oun |ngtoca|m or a
ot Sl Vi 5O hg BRI SO B, ot - wher o} n_t ho

dotted line together with the solid line fornms a

3. SIng Lcﬁnc&ﬁﬂ acc?lr‘dm & QRO gf' 65\%5 gl.ltlt lgl}}é e &E\%}]g@?rgmel%ﬁ Yherein the

phar maceut1 ca accepté
dottgyhlinedepethienwith g ertlldéme wrmpasinglebend. d | ine forms a
si ngl e bond, and the absolute configuration at the
asymmetric_centre a _to the am de carbonyl carbon
4. ( R)A ccgnpognckmgwﬁép clipsh gr %@h%acgﬁg’:a]ghaézcg)ﬁab{eﬁélt thereof wherein the
dottétf lﬁiﬁ:&dgeﬂ@r Witlaihesolidaine forial aﬁlli’@le ®oiid, el thy atdclar RbeftPutation at the
A conmpound accordi ng

ooy el SBR reEEFrBeB 5P s, “or o

pharnaceutlcally acceptable salt thereof wherein k is

4 o
> aé Frogn oz?‘li ?g 'y 6’? ggf%g%&%dhg her eop} Eﬁ%ag{lag?%malﬁl poceptable
Sﬂtgpﬁeb“ﬁgﬁﬁéﬁmﬁy HC< and >V represents

3- oxocycl opentyl, 4- oxocyclohexyl or 3-

hydy oxycycl| opent yl ou cording to any one

of 4&@&9@@3@#&&9 sty o Re Boe Haein 1 Lergecsinealy seceptable
salt dercef) whbkm ksigh br 5.her eof , wherein R1 and R2 are not

bot h hydrogen. 9. A conpound according to any one of

the preceding clainms, or a pharmaceutically acceptabl e
7. sal4 compourdiccording taeélaimpbl of splBARS cutBdPRBceptableSalR tireeRG wherein the
grou]a%mﬁ%d B9 TReY AR Q(?Qéb‘}é?,élﬂéh Bro?Hb{peﬁf}? 4Qfxo£§3ﬁ>h8(y?8@ﬂ' ng

l'ai ns, or a pharmaceutically acceptable salt thereof,

1Wdﬁﬁ$W@Pﬁmﬁé is G -4alkyl or C?cycloalkyl 11. A

conpound according to any one of the preceding clains,

1? gg&asrg@ceu“ G cl)dzlr.r& ag 8€tget: &%\ée@@%ﬁ her Of v@lc?lgr acceptable
Saltﬁ‘%eof)%ereﬁlﬁ hﬂdﬁ%ﬂeﬂdlm@wm@m or a phar maceutical |y
accept abl e

9. A compound according to any one of the preceding claims, or a pharmaceutically acceptable
salt thereof, wherein R' is SOR®, SO,R?, or SO,NR*R’.

10. A compound according to any one of the preceding claims, or a pharmaceutically acceptable
salt thereof, wherein R’ is C,_salkyl or C;_scycloalkyl.

11. A compound according to any one of the preceding claims, or a pharmaceutically acceptable
salt thereof, wherein R' is SO,C;_scycloalkyl.

12. A compound according to any one of the preceding claims, or a pharmaceutically acceptable

salt thereof, wherein R” is hydrogen, chloro, fluoro, or trifluoromethyl.
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salt thereof, wherein R2 is hydrogen, chloro, fluoro,
or trifluoronethyl.13. A conpound selected from
WQ@EeHRpA@30LB- Chl or 0- 4- net hanesul f onyl phenyl) - N- ( BET/GBRI0SH50053
hi azol - 2-yl)-3-((R)-3- oxocycl opentyl) propi onan de;
2(R) - 2- (3- Chl or 0- 4- net hanesul f onyl phenyl ) - N- (5-f1 uor ot
13. hi af odmppund gelegted frompx ocycl ohexyl ) pr opi onami de;
. b sz gﬁcﬁm&f &etﬁaﬂéﬁhfbﬂﬂsﬁéﬁ& f)-@n(sstfﬁf&whioph&y()% (fd{}@r ot

