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wherein one of X and Y is O and the other is N;
R'is -CONHR’;
R” is hydrogen, halo or methyl;

/LO>—R

R’ is hydrogen or methyl;

R*is Cys alkyl; and

R’ is hydrogen, Cy_salkyl, or C, salkyl substituted by hydroxy.

In one embodiment of the invention X is O and in another Y is O.

X is preferably O.

Y is preferably N.

R” is preferably hydrogen, fluoro, chloro or methyl, each of which represents a separate
embodiment of the invention. R” is more preferably methyl or fluoro, especially methyl.
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comercial ly avail abl e be
condi tions. For exanple,
benzoic acid wth trinethyl
sui tabl ¢ s§Hvent, for exa

Compounds of formula (I) can be produced as outlined in Scheme 4. Compounds of
formula (XII) are formed from the commercially available benzoic acids under standard
conditions. For example, treating the corresponding benzoic acid with
trimethylsilyldiazomethane in a suitable solvent, for example toluene and methanol, at about
room temperature, yields the esters of formula (XII). Combining compounds of formula (XII)
and formula (VII) using Mitsunobu conditions, for example in a suitable solvent such as THF, at
between 0°C and room temperature followed by the addition of triphenylphosphine and
diisopropylazodicarboxylate yields compounds of formula (XIII). Hydrolysis of the ester of
formula (XIII) under standard conditions, for example using aqueous lithium hydroxide at about
room temperature, yields carboxylic acids of formula (XIV). Amide bond formation under
standard conditions, well known to those with skill in the art, yields the desired compounds of
formula (I).

Scheme 4
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given in, for exa Protective Groups in Organic

Chem stry, T.W Goeleﬁe and P.GM Wits, (1991)
Wl ey-Interscience, New York, 2d edition. -6 WD
2008/ 081205 PCT/ GB2008/ 050 %flv Any novel
i ntermedi ates, such as tho ef i peq abov

be of
use Vi ey ¢fferagfaRk BIﬁZaé’Gﬁfféfu%dg KRt X a(qy 38 Igfiggd for

fomuda ¢ther ef ore al so i ncluded within the scope of the
I NVemnthi®iped: 6f the BXafdh @ iCHIRRNOETaChe hrofedn@Leripidy dn)activated
de O%gngf t\tQ (91ng @ijf) la @I%?%t g%ﬂ?&l d\é%dh] S a 12%;]3% aﬁ(grlde a

ve t or mu
mﬁ%‘e‘l‘“@V sts e.g. for the treat nent
and/Bre Cpmmm;ift @)@p@m@‘ (I)dbfe@qetpyepamd sigglailoeseomppand libracihs
cotipeisihd1@ 1€ Qi RLEnpdS 5 tof 10000 otnphinds Whd noig @REsradly YO €00

ﬂ%&‘nﬁh §f Sﬁﬁqa {I_E & otngc{ l:iBr%feg lﬂlsag B@ &Hg eP(ﬁ')lmbmatorlal spht and
iR PR P s PR Rt R Py ss@?ewrgﬁf@?sﬁ% ey,
using grasedureskapwiyigehess skillgshindhesieut i cal . The i nventi on

al saDypingviidgsthasipifaterampoltnde af fomaip@ks labilofinconprg@ipng the
1n@n§éﬁ[§&odéﬂit%01ﬁfds efgoﬁweﬁ &alrﬁoxy by SR gﬂa%?s' ﬁ&'é‘y i [Igrbte@ed The

prgte(%mgggo%ﬁsor:%gy?%e D\ér(l)love% ap Lany's ]tage it} ﬁehs f{lrlgs& 0t Ieccé) oﬁlnds I&F formula (I)

Orméﬁpﬁmné%@ﬁ fipad mlapmung of ﬁeaﬁulf dxi & coAREhepEvR (¥ igcgpsiop of the
waf ﬁrewllnch/mn_amalahte fofictianat gropeunay tefprétentatiand methpds for cleaving the
refHtaig FRGE&Md de@batiVes is given in, for example, Protective Groups in Organic Chemistry,
T.W. Greene and P.G.M. Wuts, (1991) Wiley-Interscience, New York, 2™ edition.



acceptable salt thereof. Mreover, the invention also
provi des a pharnmaceutical conposition for the
wo ewansem of di sease by nodul ati ng GPR119, reSLIGBRIVE/050011
in the prophylactic or therapeutic treatnent of
obesity, e.g. by regulating satiety, or for the .
t r eadmEivvelgpiegicdisies.sdch a dippe dedinpdyabave. pad beratiesain Bapinghesis of
coapo@pt abfosmda(ly ardraratherefareudu-itauded withia tiapeotic of @leligvention, for
ex8hp18 ehhyRn &R Rk (XI‘TI? aREUITH &fa HR6AMbRCE doriv@ive@nereof,

phar&;a i%gllélttule(f: a%l lley th&EHaR, r?cglo% fOSI"I%ll.llta (Slt hl%ru%eci{xll' as Hf”?{l 19 agonists, e.g.
pharnmaceu Fcal conpo |P|ons may. Ionally conprﬁ%e
fopihm BpaFE ARhI N REY RHg PP ERa8d dighctesq oAk wse thefgmpounds of
foaoripdswill gonsaliyrteladdmisaeio shctfoons aglipmabiugicd] epmprsidon.

I eCtBHe,inveRitinGdo.préitids a Bahh@6RbrmidlN@), bed prmaceutically

t ' ..and i ntravenous)

zwg%ﬁﬁﬁfsggggﬁ%ﬁ%ﬂ%%hﬁ%ﬁ Eagﬁgui st sui.table route in

any ﬂ]e\}%Vﬁmé ORI eélég GG Rt heOMPRHOTIAMRFISIAS & pomppypd of
forpaitlaid b insgeenbye e Witlya pgfmacheticelbnadicentablescafrisr. whi ch t he

acti Mefeliaﬁlg.rﬂ&djoﬁii}bsiﬂi(ﬁi ) Qinﬁt@isaﬂfﬂarﬂhSﬁrﬁE@dcalﬂj!'aeceptable carrier and a
noﬂ—n@&m%%bgultlgaqlly efFEQNP ARbunk ?fqasc uRBFEIRYA b et arma?eutically

rgiEan |nfun|t dosage form and prepare by any o

Ew&W &t h648 wel | known in the art of pharmacy. In

pr aCMpr@@\’ler,tﬂngnwmqjmo‘ﬁﬁesfa@hmageuth:;yl COTRpOSItion for the treatment
of plivadseray ewthilaalg | GPRACE eptikibf & thaprbshylideas eaherapeadtrdagment of
obe8IIDE. ?.%9 r@g%_lamgsaaag,l HGorl tRAFLEBDEF didbelcf b MBEshg a

adm xture with a pharmaceutical, carrien according to
pharmaceut]f:al ac?ep aP] € carrigr and.a 1’10]|’1 toXIC ther'ﬁpeatlca ly F ecglve amouft o

conventi ona ﬁg arnaceutical conpoundi n echni'ques.
compeundzpf fqraplahyorppRamgeenifalls agespirle lighereddy s

deperidiphgmercutite céropasitiofis payegpapzd ly oomples iothedthérapeutic ingredients
or A ks tha tdrdsitiBndncl®le@bmp&Niti B EBAbIE Fitlord,iret&d1LU6hie, and
paké’lll{eg q\éﬁcﬁ&ﬂl? Sub;[géﬂ%c)usf ﬂgar&ﬂ%ﬁagn%qﬁﬂra%%w Q %ﬂfét}a{l&p §ltlTough the

can,% presented as dlsﬁrete uni ts suit bi'e for  or )
MAFHTHIAPIS {43 T BRY SUH ™I ApRgH 88 the paidifdirs 08y and g 2pd severity
of ¢leaiandiperts dorniingh the ptisdapedinntnebbizgradommtisterod. Theeharotapangcal
cohip@ditshis @y be btk tlietly pt@t@anPasddsh@TSmeaa pRpaed 8% &t Fthe
m@flod WRAVHRE ind% A @Rkhifgey @5 @ sol ution, ‘as a

|S Iua Elsg)%cg(ge, tlélg c%ﬂ@o%ﬁ _eq%g?srgpia%ﬁh?ﬂ’ p&?%ﬁgeug?oal gg&g&gﬁg’ salts thereof,
capde eqbiippd@h the|aptgigiverediant witeimatg pdnzgkdietitm rhermageutical carrier
acCainD i dosagenaf pianBacs@tcalavinpodidingeschhityees c Ohpeutitd nof take a
witl@(lamé{yaof (Edrins d&fen@nggﬁﬁl%ﬁl&f bfeﬁérhﬂon%Q{%Btf@@d:%lirfé%laﬁon, e.g. oral

ort Q%rrlter%f Cinch%Yn e}rllt%o nols) admi ni stered by contro
PEFESde " reans "ahafor del i very devices. The

conpb¥Fthoremagsutisel coppesiianerndy PEgsS I s dierctiwpivoygatdg for
oryghdmmistrytionl snclgesreepsales, caehetd omablae dachi conthintle a@resittempnindd amount
of el dOBNNBarbdit. BHERE kiRtcbMPositiAs afmttle \pRosdR@I8 dipBR¥er WstePinules, as
a stonl?ioﬁ: %E glﬂgéents{ég En eﬁloaglﬁé lug H(ﬁ ?(? ag) Q SonQ%{ U rs% ui@,eag gf? gi"fl—w{wa‘[

|ngré|en . ,n,en,raﬂ, ,%é CO%POSqi |ong ar e prePare(ejlr
eNBVSIQNN P45 AT AT g prRYIEPY, InaddHIS 1A dhe aqmmpa dpspge forms set out
abpyry thedpmpiundiof ferrhile (), dr e prarnesesticolly fdcepgdble @it dlicghofl may also be
adf@litt€e € BY EdnBb1%dElcR@mBans Th®or RERGNIGdviceanTHeReMpOGions may be

[ ' h ' o) -
Pfi%e%&é%8§?%%ﬂf%%%5‘%%$%&%ﬂ%%%§cﬁfo§b%%%ﬂ SRR A erof
bringingfliy2$egatop e gHRE TR wAT ?Efi Y EEB &BISHES PpgOr more
nepdsgareiredicatn bl ssoeriethp perhredidens ate prapradeyenifprady and intimately
ad@IOBE hdtio8 ghadicGOmikt litaid @fricvd dr finelp divided BElfdecatichier both. The
prbBEr @R b€ Blv¥nieG haped HRROMRAS prdlifaiihar maceut i cal

carrier enployed can be, for exanﬂfe, a solid, liquid,
or gas. Exanples of solid carriers include |actose,
terra al ba, sucrose, talc, gelatin, agar, pectin,
acacia, magnesium stearate, and stearic acid.
Exanples of liquid carriers are sugar syrup, peanut
oil, olive oil, and water.-Exanpl es of gaseous
carriers include carbon dioxide and nitrogen. In
preparing the conpositions for oral dosage form any
conveni ent pharmaceutical nedia may be enpl oyed. For

o o . o s o o o o s



may be used to formoral solid preparations such as

powders, capsules and tablets. Because of their ease

w@booadsizod st rati on, tablets and capsul es are tPer/GB2008/050011
preferred oral dosage units whereby solid

phar maceutical carriers are enpl oyed. Optionally,

t abl Qtegzowagpng@ofcfg@tu&)(lbyr @legally@agﬁ@@gg sgJps thereof, can also be
intloded Grugtausack@chiniogipestionAint @bibehiti@owittaémrion grotehgher therapeutically
acERABbidd@n of this invention may be prepared by

co heeS %ilr?nre]lceug(r:a gepr%idri en 1o Q(P ct:ejn%gafl rlééiaWi feha s%ﬂg 19 {1'drmrr %

accessor /1 ngr eéll ents or yadJ Uvant s 1agn‘pr es,s’etﬁ1 s Iﬁge%s )
Exsaplepaf S@%% FaFEY sl de BRpiceSER Alfa: speioss. talgi gelmbinereaBestipaicacia,
magnesiag stearge, and ptedicenid. Eraraplésrod diqiill oaiierg arefsogansgug peamst oil,
olROVAlRAd (hted I BRAMORS of @RouOORidryinBlALABOh ldlbxRle BhNEIREgen.