- hydroxycycl opentyl) propi onam d
OXO%YEPP%WIB’WW%W@FW azol - 2-yl ) - 2- (4- net hanesul f ony| pheny

) -RRY- 1-@eﬁloroo@cm@t}i&leanﬁﬁylyh&lﬁwtsmuoﬁﬁhlazol-z-yl) 3-(4-

5- Fl uor. th| azol - 2-yl) - 2- (4- met hanesul f onyl pheny
oxoﬁg’ﬁaogex(yi??ré’?'é’ﬁ% Bhexyl )acryl am de;

( E)2(R)-2-B-Ehlunrbmbthamsil folylphony BN-G-flupditioxsot3ol)dp@nt y! ) -
hydé %clg i %?F%{L&ﬁgyl phenyl ) acryl ami de;

propanesul f onyl phenyl )-N-(5-fl uorot hi az
F@O{({th!)lm2-ya9x?o@y@¢thﬂglewﬂfym)lmemd) Ht@rbde;
oxo?;(: & -1§ Qgg&eopropanesul fonyl phenyl ) -N-(5-fl uorothi az

o p@-ﬁ- (T R At GRS A —————

ol -(B)-WH(p- Fﬁmecﬁhlaibwrywayl@hﬂﬁwwmbamﬂpumam de; y
met%agmﬁs)ulfzsy(lé.e%ﬁcgpm nesul fonyl phenyl’) - N- (5- f I uor ot hi azo

ocytl opentyl ) propi onam de;
2 ( RRP22-(4Capirepautsaki@yiphéryhyil 'lﬁhﬂmrbt)ua_kbl{%ylf -3-0@)-S8t hi azo
oxoé, B y@l §opg(§}1a1ﬂ9%ocycl ohexyl ) pr opi onami de;

ut anesul f onyl pheny I% N- (5-fl uorot hi azo
)3~ %Crwprwmgp@w@éﬂ@ﬂwp isrdrarh-3é4-
oxo%kB}le;é’/i)% Jpicha#@ifg- 4- met hanesul f onyl phenyl ) - N-(5 fl uor ot

o o e RSP BRRET 7% o
hydiox gz clopedtyipjopdnfide; oxocycl ohexyl ) pr opi onam de; and
2 By R A SIS ML 1 oo
oxocyclopentyl)proplonanude
2(R)-2-(4-Cyclobutanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(4-
oxocyclohexyl)propionamide;
2(R)-2-(4-Cyclobutanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(3-
hydroxycyclopentyl)propionamide;
2(R)-2-(3-Fluoro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-((R)-3-
oxocyclopentyl)propionamide;
2(R)-2-(3-Fluoro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-yl)-3-(4-
oxocyclohexyl)propionamide; and
2(R)-2-(3-Fluoro-4-methanesulfonylphenyl)-N-(5-fluorothiazol-2-y1)-3-(3-
hydroxycyclopentyl)propionamide;

or a pharmaceutically acceptable salt of any one thereof.

14, A pharmaceutical composition comprising a compound according to any of claims 1 to 13,

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

15. A method of prophylactic or therapeutic treatment of a condition where activation of GK is
desirable comprising a step of administering an effective amount of a compound according to any

one of claims 1 to 13, or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt of any one

thereof. 14. A pharmaceutical conposition conprising a
wa@eovpaeseeh according to any of clains 1 to 13, PCT/@B2005/050053

pharmaceutically acceptable salt thereof, and a

phar maceutical ly acceptable carrier. 15. A nmethod of

prophylactic or therapeutic treatnent of a condition

16. V\’h & ﬁleﬁﬁa bibpr9 e or%rdp%utﬁ%hﬁiﬁm & h%@&deﬁﬁap& @ab@t&@&mpnsmg
adm ni Sterlng an effective anmount ~of onpou und