! .Ubrllnl%?eﬁlal’ingl tHeeJO'inpgii}ti)(;?‘i‘l I?(Iéjr’oreﬁ ldsta & ﬁ‘)rm,aa% l¥ifveBEnt pharmaceutical

dj.spersin aggnt. ed tablets nay El ekgé
mif) 13%@ SISO i SEATER e rRLYeO 5. Oy Joffls TGO @eers.
Prggowd@cadoloonpeagntd. ardilstidnedy W tded gnfoimm evat liquiidyereprations such as
sushichdi@nf clixicaodd sbabbBt whipt @frRfsabtlyaseorhad, Agafs @ir@betdlline
ceﬁulg%n&hl%ﬁ)ts,%%Hﬁthﬁggaggﬂts,tlwic%ﬁst, 'b}ﬁﬁerg,%ﬁrﬁggrﬁﬁ aQﬁrﬁ% %%E like

iy SRt Rl R A B YRR R eyl RS Decaus o
thetiepmleadminifugtiony ARcisoAd Fapseeideeiing Biciane ot dhsage unis whercby
sotidihanhatentah| @idarhemEogdmaytieahy,aibits fiyon abediby Qarfbag

aqh@ueBothapdoRfiecBfitiidée agent, conpounded with an _
2P KRB LG50 SOOI r SRl R AELBLTRL i
orilding. opEmpbETER ¢15.0r TS AcerAy Befediens waqva@té nepragrpsyed tablets
maychetpadparel & werepredsmgnm albatable imghing tlaboute iBgedént it higee-flowing
fot€ bicH @s poralesl @iHules, topRbiRRY hxed Nl a bRABL lubh OB NEhert 2QHHE surface
acgﬁeo&:gﬁs égl??ggg 15 %Mged t?o%%ﬂ&ay b%l%%(ﬁgiy n?JldiIl‘ Ql%'ggi‘table machine, a
Phar mateu P conposli t| ons, O e present inyenti Qon
MRS FBPePrEFre ORI B ERAY et HogH §Ptpkach tablet
preferapla cedainsiran blpui @ATMDI0 abe Ye nbiho agive ingtddenipnt icgad cachet or
capRNRLradsly icbhtMahe romAbsid 00aR L & fdiif RGH etacte@nind@lient.

| ncl gl gganﬁn%g h t@SulafiQf in%ﬁd?eﬁ%rqhe (t}iéldi'dm@fya@&ytjo (Bﬁﬁl%iﬁéln%%ontain

Di spersLons . can al.so. be prepared, in. cerol, liqui .
Froft PRt Ry gy B T EE01ve Pt o QR RGPl §porphriagiand Convenient
anfoypt ¢ eprricmgered whigh friay sarg Anmpboyt 3d akpado ker¢snieafdisttotehe
cothpbditiane initl doghize Wdrins ol genehidpEcgai eecen Romrabee @ wizit€ sout 2g of
th& &Hﬂip@ﬁgiehféﬂt?tyﬁifcaﬂﬁ%n%[ QRGN 00nLY S0k L B0, UL 5§ g, 600mg,
sobni,ectah e use include sterile agueous sol utions or

8| per or1gs_. Furthernore, the conpositions can be in

t he BhgrraceiticalcompsitionphiberiescnonvanHen xkednfs pamuenk
adp;iréspatia’_t manbayireisweclhas sdherank er siusljee;itbrm o]§ _éle _swivu tcoropsindy in water.

A GLiBPRESRAS: cah Be Akclud&P8ESas, Toh &aﬁﬂp&@hydr&y?&bﬁpﬁllﬁlog@ Ikpersions

er. | d. me ff ' .
cal 480 b0 BhE b oo BT bo RNk B OLEN mbltihnerl B ot
FUle @ B B R dTTEe PE G BIIeAR] ERAIIT AutTapganisms.
and Reonagsdicaltchuggsitpnedighapresenisihoulich dyealpe &s eyacedile use include
steilked f0Sdus bb18tiono bt @EPeR@hi. NELr@EHniodS) the @bmPdsaoBOEP BB iirSINE form of
stegl{é{f waltrs kg&qgeeé’xlte%rp%QQeJug Egegarat-igﬁ%f Chltefile iﬁj@?a‘t}?eesoﬂltionsl oer

vent I Spersi on. umcotaln.lln, or. e np -
dlmlls]épP? I@ta S61 | eﬁsglpk}&ect B)rm éIP“VC rsz‘ﬂrl’ e agp gwti béﬁ’ ectively fluid
fogybayy oiringabelity.| Thewharnpedujieal kyhpassiopd Jash by stahlegpsientbe eonditions of
maiukstureadnd sothgt:ablsepraferablyrsauld beprewfved aghindOh OBMARLAY Betion
of WO(%%QSQI%‘/ sgglpeg Jo;cterﬁ%ﬁ %%f} ultﬂe Q%e&%{m% EJI‘QIG‘M‘& cﬁ’sfpelrsiaﬁ‘

.esent .i.nvention . can be.in.a fo sujtabl e for
@%’dﬁa;rbfgos% o S el Vs el (5 B 88l Gty and
ligyidohstiyleng glysobinvezaigble oty apsbingiaie mafuresigerpfye.

Further, the conpositions can be in a formsuitable
for use in transdermal devices. These fornmulations
may be prepared, using a conpeund of fornmula (1), or a
pharmaceutically acceptable salt thereof, via
conventional processing nmethods. As an exanple, a
creamor ointment is prepared by adm xing hydrophilic

. o, a o, o g, a2 N a o g,



art. The suppositories may be conveniently formed by

first adm xing the conposition with the softened or
woredoseglizearri er (s) followed by chilling and shepi/ag2008/050011

nolds. In addition to the aforenentioned carrier

i ngredi ents, the pharmaceutical fornulations .

des cfipesgeutsthrempesitionhef hejerescaisinggyerogsn iba inea fogp suigple for
topical @scastchi 4sj fonedanper i @rosvIngrediodninent Slotddn, astingdpdwden bsthe like.

Fubt‘lﬂl@rf t@l@ %@Iil dsﬁﬁﬁ’sr daR e ﬁ‘llgiefgltﬁ sui@%l@@(ﬁﬁl% in%ﬁsfd@?ﬁt @&AckY erhese

a S cKkener,s, .1 uprl cants re rvatl ves .
foffiiitoRs oy bePEHATEA asipe 8 SomBAIRGBF formua Pl of F phareceutically
acefprle salghgipahtie cenisnimal Hroresingdrrtads r Ahdesxampls, a cream or
oifitgemhi$ Ertpeonl iysdinosmgchydiophilit imetehhl@od watkr, tdgethemyigredbed Swt% to
abb@&ARE B the SRS itd proMfe & ORhAIONbiAGhAt BFRAWBH @ tonsistency.

for r@ﬂa&a&k&tﬁcal%?mg&%{o@gﬁfﬁg HnQ/gILt!OX C%I\S;\eﬁﬁtaqglmeﬁuﬁ%lé %r rectal

t hereaqf, . al so be prepared 1 n er_or. |'1qui .
dEBERRYT KPROT B ik arall yLis araéeé%ge ti s T YppRs it dose
suppagdisericof S@table weytikey inchide besgt bt angl didepr oatehele yorpweprdhsed in the
arf) €llhe S@ppodiotesiif bel cohvenichdy fofrRALYETEt adhixindehe composition with the
softbHY 67 fna@ed%%%fézq%%a bP BiiHin® EnPdbSENRHNG Y about

gbgggtaé(?lﬂggtg Eltg a ‘%?‘E%{EHO&Z’}%S{%F @E{?él&r%%?het Iﬁlglrma%é(u%rgﬁlfoer’mulations
deagiibEchibove mey Belugs. of FRFAPERBLIE O WarerRdliGgcantcr fgeedients such as
dilmenrp buffies, @lavorkiglaggitsa binddrs, badhee-weivg hgenpethickelys, lubficants,
prébivehiRALhM&diYe AR dalls PE 1HeQik8P P hednc?d oBRF adi@hht® Bin be
B N N
Componitianscapiigng agpmpend of Hrpple (lactF RRFTRAR Uil agserigple salts
theveafgrhiy, algdrerahret @apaviier @ diquid doetntratd foen. of

adm GdngtallAtdo@ide 1k biethe bradeldrion1dofi@td Mdut T58M@/k8of body weight
pe? éaﬁrr a% RN ingﬁéjtgeaﬁlgerﬁp bt’(}ﬁlcl A3, Hﬁ, t%@gonﬁﬁ%% 511 z}fterngtfive:i?h Hout
artlcular disease under goi ng %erapy. €.conmpou ds
0.§'flg ‘r'ogg?ﬁﬁ 1’8 p%rlgathpégerﬁl UEB §%4mple, glestty @Ay Regifectyyely treated by the
adgiigsagesofdrontahedi ¢ Q1on $Oing of thi reahpoGRRIct ilgdrany of kody slewght per
dayutaltéri@iveip vBdt D Omgal Suiy. Vet paicar predhod for the

t |r € f/% Hglﬂéeéﬁéod?haﬁeﬁﬁgﬁaﬁt tﬁ% sp§<t9fe*1@I h%s ?egzal' fﬂrna}n M?‘HQDV?%&@ will
BT VRN A bR ES gt oot et 5%, dr ime
of edpistpieProfoutc e pdiniaisgation, rafe of cxsreaipPralet comPaktign and the severity
ofaleqepicabt diseaasd Undérb@ngitrapy. Di seases or conditions in

whi Cﬂe@%’%d@&%ﬁl@a )qJne%/ ﬂe%édﬁg%e%%{eh‘yofﬁﬁga_ses or conditions in
context of the present application

of hagféﬁé' oy Do tRE
Wlf ke tre tpmg?]? _Oo?' obesity is intended to enconpass the
t r eat e Hie iyeniingdsy PEidst 2 Bsthad for 19dreainent oA diseass pt gpndition in
wlaeldGBR H@plagab rahgeadipsisingl e stsp asslodiiatred ta sitbjeceix megigharent an
etfeOBd alidtiRl6@a BorBpoully off BIGMES (1P Br DfhafRREItCHIS RBGDtIBRANIt thereof.

wei i . n j t r. t ; .
DA corlHLfl ARG il L1 BT A At 1ot
cogigy of {fjseresenppplicttiog the feqpngnt R pbeity éaiendeg|iusiypiapass the
trdament ¢fnliscess gtcandeonamebhds abretty edodpbitioatlisodes gyehatebwith
exBRLINORBY Ryake cREPNeARELIYE, app@itd dhaA BB Weiglt Ah@hdkise of weight
re&ﬁ{i&i e%zﬁe(‘v%t% oS ORIl AGAT Hi9Pes TSNS T RI 0 2 diAgks,
. the gﬁr atnment of patients vﬁao. ave an ahbnor
MR, FOPTH ) PR WEEL BT & 14 SW%CQI_“PB"*‘PH%SE?_ %&F“mpath-‘/’
neglrgprailys FeANOPRHEY, ¢aenstiuerid o pculdn eomplicetmp ard dysipiddesis)) ind the
trd St dfpatidntsadid Hage Meibabalal @ndiiagas egest@ian laading to functional

d QQ%ﬂe‘%oﬁ%&q{dQ Hptht( §1¥8§i519 Hﬁ%ﬁ% b%: ﬁrfEiE’@forr ?rgartiiﬂ WeRB8lic diseases

t.ol eranc erlipide e lyc em .a .
supDasIp B PP B SHPALOTE oy BT b oA, RPN
hypgtrigtycoridsgyip Smodobgtyo emin gy BBbdervels amhleypesipgiotinds of

the invention may of fer advantages over conpounds

acting via different nechanisns for the treatnent of

t he above nmentioned disorder%-in that they may offer

beta-cel |l protection, increased cAVMP and insulin

secretion and al so slow gastric enptying. The
conmpounds of the invention may al so be used for

.
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The invention al so provides a nethod for the
regul ation of satiety conprising a step of
w@dwsnsbEri ng to a subject in need thereof anPCT/GB2008/050011
effective anount of a conpound of formula (I), or a
pharnaceutlcaluy acceptabl e salt thereof. The
i nveHcicompaindpofshopyagen mayefidedvapgecstne compatdptingfia
diffres infeghanGmp forshatgpamnest @phadbovadentiongitdidotdeg i thagthey may offer

be%l-@%ll%ﬁ‘d:tech& %?ﬁqsehr&@mnd%ﬁu@ﬁ ie@féﬁbﬁ/aﬁld%@ Wity daftri@emptying,

iy
ac gpﬂ} cglingou T ?f‘[%hmve(n % ¥]alsoabep usec{ %9 &ealtllin% condlt%ns %aractensed
A l‘%‘&‘ 1355 Sich @sosteaRenietstcoptrods: %@%@ld aiﬂhla% ﬂﬁt?P@“WBe 1

peaindbny phiecage, divedietbess lopardtdoguyalrony losy plailddoai idivedtiais bone loss,

Pag@Tlst &k, MIn@loSl ®P tdhetdiiic Rhritt € bit@fytic QesnP@luveilEe of kiR spine and
]0¥§§gmggereof an effective anmount of a conpound of

a pharm |caII accept.abl e sa
t her fmve#@ SPEHT @E@ﬁmaﬁﬂgg P v PEon OhBiiFy aomra‘isms getep of
adminggierimgrie 2 sfbjareinabsl thueayn difotiee antayhefraempand of formula (1), or
a pHap@dctRidalpyl ddcpsbletsalt de@Ce, hyperl i pi dem a,
hy pefﬂe ﬁ\ghﬁf&lecﬁs]o%%(ﬁs a nJ%bﬁB& Fdr %lﬁ%{%ﬁgf %gésﬂy C(!n%%slﬂga step of

evel ertens
s b P11 T BT GRETYYERgt He eGP of formula 1, o
a ppfesseytigallyasepiblestlt Begofrpound of fornula (1), or a
pharmedeuhiicalldoyrovites e pietbll éor stal tteathteer e dfabetdd) éncluding Type 1

anl Wﬁfﬂi Hl@&t@@l Iﬁlﬁlcﬁfaﬁy 't}%@§ dﬁ?g%&‘%ﬁﬂ?ﬁing Ia sfe@ 'E)fﬂﬂnﬁmgtkﬁng 0% patient
ﬁerﬁ an ¢ ecgwei an¥(¥mta % Celalp ng of formujh :(}? aphabo %ceeutlc:rlﬁ\é

con on as
mT%W@HﬁWéﬁm@P%o provi des the use of a conpound of

f or mMHeanyehtjgn abwo peoviplean methed tdar delttegtmeatod eptadblicesysdbine
(s3REMROL), inhAirbd@udBBNMdfcambd hfpeipidnii® Ui B terfithiat e

h gr@lﬁoﬁ%&@o % 18w mdll ﬁélso& h? erte %n J&ﬁj?rlg?é) Y §te digt &ﬂdﬁl@?steélné toa

in 1’16

e L apventi on
AR 0 RSP tt]%n. g amgyny ﬁﬁw%ﬁopﬁd Ry AR
fw@mﬁbbwm©§w®ﬁffornula (1) may exhi bit advant ageous
pr opEetih@5ti o i@ ekict @ chiind ofGERLIH RGN BESacedtiRElly
ac?{p%%'sﬁt i, %QH&QH 'a{éstr B @cgf';l'cbﬁ&mdn%%%%@ aRQEENcy or

I n .
lﬁtl?%ﬂm&a bRt AR {oppya U oY § phgpraceutically
algdeigel, prthpmpnifacging ofra eshqomantdar thoresement alh epgdition as
ckﬁh@hﬁﬁﬁfutlcals The conpounds of formula (I), or

pharReaHlhaR bl e ACERRE AR EmS fledtthehiN 8IRALs boBerRRutic and
" %&bqlsegnw al one or in conbination with one or nore
PrRHEr %%erapeutlcally active conpounds. The other
t her Hiseampesaps of famuld/ ) BarFbibi advarageoyerppgtigsigampared to known
GRR Eatpers, Gf cxdnels dreonpesmdseapexhibitomgioy¢dypvtaasy drsability, or
inpRIVBPIINGRtP fhub AEIiRy dbkdrp®@n @o&hfeﬁ S EbavailabBRS 8r Qher

adgé)nl?%agds %pog)tel:[lese fgr E(gl?rg:l ﬁ?(%% b& \?ﬁeii ¥s p%grtnlla\é%t %T‘p oun d S nay

sepalistearpoungsef fREH arsphalfm%cwwﬂlygwmp abﬁé@ﬁﬁ%@f@“ may be
adgamitered dlemced ivgdnibimatibrewitia ond oy enocostha tirvdpettopllit dvave compounds.
THelogRt fepeuditall§RESie toympailiOfayibABethe Seathedt o3 Bahedisease or
coh&iﬁb{LAthea&ql bigy b f&nﬁlﬁép &5 diflG dLEas!a blpé%ﬁﬁn?l} The

ors, pancre r?ﬁase I nhi.bitors }
thﬂ?@ﬁtéca R 8‘?%%‘%‘“ SHPag‘{LPﬁ gagster HBHE?H?‘?P‘% sequentidly or
sepfirdtelizones, PPAR-y agoni sts, m xed PPAR-a/y agoni sts,

RXR ‘Egetmpdumds éfabinynla@) alaytei adminisidred With Midr 2008/c08ARM8s for the

treP gyn@%@% g§(9&3d]rabeﬂe§] rf(‘)rbsk&rgﬁ@ ins@inGnH ﬁﬁuc'lhfjaﬁ@l%gs gastrlc hpase

1nlé§16(}ﬁ g%rgsgeéhbfjpa&dfblb%%&ﬁgﬁg L%rge%:aﬁévr}?:lq%b?%%r%des (xZGLgomsts
glitgongg AR 6 220 spivediP RAR w1 genisth R agopists, fispici oxidation
| oweri ng agents, glycogen phosphorylase inhibitors,
antiobesity agents e.g. pancreatic |ipase inhibitors,
MCH 1 antagoni sts and CB-* 1&nt agoni sts (or inverse
agoni sts), anylin antagonists, |ipoxygenase
i nhibitors, sonobstatin anal ogs, gl ucokinase
actlvators glucagon antagonlsts |nsuI|n signal ling

- . l'\'!'l'\rlh! -, o o o o s

rmaceutically

abs



gal ani n receptor agonists, anorectic agents, CCK

receptor agonists, leptin, serotonergic/dopam nergic
wa@edosokesi ty drugs, reuptake inhibitors e.g. PCT/GB2008/050011

si butram ne, CRF antagonists, CRF binding proteins,
~thyrom netic conpounds, al dose reductase inhibitors,
inlgbiirs cof pqogidase inheeterst Gperaat] agRsidpsst Y iniNpers; GLRH; dgpigs 8.2
Glor-1 sl dputodnd détmy s Oyeass, phokphbditoarsse iBititorsnigiid iwering agents,
gl&&@éﬂ%s&@%’éé ShiBdork r&ﬁtl&ﬁlmyrﬂg&{t{ @% IpaRerQkic ﬁpé%@fﬂﬁ@)%ﬂﬂ Mt

anEaﬁorﬂlths ?nd dﬁ 1 ar%flgqmstsg?r 1nverse ag?]ms%s% an%/yhn antag({ms?s gpeox?lgenase

mli“%’ﬁ%é@ﬁ‘t%a“a an%fl(aﬁStg%%croklé%Sﬁéetvat?rs gﬁ%agiow%tﬁorl@tﬁ inglig signalling
agpmigs,d1P 1B mbéntoisogluainsagepas v nhae®rsaamstpabiak fgemts,tdHK inhibitors,
galahRabd¥Bit adhisQ@@Sietic dgbnt@ CTBTBdptor aBdHedls, RBti@ human,

SCMHH% 1c FQ&Qe fqutrlA gsqtg/ wﬂgﬁrﬁz{k%rﬁm?sr& ge 1%&9&1&1{11\& CRF

a nou oun
%}Pﬁﬁ&%ﬁ@%&?ﬁ%& Foppimstic gnppo raé&se regpdess HbtAars:
glmt%%@tktetgpt%tg@tngOHIStsoNHE Infeitrdrs prsorbételdehydsogsntse inpfators.
I NVerdnhtaimtiah S@rapy npaieisg tHeadusestafiorsofaesppatnd odformula (1), or a
phfa&ta!arwu@am;ﬂ a)\:eep%[)le@alpﬁ@tre{)@%%‘t teggloha/oth@}%ﬁﬁdttagl gen% Aptesents a

er eo anot her antiobesity agent for
ﬁltﬂi‘eég“tpﬁ%r?lf%ﬁfm(%téo& ty. The invention also pr ow des the
use Bf piese W@p}wg a@p pfoa'}dﬁqﬂ @et@p(} for gye trgatment of obesity in a mammal,
sughararmmeantwidal thathodaoappicabdeinsalitg drhefeetivfe, amonnttoli@ compound of

foﬁﬁﬂzwzl?%; M @ﬂjceﬁlcgﬁddc@@%m saft HercHf %nd ﬁoﬁt@f@f‘tlg@e‘éit}p&ent to a
m mf!fll another .anti obesity agent, for the treat ment
obes lt e conpound of formula (I)

or
phar%d%@??@é]lﬁoyproé’édééﬁlﬁ 36 & asampovo of @atmla Shr f Rarmaceutically
acadphwble salhthieeb snd apothgeamti¢tsyitynaeyntlier thotratminhpiSibesitgd or
adm THeShRh@sh 3@ Prsitlch Blelu¥e 8¥fa cSRP&Inabefoymula (1), or a pharmaceutically
ac?%ta%%%lﬂh%tegﬁn tﬁ(ﬂmh e} ? gf %ﬁﬁtﬂ%ﬁﬂ‘ﬂfds@ h8 b%fatlon with another

e conmpoun
anfiphesfy agepty rthSFre%rfnﬁli‘t fﬁléeé’@bt ically acceptable salt
t her'Bufcompevad vhivrrowlh €, oanphasbecsiticplly agrematlsdalt thpreof faad the
otlsdr Bt db@dit® QS (O mBERIOAURiInAEHIIYr AlihiRisted Rl soduettidify @F &pbrately.

for I’@{} Qtfn'ﬂﬁ’i?@a 1’&33 1n%ﬁl9tl% a@lglg‘ﬁsttr tl?rw}eclrfgﬂﬁng %{cﬂ’%ﬂld%}&&ﬂhe

e CO
cofRiet Bt 4Pty S PR By &P oI il thispo ag] gy amiobesiey
agentisd or B sinBtfarcons or separitq ahministragon phdifferens dovimslagensaf pash agent.
Wadre tHe@hirwacol @gahprd fiRRyf thecqpe il ¢sféetmulbth®, ormividnitnaosutically

ac@ép%@le@ﬁl@tﬁ'elqgﬁ aﬁd"tﬁe YR& aﬁmb@sﬁ/%@ﬁ(‘é?&ho@ﬂt 3SRl M@ra(ul)r) of t& two

. Ea (ga 'y acceptable salt thereof, and
gg otnﬁ% esity agent in the manufacture of a

nedi E‘&ﬁ%‘ﬁfl“@cﬁlsotpﬁé“def e gsefrcompougg e§forpula fipeor a pharmaceutically
actapiblhetshlo the@b® andrmomedhasol@sighegemaic ta iriacathctgo wposikedicapment for the
treg&[&a{(i)fsjbgggkya conmpound of formula (1), or a

phar ‘%ﬁo%aalsjo iro%‘fcﬁtgg %Qa@ngﬁﬁt%a COS‘\%%glg(%f ﬁom%ﬁgmég?&%qorund of

ant I
it (1ot o RRETTRVIHLY Brergbbomb bR ARLES s ggpeent, and
pl@mﬂn@@@ﬁiy@swptabhs;anﬂnr tThe inverthhodbo deoprtsedhairo wésuch
cofdpbtiddhs ap@AmsthSdsaleribéd gbatd.i cul ar use in conbination

Wi t hG bl I'Jls){s e@g&} Iﬁgacﬂﬂt ﬁsgki)[? ‘tﬁ’naﬂ%ﬁ@ﬂﬁ §cntrg-lnpﬁ%:9ﬁg]§1'tlobesny

antiobesity agent for use In the combination therapies
agg¥kording to this aspect of the i nvention is
pr ef Brealdley araio&Bityl agendfiot e @ the eorgbinaioCBietap@n b@goimgsd thdwaspect

of VSV B BorAid BRESIbly o EXAMRYRBiRSe. CBTB- Mkt $nveRE hatlRt,

7 ri 1

Exéﬁllpfés 01;1?8 (1 ;IF %ﬁl_%ps% 121 a%gﬁ[ fbg é%ingnaggrfbe:)rr]lyl X/ ﬁ?g@&'} -)- 3 (4-
Chbﬁ@tl?ﬁtwasne&tyttVd?“ochiorﬂnhﬁwlmléqn& Nia Ph&%)f Hox Pﬁdél‘é b pa@zole 1-
cagkekdmide); ashodles dw wmmddudsdb@gaumﬁégmmm WO 03/018060,

EP656354, WO 03/ 018060, -11 WO 2008/ 081205

PCT/ GB2008/ 050011 WO 03/020217, WO 03/020314, WO

03/ 026647, WD 03/ 026648, WPI03/ 027076, WO 03/040105,

WD 03/ 051850, WD 03/051851, WO 03/053431, WO

03/063781, WD 03/075660, WD 03/077847, WD 03/078413,

WO 03/082190, WO 03/082191, WD 03/082833, WO

NS NS AN VNALSN ST NS AN AP VAN SN T NSNS VAN ST PNCN™ 7™




WO 04/ 013120, WD 04/ 026301, WD 04/ 029204, WO

04/ 034968, WD 04/ 035566, WO 04/037823 WD 04/ 052864,
w0848 1268145, WO 04/ 058255, WO 04/ 060870, WD PCT/GB2008/050011

04/ 060888, WD 04/ 069837, WD 04/ 069837, WD 04/ 072076,

WO 04/ 072077, WD 04/ 078261 and WO 04/108728, and the
WOEBARANTe W IR0 Ko &VQ AXPAI6H. VP RBI026(148 HOL3/037076, WO
03e0an th st WENE3/0.51 85%h Vb 0ZPREBE Y W93 06813 1 SWOUBH6ATE 1t W (pdHY75660,

we 032)78347N81a6k0 7k IS0 d88er1bhadoins 090 bR AR &R dwWdS
03&)8&93% W%@éﬂ%f%ﬂ%@s&@é gﬁB‘b@@%’rﬂﬁrW@ 0%%“89%8 VO 04/012671,

WERHEN e, MO 02558k i 4 ARSEPR SO G DM RIER WO (1R WO
04¢ﬂ3§8ﬂ30\§@§)4/0ﬁ2|%uw&m5§ﬂ%ﬂ WD 8608855 W EHPERSD,ONMO 04/060888,

wphRieas3 7, MuXoLbap’3 7Hasl 040206 evs 0a0tho7A whe1eR363 and WO
04 o§?2%3$1dtﬂ Jefepéglbéslﬁs%foge%q}?er h”c' uding, but not Iinited

c(ig) ents an ﬁ] I''cation cited in this
s pecPherchigensgnor can(@tm?éﬁrew ch GEBI Wdreabesy skggeyted te plajjeaolg gclude
thost desatibediim 8N v D@ SE62 pudblU's 6268, 270, e cempbpacdidvagalat fisats,

hyb&ebnY¥ib %&Hré&oﬂly'a@bﬁ@rfs egistat@onaﬁabh&ﬁfan@éar @aﬁ@&nt@éﬁnﬁl%ﬁs@ﬁﬁﬁcﬁlmune
as, ful nven .on vvld({1

dlsgr&er mblscglogkel a}i 1esPré1%ré ed’ePressH;'leﬁ}o anx1e rgg(oa ﬁord%rs V%g o h
Alé]i*eémerfscf’rlsef‘%el ustrative pur poses and ar e hot 16 be

consAlt pdhdicamng idcludinigativit oot liofited e pgetpadphtettheplpaeseanttd in this
spbdN@A&, @Rk hefe it AMRfeRate A Bfctedt SasaNAIMBUR QRS paBlliddfith were

sp&!ﬁ'#t ﬂf&&ﬁ%&? Yal dl(%%'d b ﬁéjm;:;g (E%Ed %)‘ Q%réné}é)ﬁ @é% g?ﬁh} (Sjﬁt forth.

eci were o
as fB}eﬂ &Bﬂowﬁalﬂw. @C%’e& Eifﬁ’i’f’e(t%thé feélowgd*?ﬁwleww are
for dipgratvapu@®sesiahdriuig noetb e Fongtrygidtak a HmpRAGOHTENC o lofithp prysent
ine@ié@i ni ng 0.1% HCO2H over 6 mn wth UV detection at
220 nm Gadient information: 0.0-0.3 mn 100% H2G,
E)%3P4 5 mn: Ranmp up to 10% H20- 90% CH3CN; 4. 25-4.4
MPL np up to 100% CH3CN; 4.4-4.9 min: Hold at 100%
CHAENgriaks apd giethodi n: Return to 100% H2O. The nass

S pe&bilunen verneat@iddpay Redcartitsliongora$ioe(40e6 asy @yess specified
oth@RHsS i@k@daﬁ%@& Sbthe®Ast fdwst nﬁanrt)@ §u tllg\é%hl(ll%% 0%120.0 mm, flow

rat %ﬁ m]?/rri rll‘:) el 1%% wn[h g%g@ (FH3 @ u\{lo? 801{%31@ u% }’l %q%?(%%y over 6 min
w1|§15} U¥é‘ﬁ‘i€%¥b)§?lat %@d’éﬂ %?dé@kw%@létlonw Petad min 100% HZO 0.3-4.25 min:
RaxypNspDb 1180 p1.0p90% CHy( M. 394 .4 BivE: R aBiprap ttd Y0P o€ He(riY; diet—4.9 min:

H&EP& 1oodk-€13,cN; ot by hTRRRR ©AYHY 150 etﬂwiw@@g Qb k¢t BiRained

us%&%ﬁ/q%ﬁ&%%@tjag %n%s@rﬁl og ng%rpey in ’e]_}ber H&%ﬁglg\se) (ESH).0 ga ive (ES& 10nI modes.
R G UL Y eﬁ’h% b R

Digsepropy! paadecerbioky]ae:dP 1€ hA olNat B ugoahylethRImimReD Miit Porethtylfremamide;

Eﬁ@iFl (3-Dahdtahyain e ohyBns-ctiylenrBodiiiniR $§8roeflorideEf BihkDW @r(s);

W%‘&Qﬁ &?E’o@n&%@ﬁ”ﬁﬂ%ﬁ;&aﬁ?@ oxg@%‘g&ﬁ*ﬁ?e Mgihl: Pb; Phog érl RP-

or o- 95/ 0
egﬁf% A5 % QIR Wtogra Eﬁ'glRe\ﬂn‘Hw }me
Tﬁ}ﬁfﬁlﬁé‘i’qf@ﬁme | - car boxyl ate: US Patent 6,518, 423;
N- Hihd 5 axlyes S @i thic o1 Rwig doeipowhds GXvg beddhizBoribe 2O her6 83 -tert-Butyl-5-
ch?o?é—ﬁl Y glg)ladla%E Ryb 93705 kérgofe?f ﬁutﬁﬂdd'(%)?%’ Qﬁ&%@éﬁ)(ﬁryl J me@@rmnyl

pl%eﬁlglnf é Cta%gi@flatfa l}ggater%g 518 Z’1-323 }Vq?yrdlroxylsobut%amﬁlrn(e)p Ja ??_rg k em

209368, mgﬂg@é\fl@wp)@p%mﬂrwbw%@ Hokg/plaCaen. 2002, 3, 177-180;
3-Mptridukégi-propdOB Ol and byt Hu];ﬁﬂ% by &8 Qypraflyl)piptriviie- compoyiacs
Te%he%zr@wmb 2901 167 - AMEROANREHE} @mpoSR WelSavailibREMALdnBikrcial
somrcedt” (3- Hydr oxypropyl ) pi peridine-1-carbonitrile -12
WO™2008/ 081205 PCT/ GB2008/ 050011 -N N HO A sl urry of
NaHCO3 (35.2 g, 0.42 nol) in H0O (70 nL) was added to
Prgpaiation Bd-Sdilydrexypropyl)piperidine-1-carbonitrile
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of 3-piperidin-4-ylpropan-1-ol (20.0 g, 0.14 nol) in
CH2Cl12 at 0C. A solution of BrCN (17.8 g, 0.17 nol)

WO 008RCHT (19 nL) was added to the reacti on ORET/GB2008/050011
mn, then stirring was continued at OC for 0.5 h. The

reaction was then stirred at 20C for 2 h, before being
washed with saturated aqueous and brine. The
CHzCl z solution was drjed ( ), filtered and
concentrated in vacuo to niSh an oil that was

di ssQkMed of NaldCSiBs.L gammumbl) &f 1,0H26CHE,) wheddae®to dagirBBsolution

ofE'd ée%ﬁ%%g{o%gh ofafh ¥ %20 Patlon £l 4T 'dlgn W ShibCor FOR 175 ¢,

Jf];p%lg 2t 0111@ %ta theﬁf:aftl?négﬁer miIB e%gtﬁr%#gr S s+cont1nued

at pr(é@gﬁéthi ‘blre 1Raction was then stirred at 20°C for 2 h, before being washed with
safNrdrbyichig@eops Mal] GO Nyndrboixy. Ahe PYiLQ Ipsdh@ioh GiaR @ridd-(VRISDOX ARGl 4nd
coﬁcen{}glte(gﬁl VI to FiEhidh eﬁrll (?ﬂttHJt %Vapghssolved 1n a small amount of CH,Cl,, before

pr, er | ni t ril
g?; tﬁlgﬁ %{r?% 1So 823[)% 1ng ﬁt&l%%()ﬁ_h.;[% 5) eﬁtéate under
cpragriic Yo affd) hepiRioprmound mig(Eg. )=3?ﬁ971 WhoH) - in Et OH
(20 mL) and H20 (30 nmL) was heated under reflux for
Pr% artiont BeV-El Giok V833 -hEFOMBED iNARHR-1-daftRRarhilBe aqUeous
ase was ggtra%ﬁd W th E i(,)%ly(&o).. The aqueous phase
vvas then saturated with NaC, bgfore being extracted
again with EtOAc (5x). The c i“Mae, or gani ¢ extracts
were washed with bri eiQre being dried (MgSOY),
filtered, and concentrated to furnish the title
c onpd arrdure of +-(3-Egyoxypppl)piperifnelfcarbomirde ghreparatiomt, 3.00 g, 17.8
mﬁe]D | K,CB- (254331, 0P Imnfil), 2ndAfLoxaTHAarEI148%; ¥4.) pieBrih BiIOH @OyL) and
0 B@ﬂ Whas ﬁ’éated Nﬁ@r rdNulNrd?Ps hDHREAO13v-4 5en§bved?§1 VacdbMBkd the

aqgeou ase Xl ex ra 1thoﬁ(t [ g%l %&fﬁ%}hs pha§e \gas thenI Sfturated amth

xam e ara

Nq@éé%efqrqbez@ f‘gﬂtra@ed@gﬁlﬁwt)h KA (e chabingd gy datpacts were
wasbdduwithominef befgobugydricd (Meb@y).(f0tetd, apd cdnobntranadlt) furmsh the title
CO@@BM@FQQQE@VE 201.0 [ )H]hAf ter 10 mn, EDC (1.76 g,
. mml ) was added, en stl rring was continued for
The reacti on was d th HO then th
Prﬁvwﬂ?le%éaE (&RPEPYEld- %ﬁlmd@% &/ oy dnFrdlpegib! #hd
organic extracts were washed ﬂot at ur at ed aqueous
NaHCO3, H2O, and brine, bef dried (MSOH).
Filtration and sol vay apor tlonfurnishedayellow
oil that was treated wth PhMe. The m xture was
heatRFEANAEF gr2f2 mamol),oY-hir&xyr-(Garydospprpmd)pipehdne-1-
cafRRGHIIRR (mpalﬁﬁasn 1,16 Joy.6e@hdlyand BOBOMEY @O ARMYO]) were added to
a s(tl Et}léa% yrk%lgxll(@ k&j gtmmhﬁf) hr?anﬁ?({m%l\qF (mrﬁL)( Eﬁlr 10
rgo njo]) vas g & %F%Smnﬂgﬂ%ﬂcmnﬁ%drﬁoa G- ZL“’? Fppton was
dlb@én‘ﬂ b0, W‘rohe Nippre was extagted withErQAQ 20T RO@BILR A 208nic
exbPécld €2 00870 900 3duratth hGuec ML, MAS at ey tRtbré by dried
(hﬁsmggfgtfna)ﬁon a0 Ul 93@69&&1919%@1&16@@5/51%&1’ that é&éals treated with PhMe
THE B S Pt (i PO BT G ﬁﬁ%aﬁl%bwa?ﬂli#@ Otumn
chfﬁnzatqgggpy dHoEw Ar, % Ko Bq}e.ld thpp@fp(a)‘rr&)ppr@n mig-(ES") =254.1 [M+H]".
3-[1-(5-tert-Butyl-[1, 2, 4] oxadi azol - 3-yl ) pi peridin-4-y
Pllei)ﬂxaﬂmd—['lq%—Pr%yQI j\h]&l{adiazolﬁ yD)piperidin-4-yl]propan-1-ol

N-©

Al
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HO This conpound was prepared from

N- hydr oxy- 4- ( 3- hydr oxypr opyl ) pi peri di ne-1 -
weanboxans di ne (Preparation 2) and pivalic aci BCU6B2@3@50011

procedure simlar to that outI ined in Preparation 3:

mz (ES) :2681[M+ aration 6:

3-[1 lxl%corlgﬁemdowmre[p&re@ ‘H‘Z’d‘l OCeygroxprpsbp iperdiae |
caftpkoypidine (RPreparatihn E)I\slanutyIN: aclrd[ils‘iﬁgﬁrlﬁi&dt(ré. Srhniilar tEet1200utlindB in
Préparatiéh3: rmptgs yasgsadded rgver 20 min to a stirred

solutlon of

4- ( 3- hydr oxypr op peridine-I|-carbaonitri
Pr@mrgﬂaal} Sty Bn(S-_Eert ée yg[lg’l 4]&)21flaﬁqh§| Xl)pgﬁ:&dlﬂﬂ yl]propan 1-0l

hydr oxyi sobut yr ani di ne (14.8 g,NP45 ) in EtOAc

(290 ni) and THE (270 ni) eer’ the white

precipitate that haq.,cf\%qﬁs col | ect ed and washed

with THF-EtOAc (1:1, 5 ). This precipitate was

di ssBlivethpomdEtBrep&od frmin V- Byidoxy 2M3 HiGHrok ViopylDpipetidian -
cafHdRarSi@nk tP r86n 2)Shil bfv@l‘ijc éMJLGmQ%%Edﬁ%r& Qmﬁ&d(go fraf oulifhed in

n vacuo e remai nder was

P‘EP?APE%I W fﬁgﬁoﬁggﬁ[\é‘? € pH was adjusted to 7 with

solid NaHCO3. The m xture was extracted wth EtOAc
Pregacption Grein[ 1t(Rdsopopivh [ et lexetinand sy Dneeading shipcb pai-1 ol

brine, before being dried (M iltration and

sol vent renoval fur ni shed t Wonpound nmz (ES)

=254.1 [M+ H+ eparatlo :

3-[I-(3-Propyl - [12zﬁ % adi 5y|)p|peridin4yl]pr

Oparzd(ﬂp(hM iBENO, N¥ ﬂlN 1B mmdl) \Jas_EHdie‘El S EITDGRIAEH M@Bred solution of

%;E@P@é%% %H8§ cCrl]rgomtrll Preqaratlon 1, 20 3 F 121 mmol) and N-
hydoreiy Qf’d}n&}gmi? r“b g%gt(gﬁﬁ) gﬂgs(g;pgmla) After 2 h,

thpwhitceeniatats thet Ih@ﬁr fOtr@edtW?atcollqgt@ti Iandm@hﬁdrwﬁr EdbrEPAon:B:50 mL).
THH prediffi@je was Aol 2 d[iMEICH] (550 L@ pad EM 8101 870 mL), then the solution was

stib€d wﬁﬁéaﬁh fo(08) 1216 ﬁfﬁfw{oh %E&Jﬁ%lvé/d %L ME fe'ngﬁrfagr \Las

t er
diiggéf G, o elog A tﬂgt“ﬁk‘ms% ﬁ% § Biie Pivesacted
%y dat e thg combgnedeptraptsirgse Yashed ineolpefere peipgéried
Mg304)( PHitranib) andass venteah@d] fuirtishe@ e tillaGithp(08dd: 5/dES )E8DA4A [M +
). The reaction was stirred for 16 h, the MeOH was
rermved under -14 WD 2008/ 081205 PCT/ GB2008/ 050011
reduced_pressure, then the remai nder was partitioned
Prgpargter 72 @ Paonyl- %JOW@Z%JMMMM%}W%% 1-ol
separated and acidified to pH 2 wth 12M HCl, before
being extracted with Et QAc (2x) .YIHe organic extracts

were washed with brine, driEEN S), filtered, and

concentrated, then H pnder was recrystallised

fromEtQAc-1H to provide the title conpound; nmlz (ES-)

— 26@1%cwur|q]was ppe'p%rﬁgp%lgqngﬁlsgg 4-(3-hydroxypropyl)piperidine-1-
cattemltmlBCRl‘ylma(lQIR)) vAthoehipdysepbity rmetidind wsinigyal prqpieghere sidhiilmgto fthat
ouBlkd Brepdrationd: M ESD =254.2 (M + 1",

Preparation 8: tert-Butyl 4-((£)-2-carboxy-1-methylvinyl)piperidine-1-carboxylate

YYON s

A solution of fert-butyl 4-((£)-2-ethoxycarbonyl-1-methylvinyl)piperidine-1-
carboxylate (18.7 g, 62.9 mmol) in MeOH (90 mL) and H,O (25 mL) was treated with 2M
NaOH (94.5 mL, 189.0 mmol). The reaction was stirred for 16 h, the MeOH was removed under

-14-



HO

tert-Butyl 4-((E)-2-carboxy-I|-nethylvinyl)piperidine-I-
weanboxpbat e (Preparation 8, 130.0 g, 0.483 neC)/GBaABS/050011

pl aced in a hydrogenation flask under an Ar

at nosphere, then degassed MOH (400 nL) was added.
requyepd prevsr hedhe Fraprperws partigencd betyegnEtRrs|apd Hefgt The aqueous
layeBvad sep{riRpd 2rd(adidified to pH 2 with 12M HC, before being extracted with EtOAc
(2i<)errhe An¥d &ﬁ@&p{%@ %@@a Rx%%ﬁﬂé hﬁ&d%é@;'(ﬁ)( AndrBd, faa{d BR8MYhted,

th%;[)tﬂe fex amﬁg V?]a]s rec&ys%fhse %T{PAL) Hlfv?qbp Vl&)e t% & t‘iie con%poundt mg (ES")

fore
Eéssed MeCOH (200 m.). This catal yst m xture
was stirred for 15 mn at anbient tenperature, before
Priggirafon 9:13RBLET 1-€®) Viarbe RN NitlethyleflyDpibAeliky dERGRDRAL 0N
flask. The Schl enk flask was rlnse vvlth nor e
degassed MeOH (100 ni). The gs wer e
transferred to the prﬁéiro enfat ijon flask then nore
degassed MeCH (300 added. The hydr ogenat i on
flask was seal ed, the A& repl aced by H2, and the
Pr esgiiizn$ @%Et)g -chrbdRy- b%ethy%l)%@@ﬁ&h@ﬂcéffb%;tylhlfee(P\“é}faratlon 8,

13§?agt §. Q%I Pﬁ Q&%g n %ﬁ}}dw%r[ﬂaglloﬁ uﬁ%erwf?gr §11ﬂ% [;h%l% then degassed

K@gwaweg eéawgfn@rbafnadwféﬂ%a@@? et TR s -(R)-2-(di-
tezawauysp@e&mhby)fm@yanthylmHZNwhylﬂmeylmnmm (D0 Va3 1Dk were
pl@dd int Rpar@ e 8EHIdnR MREK GidPUAT, bafor@beihHBetddude deRssaaneb Va0

%T%s/ %atﬁ%‘*ﬂﬁﬁﬁ{%ﬁg E‘tﬁ"pedq - 50 tapélrté/é% {-égl H@%ug bl tBgl‘flg

u
trpplaapiie CABMAT] Ty NSt ﬁto& asky T %%%% A Phs s it more
deggperigMeGrid GQ0mg7: Bheseswesnimes wyre triesiqyesd &t e bydroggmitiop|flagk, then
mdératdegasskd MeOm (300 V3 ded widéd. Ohe y2lldEena?id0 flidkwas Sargd) @e Ar

regt@Qd bf) (18308 Hl@ 'ﬂre%é%lré"ste{ f%rl (ﬁ'b%ls %é/ %gct%tnhxtg:re%s hMe&ahb 35 °C, and

t
stlmnﬁrﬁ Hal?nzgp\i/as:,ﬁ %(h é:(ftgl) ahe rﬁaf‘? 1G0T RS & stdpp%(f%]‘d Af ?pé??er%atlve sample of
thypeagion w@urew@é anglyrgl %%Pl&ar&oﬁdﬁ M8, Therrepversien wasg@e and the
enhytdnoge patty ofthperodtu@d-avidisras oH. 25 ols wedrtaimedtby BuGhvBovaingl HPLC

m&Xsd acked: @HIIiAL@QH@@DSH i usﬂ}meedaﬁimpg@m&ﬁamg solvents)

4, gggg@ m¥no Sglve z% (?EI I( 1socrat1t%ﬂ q‘&n&%ﬁﬁre %dl% f]ﬁ\l{/?gty S
%WBP r{é\ér etﬁﬁlgm ?cl e%&ornaat %a% &0l Fraeiionise A disiel veghgith 1 mL
MdpH ekt¢nigSadys: (SHaeidt 193 minc Ghipodni.was, stirgag eogdacid: 22.1 min.

15818t oh PYdcB@ird: iTht MRDINORasaREhoeiipIhel Bie CREPNRAoghatioh Groduct was

dlégllv&f“ ttBuBﬁ\%Da?A @)t(t%ag %ch a ueous %H The a FPhase was added to a
mlxg%ﬁ, %—/Ig{ @1(d aque% V(aiﬁ r&ﬁ \Bl%hsfit%Ac then the
cominey oxga@c et Wdfeo’mﬁh@emwéme sndndrigd KMg%OétIhe itidgl compound was
isdatdolloning filttagst andwbyiplete removal of the solvent.

4- ((R) - 2- car boxy-1| - met hyl et hyl ) pi peri di ne-1-car boxyl at

Pr. ti 0 .3 hydr THE
pgphrgfist B Bvi e bty Pa gov%/P%lg%ﬂid” R85,
then with 2M HCl. The organic was washed with
brine, before being dried ( 04’) Filtration,

sol vent evaporati on, chr omat ogr aphy
(Et OAc- CH2C12, 1:3) provided the title conpound: RT =

3. 17B THF 16 E%)L ¥52%db \EzMadhﬂdedropwlé N 20085 Q83205
soF carEO)iyp lafn%tthgloﬁ]lplg%Pendmec} carborylate r(%reﬁaratlon 9,

qu ﬁ mrp@) m q;ﬁl Q}J‘sér nga tAft@}ulf |the reaction was treated with Et,O, then
with NI R)CGl 3FHe ydyaox Yayer: wstwaghqdrvofimtrippibpfrd hingelried OdnBox Hilgration,
sotvem v ioripion ahd @J]urﬁloehr&naogaphwm@mn@mc@m@) A dEd thé Bile
ngTQ%Oﬁt;qn)l WF legg ?g\/,th ambi ent  tenperature.

the 50

ter s wer ved under reduced
pressure to furnish the hydrochl ori de salt of
(R) - 3- pi peri di n-4-yl - but an-l15¢l : 6H ({CD3}2S0) 0. 83
(d, 3H, 1.19-1.28 (m 1H), 1.38-1.59 (m 5H)
1.64-1.76 (m 2H), 2.75-2.87 (m 2H), 3.20-3.30 (m
ZFD 3 35 3.60 (n] 4FD A stlrred n1xture of thIS

~ NS o Va2 ~ A o AN N




mmol ) in CHzA z-H20 (4:1, 15 nL) at OC was treated
wth a solution of BrCN (0.61 g, 5.8 mmol) in CHzd z

w@ 20084031205The reaction was stirred at 20C for 2pP¢m/GB2008/050011
bef ore being partitioned between H20 and CH2Cl12. The
organi ¢ phase was separated and dried (MJSO4).
Filtration, solvent evaporation, and fl ash

Preparatied bigraph)s -Hﬁtr@%eb-nmmmp'ralbet]pipheﬁrtei Itdaeboommipound: RT

= 2.45 mn; mz (ES) 183.1 ?N@;Nﬂ+ Preparation 12:
(R -3-[1-(3- Isopropyl [1 2, 4]fox¥di azol - 5-yl ) pi peri di n-
4-yl ] butan-1-ol Condensati on of

4- ((R) - 3- hydr oxy- I nethylpwopyl)p|per|d|ne

Carzgﬁ{%(tﬁx% ok & Gttbgl/f i ?ni?@zl’) %Hl\\f%c Vfdlﬁ'éTP L drb ¥yt
(et r}é ?5;% BoddurEe g t“oag ?X%% CHfetfrrphat ambient
telﬁpee@mneaﬁt@ﬁ hgthe aflfentsoecde tekrwved ynider r e@mbmmﬂure tRPrmishzhg 2
hy@iodhlofideZsalt ER)-3- p%ﬁadﬂ; 4-Noutdh-it -0l R Epan 3t9®.8B34d, 3H), 1.19-1.28
népﬁl ?1 3&32 %95@1 %HB’HCH%Z 74 '\ﬁn %fﬂ]z%a%%ﬁ'fz}ﬁ ¥0-REREEI A5 35—
Egg‘e Het ax?gurﬁo PR BI b per TP e MR ket g 192
myplg: 15 3L, a0 @owg oo inbioutian et RO {150
5.8vinfool )rin EIHQEIZ @.163). The, reddBiod waswitrpd bir2OBE €2 (W] Befort: pein@partitioned
beBbdeh H@@ aﬁi CIEH@H Rt or%ﬁﬂp[ﬁfa% Ws&efaPlied3Pd B (rl}l‘/iré@@)@ Filtration,
soi;gr?t eva&ora‘u}@n PRSn& H?,'s% cﬂroma%ograghya(%?(?}&c) >peqvllcgd Yﬂe tit corﬂ)ound RT =

%Wu’?“@(5$)rH|8§1WI+H]EDCI (1.20 g, 6.22 mml) HOBt
(0.77 g, 5.70 mmol ), isobutyric acid (0.50 n., 5.44

Pl@ima%lon ﬁI“éR)D; REA- I@(%)r(ﬁ)@/l M2 4]odediadl- iperitii- WWQ&QL@

was stirred for 16 before being

partltloned between H20 an The organic | ayer
was washed with saturated gqut ou HCO3 and bri ne,
bef ore being dried ( |tered, and

concentrated. The renalnder was heated under refl ux

in RAMR ik %f4 éget)gel@d%t!? 1%’&%}?{% yEy ot .ﬁdlﬁee{‘@é’rﬁ&lﬁ&

vVacuo an

(Prepagionddr %%%f éwrost PoFEnigee g & Ae Trele

empdeyprgptebeduRTs stmiar whmemutlm(tm(l’gg)aratlmg@ 8ffdrdgdvire Hflercompound:

RF 6 992008 (3B)12 068 1PGT 4 @32008/ 050011 Preparation 14:
2-Fluoro-4-{3-[1-(3-isopropyl -[1, 2, 4] oxadi azol -5-yl ) p

e B BB BT RL 0535 Ly Oy L

solutlon of methyl 2-fluoro-4- )@ roxybenzoate (13.43

g, 79.1 mol),

3-[1-(3-isopropyl-[H azol -'5-yl) pi peri di n-4-yl

]- propan-I-ol (Preparatlnn 6, 20.00 g, 79.1 muol),

and PRidudf4- thgl%x}o 1 m{y)pr(') ARy AR OU %rbdﬁﬁﬁle’%‘i’ie%ﬁratlon

the so u

11y ket 5 PO, e 5 ey L
stlﬁ%ﬁ@é@@ﬂ%ﬁ@pwt}l@é?ré@ r%ﬂﬁdﬂﬁé%@@ YistcRngentpged, Wetropmg with
Phdven®x n exdfuimdss hivingsusapade yetlow tailaAeniwmresof clonaie mDCA{ 2D g, 6.22
miBgaloBQIYE e Ay @SSHi&bulyARid MS0ES st n @S aﬂdJDIﬁEAe(d 70 mL,
15% T{HAI@?% aipﬁ r%}%@%?@ vs%ls:'gt%% f!nH6 hlbe@)retbgmg S%{lo%eg between
HZ[Olané HP0% éFé‘F geEgic @YW Was .“Béheﬁ it S@fusﬂef‘ BRISPENAE 28 brane,
befne beigndrpd (MdS QRS 1l tedr and domgienthpted. The remainder was heated under reflux

in PhMe for 3 h, then the solvents were removed in vacuo and the residue purified by flash
chromatography (EtOAc—CH,Cl,, 2:3) to afford the title compound: RT = 3.20 min; m/z (ES") =
268.1 [M+ H]'".
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Li OHH20 (33.2 g, 791 mmol) in MeCH (400 nL) and H20

(100 nmL) for 16 h. The MeOH was evaporated off under
WO egogdopr essure, then the remai nder was partPCT/GBe@s/050011

bet ween 2M NaOH and Et 20. The aqueous phase was

acidified to pH 2, before being extracted wth EtQAc.
Prepgratigy b‘hﬁeru%%‘r{édi $3-ivepreryl | 261064\@289545-yl)mpmdér%aljpr()poxy}-
beammicent r at ed, and recrystallised fromEtQAc to
furmshthetltle compound: 6H(CD6:1) 26-1.40 (m

8H), 1.46-1.62 (m 3H) 1811 ,@§~<1 ) 2.95

(sept, 1H), 3.02-3.12 4. 03 (t, 4.16-4. 22

(m 2H), 6.67 (dd, d, 1H), 801 (t, 1H);

mz (ES) = 392.04 +. The acidslistedin Table 1
were synt hesi sed by, tsunobu condensation of the

appropriate phenol W t h appropri ate al cohol

fol l %ﬁ:}&j 1da d8hP mnwé)twaé ﬁddeéﬁw STed golutingt atgtiy b fluoro-4-
hydtovwbeazoatedﬂ Hﬁ)&é 9dunholn el 1i(FrisPprepdil b # madiakol-Fabpiperidin-4-yl]-
rafaﬁﬂ SH(PrepArAEiGn HIDTROPRE T fnﬁlOI)J%Qld PPh; (24.85 g, 95.0 mmol) in anhydrous

E&ffépg(pm ‘ih Fglvgflt[v% oveQiNl 'V%?C Qrtﬁ)@ r[e der was rltura ed with

IH( %6) I az & prg Rﬁ W?_fﬂ ﬁl‘@f }35) %rés:]ilféﬁvgh EE om%me washngs and
ﬁltl;at{: (Vg)e_cgnqeg‘rra(t qn§@g¢dyp§;q presspre,Nhad tpq_remd@ was purified by flash
chén@Xaehpay atoAc ) 1:16t0 Qererdid meﬂhjlltﬁ—ﬂluofﬂe—w {]S@U(E%M}ro@l—m y4
[1, Qé%adiazdo@g y%p{p%dnlfu 1f0p %%E&gen 404 %0@%1?% QR {HRELRN
3504 T gppbyreqy 108 g agdneliofly e 1gg e Meot was

eVP@r@e q96%algn rgé@pd Bregpne, then theemamdouwas paysiionetigptwegn G NaOH
an@ ELOOT i que¢dus] pimséwyd depliftgdox i 22bcBord Beifgiyxudéd)d with BeDAct The

o extrkdis WEBE BNdARNZ0), C fiRGEd céhediratbd Zhd Qé?s‘%msed from EtOAc to

e e (R s R

HPa2-3 Gprisddbli H36P-15 1 3. 48 a2 D(EL)- 422 A dFli] )78

(dgbi 1pRrd. @i (h-18D:yh/F fESOpOR9A0 [MOHER . benzoi ¢ aC| d N- ON N-
2-Fluoro-4-{3-[1-(5-propyl- O[1' 2' 4] oxadi azol - 3-yl)

19 % a(:ilc:tﬁiste:d i§ %blg I[Me Agﬂlfhesised by Mitsunobu condensation of the

appropriate phenol with the appropriate alcohol followed by saponification, employing
procedures similar to those outlined in Preparation 14.

Table 1

Prep | Structure Name Spectra

2-Fluoro-4-{(R)-3-[1-(5-

N-O, ,
WOJLN, isopropyl-[1,2,4Joxadiazol
15 YQO ' PrOpyFL % miz (ES") = 404.5 [M—H]
[e) =

3-yDpiperidin-4-yl]butoxy} -
benzoic acid

17

o
OHi

4-{3-[1-(3-Isopropyl-

3
NJQN
o \/\/O [1,2,4]oxadiazol-5-yI)-

piperidin-4-yl]propoxy}-2-
methylbenzoic acid

OH F
o-N
3 4- -3-[1-(3- -
) J*NF< {(R)-3 [1.(3 Isopropyl
0\/\/0 [1,2,4]oxadiazol-5-yl)- _ _
16 ¥ L m/z (ES7) =400.5 [M — H]
o 2 piperidin-4-yl]butoxy}-2-
OH methylbenzoic acid
On (CDCl;) 1.26-1.40 (m,
o-N 7H), 1.46-1.62 (m, 4H),

1.81-1.92 (m, 4H), 2.64 (s,
3H), 2.94 (sept, 1H), 3.02—
3.13 (m, 2H), 4.04 (t, 2H),
4.15-4.21 (m, 2H), 6.78-6.81
(m, 2H), 8.07 (d, 1H)

-17 -




O pi peridin-4-yl]propoxy}- oH F benzoic acid 0 N'7( 4

{3 [1 (5 tent Butyl [1'2'4]oxadiazol-3-yl) 20 nlz
WQEE};/OS:HMM 4 [M H 0 ~ piperidin-4-yl]propoxpgFaB200s050011
Iuorobenzmc acid %0 ~N >-< 2-Fl uoro- 4- {3 [1- (5 21

r anv 12 41 r\varh ol nr\’l—l /EC\ = 2092 2 e
T T /

PTOPYyT & &7 T A Z-61 392—3—-M—HH-
3y|)p|per|<}t y]gngrd:Mpgp]pgxpf},@em oic acid %
~N/ >-< 4- 18-V -{'5- saré) X&a 2,224z (BS) = 386.4

[ M §) din-4-y an%{ (E met /b et pF 892.0 [M + H]
a®y N ,,N (\ 4-{3 TUBRBRYI- 23

[ 1o,/4] oxadi azol - 5-yl) WQIC@E@) = 374.0 [[M H+ O

Jpi peridin-4-yl _propo%} OH benzoi ¢ _aci d [Preparation

24: X/\/@ -Fluoro-4-{3-[1-(5-propyl-

tert-Bupyl 4- | 3-J( 3- “f 1 ol P24 meidhexiydedy-bonyl|phenoxy) pr.o .

yl] 1@‘ dihe=T- carbo (}%gﬁ@n@ ﬁbxy = Oy "f/z( )y g?z'(g[MJrH]
onpound was prepal{)e d by gl sunébu ccndensatl on

of°*|'re‘thvl 2-fluoro-4- hydfoxyfenzoate with tert-butyl

4- ( 3- hydroxyproegl‘g_%p é?[ggﬂ GaLhoxyl atle by a

procedure i} ne | n Prgparation 14:

P 3 [M- H ['42439’?&5“2 trgn 25: iz (ES ) = 4044 [M - 1]
40 - (3-tert-Butyl - [ pipid-éydpiopexyl -25- Wl ) pi peri di n-
4-Y|
vy

|lpr opoxy} - 2-f | uor oy fib@BEAEdic @%d d - 18 WO
2068/-681265—+PCcH %2008 85606 —6O6NN—"©6—101+—+—6++F
A sol ution of te/n\t t Yb-Fluoro-4-{3-[1-(5-
4-13-(3-fI

uoio-M- Net o%g@()‘tg@@ybgp)g&g%ﬁpropyl ] pi perid
i ne-fI8 ate (Pr d,m/8(I83) AR [M + H]'
{mﬁ,/@/rred wth 4M(HCI 18?%‘@5%%” 25 ni) )

OH F propoxy}benzmc amd

4-{3-[1-(5-Isopropyl-

N—Q
v\/@/"\”/ 1,2,4]oxadiazol-3-yl
0 [1,2,4loxadiazol-3-yl)- miz (ES") = 386.4 [M —H]

OYQ/ piperidin-4-yl]propoxy}-2-
OH methylbenzoic acid

o—N

/l\ 4-{3-[1-(3-Isopropyl-
1,2,4 diazol-5-yl)-
°V\/O [1.2.4]oxadiazol-5-yl) miz (ES") = 374.0 [M + H]'

0Y©/ piperidin-4-yl]propoxy}-
benzoic acid

OH

Preparation 24: tert-Butyl 4-[3-(3-fluoro-4-methoxycarbonylphenoxy)propyl]piperidine-1-

é\;JiD/OV\/OQJ\/OK

o

carboxylate

This compound was prepared by Mitsunobu condensation of methyl 2-fluoro-4-
hydroxybenzoate with fert-butyl 4-(3-hydroxypropyl)piperidine-1-carboxylate by a procedure
similar to that outlined in Preparation 14: m/z (ES") = 396.3 [M + H]".

Preparation 25: 4-{3-[1-(3-tert-Butyl-[1,2,4]oxadiazol-5-yl)piperidin-4-yl]propoxy} -2-fluoro-
benzoic acid

- 18 -




for 1 h at 20C. The solvent was renoved, then the

residue was triturated with Et20 to yield the
whyasoghbhdri de salt of nethyl PCT/GB2008/050011

2-fluoro-4-(3-piperidin-4-yl propoxy) benzoate: mz (ES)

=296.1 [M- H+. A stirred solution of this conpound

(1.25 g, 3.8 mmol) and K2C03 (1.337 5 mol) in
anhydrous DMF (15 nlL) was tre §”WNt h\a sol ution of
3-tert-butyl-5-chlor iazole (0.76 g, 4.75
mmol ) in anhydroys (10 nmL). After 1 h, H20 was

added, then the Wxtire was extracted with Et20. The
et hereal extracts @%erre washed with 1M HO, before

bei ng saltddRdr (MIseA k-3 13 -t sralulRAh &R ehrisRl 8&oxy)propyl]piperidine-1-

ca?o%%ﬁ%r ?l%lje?apr &5‘-&5‘4 ?D@d e Il?l%{'llo % %t_hle%l_\x(i “4M HCl in, dioxane (%5 mL)
er -Bg y f‘ , 2, 4 oxadi azol - -yl)ypiperidin- -yﬂprop,x

ford b ot 307 Grohs seliet aperemey el hessihe zesilsgwys trifugpted wifh Et0O to yield the
hy8apniide selavf methyd2-fluie4-€spiger]dire frylpoypongbenzenst: hgd(ES ") = 296.1
[As+ o, Arstitréd doNaibn 6LthisicB@ound (1.2 € pAMmahbsIPdidCoa{ f. 33 dod mmol)
in L dg)PEait)lﬁ/IgC(? ) 5‘%5 tréﬁeﬁ \x(itli__lsct)soﬁltiépélf'ételt%tyt%—’chloro—
(12405200 76 & 4.5 gD [y nsydipis QYF AWBPLS ABeS blhS P s dded
thep-tp¢ inpitwyp By JtrRctedew ity KO g zthicrsalairebt:ovege wighegwitlM HC,
be@rt belihy d&ie@ OMPSOY).AFikvasonne pely @t e fap ot sietiiyshed methyl 4- {3-[1-(3-
teﬁ—bgég E??é?ﬂa%aﬁ?%%ygbﬁi{éﬁg%% I1ﬁag<$lo£ﬂ;ir-g§&&?/egzo§te: mz (£S ) i=n4gzo.1
57 BTt PRl Y st R R g g ot offied &Y
Prepagtioml 4. efierdsdithe Hde gwopnd; m(zEKES ) =40490M5 i H) -. The

benzoi ¢ acids catal ogued in Table 2 were al so prepared
PRPRAY 2 4P AW, £8uty S Pl @adhfd1t Qb LiyMBEhpbH -2 methyl-
bf’?g %?de\??on{gqﬁgiglgﬁ%gﬂ lI'élg)(igktradZQ)PrS 2%%%5 rdljct lJyP] gg)ﬁlg)% o

Spectta O N 4-{3-[1-(3-1sobutyl Q% I-N

Al 1, 2, 4] oxadi azol -5-yl) 27 o 1 i Aelilid-4 V]

1Ar oAoxY}-2- nmlz (ES) = 402.2 91% ff

nmet hyl benzoi c aci d A-{3-[1-(3-propyl- "
"JI-N[1, 2, 4] gxa ol -5-yl) 28 o A Aeridin-4 Y]
1AroAoxY}- mz ( 388.2 [M+ H off benzoic acid

-19 WD 2008/ 08120%°H>CT/ GB2008/ 050011 j
4- { 3rfislednpotatidivds pEparedrdmIncilyd X Agliraz0d - nRthylbknz88e @ndlrers-butyl

fg%&ﬁ%}ﬂqgé}% l)l%]é)el:;@flg : &&(B/%’[e, ] Elog'iﬁg%rogedﬁgeé Siﬁlﬂl-all\ﬁl)- tlll_(ﬂse déikated

i

Fenatasins (aRy: @?Zr(? 736)?’)9&P Hetblyl et hyl ) - 4-{3-[1-(3-i s
opropyl -[ 1, 2, 4] oxadi azol - 5-yl ) pi peridi n-4-yl]propoxy}
benzeFivdezofdacis cdthlogudltin Tble 2 were 'alNpfeparkimploying procedures

similar to those outlined in Preparations 24 and 25.

Table 2

Prep | Structure Name Spectra

PS \>*>\ 4-{3-[1-(3-Isobutyl-
N N )
OWO [1,2,4]oxadiazol-5-yl)-

/z (ES") =402.2 [M +H]"
) YQ/ piperidin-4-yl]propoxy}-2- miz (ES) [ ]
OH

methylbenzoic acid

2-Methyl-4-{3-[1-(3-propyl-

piperidin-4-yl]propoxy}-

Py
N N .
1,2,4]oxadiazol-5-y1)-
YQ/OWO [1.2.4]oxadiazol-5-y]) miz (ES™) = 388.2 [M + L]
0,
OH

benzoic acid
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HOBt H2O (8.76 g, 63.9 nmmol) was added to a stirred
sol ution of 2-fluoro-4-{3-[1-(3-

WO sopoenys - [ 1, 2, 4] oxadi azol - 5-yl ) pi peri di n- 4- yP¢PGBR@RP50011
}benzoic acid (Preparation 14, 20.00 g, 51.2 nmol)

29

anrl l:l'\f‘l /1’) 21 o a2 mnl ) 1N Tl_ll: //Iﬂﬂ rH\ Aft oy 1
\ ] \ / 20 I A | =

h, (R)-2-ami o;;&p&dgawéﬁ§{V££Bmgl 102. 4 rmol ) was
added tvhgg@l rring wapl,Goptddng@d-@Ay- anbijent | .
t emelatare ~for 4 h. 'T@gegﬁ@%ﬁm ved i"HZ(Fa%L?),374-2 [M +H]

t' the residue was d IY)e 12. |The CH2C12
cn'PHllfl on—\W nd 11 M I—I(‘]_,

before being dried (MgSO4). Filtration, solvent
evaporation, and recrystallisation fromEtOAc provided

E}g (],; i t2| 0. W)@%—@hycﬁg Q@%ﬁﬁ}gl} ja)g [%£§3§?_[§r?%yl :’fll%:%]oxadlazol

Pr‘iHQj‘ hﬁmdﬁn °3.12 (m 2H), 3.64-3.71 (m
1H), 378384(m 1H), 4.02 (t, 2%6420(m
2H), 4.30-4.40 (m 1H), S(opY] 77-6.83 (m
2H, 8.06 (t, 1H); nl < 4491 [M+ H +. The
amdes listed in 'I;)abl wer e synt hesi sed by
condensi ng the appry ate acid with the appropriate
am ne, enpl oyi ng veetlures simlar to those outlined
in Exanple 1. Tablje 3 E Structure Nane Spectra OMNW
AN 4-{3-[1-(3-tHent-Butyl- O- [1 2 4] oxadi azol -5-yl) 2

0 q poOBEIclis64; ¥.4 RARPMY hddRd RTa stirrdd ﬁiutmqrafzmugro(zﬁ@)[l (3-

L R T e
m{nfl) 2nd4%(13 LdZ2-3) 8163 19.11[1?1) m HF (40 h, (R)-2- ammo 1-

prppap@lr(i] a3 a-1492 ¢ InjmelbperaediiedNtheRTtirmBwaontimied afamb{cESpmperature

folNHh (R)THE Wdé@wd i \ﬁiElIdW Mllen 0 Yesikiuf Wi dllstIvelOh CHLCL,. The CH,Cl,

SO E%%B A H%O g 011 E%Eg/l M\g 88%%9‘%%%9 @%\fsm) Filtration,

) Vil’lth 063)‘&181&218 Beovgtalhs z)tlof_lﬁrom tl pound4 8](1) ((fDC13)
1. 7@35@@ D151 P b oGyl 8N1 .92 68, 41{){2»&1 @4]1%1 sgpt, 111), 3.02-
3.8 (fry RHE 3fd4unt oiae n2iayrs. 1de3 . 8Hnf, IBGUI)2 (1, 2H7,-411.6552¢ (i, 210,-AN0-4.40
(rr%‘ﬁ-'lg 6.63- (&911]1)0%277%%3 é‘ﬁ"bHB 8%6‘& {8y, bz ((E@,*)tzec{hb ﬁw; yﬂ;& 60

oxadlazo -5-y
3. 53- (m |per|d|n 4 yl]prop ox 2
3. 73”[}3 ag@de@ }ﬁ;tec@prabl\:; 3gxgerf ﬁyntheflmq by con ensmg the approprlate acid with

thé dpporpoathlafie o @pnypgtrbogtijres @ihilar talthOse-ohtlihed {nrfxagid)e 1.
6.55 Ho benzam de

Table 3

Eg

Structure Name Spectra

o-N
WO /'*N\>7< 4—{3—[1—(3—t.ert—Butyl—
° L1,24]oxadiazol-5-yl)- RT = 3.61 min; m/z (ES") =
) piperidin-4-yl]propoxy}-2- 463.1 M+ H]
j/NH F fluoro-N-((R)-2-hydroxy-1-
HO methylethyl)benzamide

4-{3-[1-(3-tert-Butyl-

o-N
3 <
\/\/OJAN [1,2,4]oxadiazol-5-yl)
° ooy RT = 3.54 min; m/z (ES") =
) piperidin-4-yl]propoxy}-N- 459.1 [M+ H]
NH ((R)-2-hydroxy-1-methyl- ’

H oj/ ethyl)-2-methylbenzamide
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(dd, 1H), 6.70 (dd, 1H), 6.95 7.05 (br m 1 H), 7.99
(t, 1 H ONN4 {31 (5 tent Butyl
W@ 208/0gioxadi azol -3-yl)- RT = 3.89 mn; nmz (BX)/GB2008/050011
O piperidin-4-yl]propoxy}-2 507.5 [ M+ HCOZ] ~NH F
fliinra N (BN 2 hyvdr avenv | Lin npnt hyul at hayl Y hoanzam AA a)
IhILUUI El i’I‘OF:)I\f\IJ(Z\‘ Ilyuéb,ri&%}ﬁ&gué’kjlbL Ilyl i Ilyl } NUoeTlTToUATIT Uue J
met hyl et hy[)}4-{ 3 [ 1-|(5 '-'+'t.n4'?“t€’ES) I N P .
4 | i sEPYOPYTTT, 2, 4] oxadilazdiXadigp3y8: 62 i | RINF* L2 i miz (BS) =
S n-4 1 ro ox 449, ifensinHylIp9nopy YMVp p | ¥P3 Mo + H]
P’é’niam de 0 N~ N ((|Rnhy22iy6iobaigarhideet hyl
pfhyl)-A-{’%-rL('%-lanrnn\/l 8 0
[1, 2, 4] oxadi azol - 3-yl|) = 3.52 mn; nlZ &ESIPCL) 1.NH1.55 (m,
pi peridin-4-yl ] phopoxy}-2- 445.1 [ M H HTiam, 169-182 m, 4H
et hyl benzam.dek SN\ ‘éﬁ;ﬂldéﬁ@t Rub- hydr oXyet Ylh) 290(300 ()m
4 {3 1s (3. isgbropyl |[-[1.24M0xadi¢m8f-yD- 9 0 g
5 oxadi azol - 5-yl )pq;g;dm_@ylﬁ)qs ﬂ& NH F2H)’3~53 =360 (m, 2H),
di n-4-yl ] propoxy, fi‘f\ 2 %_é) LM /| 3Bn8rimde&H), 3.93 (¢,
? ((13; 1.23-1.39 e;; i yrd5EY)- oo ( (QIH),'_@i)—4.10(m,2H),6.55
H@NN R) 2 Hydroxy |1 EIW180190 m Thp 62 1H _
(s, ON' 3H), 2.72 (1, 1K), 2.93 (sept, (@& th, Zrotda, 110, 693
ot | h\/l\ 4of3-[1-(3-isdpropyl + Hy 3 013 7-Q4prmpHD). 7.99 (t, 1H)
10 o [ 1,2, 4] oxalli;ag0l |[-Beyi1)s-13:83yB. 70 (m 1H) |
3. 79-3. 85 i Pe '[@2412&&5&192099%)/} -2 (lyri, 1H), )
6 | 3,9 4. 13- et 49)3?nza)r(n dg 4. 40{1(ﬁ]3.82hmr};m/z(ES)=
4°95°¢. 35 (m 1 H), [SUSHIETGOINB T 1y 50767 BeBg
N”2FH), 7.38 (d, - 41vop-BOEs2 i@%l-
BT/ GB2008/ 050011 1 |HyethyldtzylpESpmided45. 1 | [ M+ H] +
N-O,
T e
Y(;ﬁ methylethyl)-4-13-[1-(>- RT = 3.62 min; m/z (ES") =
7 ) isopropyl-[1,2,4]oxadiazol-3- .
o 449.1 [M + H]
j/NH F yDpiperidin-4-yl]propoxy} -
HO benzamide
N-O,
UG R o
YQO ethyD)-4-13-T1-(5-s0propyl- | o1 3 53 i iz (BS) =
8 ) [1,2,4]oxadiazol-3-yl)- .
Do 4451 [M + H]
j/NH piperidin-4-yl]propoxy}-2-
HO methylbenzamide
o-N
WO /'*NH i—F;uolro—;V?(Z—hydr(;xyethyl)—
Y(;ﬁ -{3-[1-(3-isopropyl- RT = 3.36 min; m/z (ES") =
9 ) [1,2,4]oxadiazol-5-yI)- .
U 435.0 [M + H]
NH F piperidin-4-yl]propoxy}-
HOJ/ benzamide
81 (CDCLy) 1.23-1.39 (m,
11H), 1.45-1.62 (m, 3H),
o oo N | 1.80-1.90 (m, 4H), 2.48 (s,
WO./'*NH ]\i 11((3)42 {I;Iy[ir‘? ! methi'l 3H), 2.72 (t, 1H), 2.93 (sept,
° SRV IOTISOPIOPY 1), 3.013.11 (m, 2H),
10 [1,2,4]oxadiazol-5-yI)-

piperidin-4-yl]propoxy}-2-
methylbenzamide

3.63-3.70 (m, 1H), 3.79-3.85
(m, 1H), 3.99 (t, 2H), 4.13—
420 (m, 2H), 4.25-4.35 (m,
1H), 5.84-5.90 (br m, 1H),

6.71-6.78 (m, 2H), 7.38 (d,
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W®2088/081285 54 mi

O N NON N ((R) - 2-
ethyl)-4-{(R)-3-[
n, mz

yl ) pi peri di n-4-yl ] but

Hydr
1

-(3- 11 o isopropyl

oxy- | - met hyl -

(ES) "NH
oxy}-2- 459.2 [M H|

[1, 2, 4] oxadi azol

PCT/GB2008/050011
HO

Fet h | hgnzam de 0 !\I 2 |:| Ho+r6 !\‘! ((R) 2 h\lr«r nvu
met hyl ethyl )-4-{(R-3-[1-(5- - + mz (E<,)1H),172/z@$) =445.1
i sopropyl -[1, 2 4] oxa0| azoI 3 RT = 3.84 nmir [N4H]
yI ) pi per| d| n- N b t HO benzam de
NN D?z/ ﬁﬁ”