a St"é’é’é afmnistgringangileciiemepnt of a pepapopng %Fcﬁ@ngé‘? a’g of claims 1 to 13, or a
phafhassuiiBa g ubicpable Yalomeestt abl e salt thereof.16. A nethod
of prophylactic or therapeutic treatnent of
hyper gl ycem a or di abetes conprising a step of
17. adrifhe ingtted iacxgrding techaac 16 whereimﬂwrwmpéund amonﬁltgm @ny one of claims 1
: [
to 15 0Ged 18 oBitinlon S B P o o erelycpmi gents or and
dlabﬁ%ftﬂrgs@tsaccor ding to claim 16 wherein the conpound
accord| ng to any one of clains 1 to 13 is adm ni stered
in conbination with one or nore other
1018 gneh nﬁﬂ?ﬁ% P@fr?/"tfg‘i‘ﬁnc"f&&@ﬁfss‘n §humpf dempnsiptipg Bre'él&t?i*ﬂcshyp?@ycema or
unpaﬁrdd%’ld&@sd t@éraﬂfe%dﬁﬁtﬁdnfgl‘a sﬂ)efp dfiadh@isesing fn &fdﬂm%ﬂophylactlc amount of a

comgf?lg@%gctor %n O cl dl a %rgg/%ﬁnﬁag%u%e@yaaagﬁrp Hhﬁraof

an effectlve prophyl actl c anount of a corrpound

19. 3CRPA Eé&gf&ﬁle%a‘%"ﬂ%ﬁi phrliBrteimuiad o

phar haceut 1 cal acceptab salt

15 process for the preparation of a conpound of Fornula
(la): (la) or a pharnmac Y'cally accept abl e salt
thereof, said process comggfising the condensation of a

conpound of Formul a (F\/y| II_SIV) wi th a conmpound of
Formula (V): (V) or a salt"2rhereof, wherein vV, R, R,
m and D are as defined in&4d ai} 20. A process f or
the preparation of a c off Bomrmul a (1b): (1b)

sai d process conprisigf e @ondMefisati on of a conpound
of Formula (MI1): (VIIl with a conpound of Formul a
(VM): (V) or a salt thereof, wherein V, RlL, R2 and m

are as defined in claim1. 2 1. A conpound of fornula (Ia)
or aéﬂmﬁﬁceﬁﬁéa’ll&%&eﬁt@bw Soffd tﬁ@ré&  sattpRERisRompridiny tREEIRdensRon of a
hydr oge

compound of Formula (TV):

(2

(CH)),,
A
OH
R’ °
20 R’
av)
with a compound of Formula (V):
H,N.__S
F
\Va
42

25  or a salt thereof, wherein V, R', R%, m and A are as defined in claim 1.

20. A process for the preparation of a compound of Formula (Ib):
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R3 is a G -3al kyl group, a C3-7cycloal kyl group or a
4- 6-nmenbered heterocyclic group; R4 and R5 are
wo pepeneent | y hydrogen or provided that R4 anPICREBar06/050053
not both hydrogen; mis 0; and D indicates that the
doubl e bond has the (”~-configuration. 22. A conpound
of formula VIl as defined in claim?20, wherein RL is
SO2R3, or S2NR4R5; R2 isVNydrogen; R3 is a
C3- 7cycl oal kyl group or gc# - 6- menbered heterocyclic
group; R4 and R5 are indépendent|y hydrogen or
provided that R4 and R5 & mnq} bot h hydrogen; and m

is O. N s
, W

R
R2
(Ib)
said process comprising the condensation of a compound of Formula (VIII):
()
/(l:#
(CH)),,
OH
R’ °
R2
(VIID
with a compound of Formula (V):
HN.__S
F
\Va
42

or a salt thereof, wherein V, R', R* and m are as defined in claim 1.

21. A compound of formula IV as defined in claim 19, wherein R'is SO,R?, or SO,NR*R>;
R? is hydrogen;
R? is a C;salkyl group, a Csscycloalkyl group or a 4—6-membered heterocyclic group;
R* and R’ are independently hydrogen or C;_alkyl, provided that R* and R’ are not both
hydrogen;
m is 0; and
A indicates that the double bond has the (E)-configuration.

22, A compound of formula VIII as defined in claim 20, wherein R'is SO,R?, or SO,NR*R>;
R? is hydrogen;
R? is a Cy5cycloalkyl group or a 4—6-membered heterocyclic group;
R* and R’ are independently hydrogen or C;_salkyl, provided that R* and R’ are not both
hydrogen; and

mis 0.

-130 -



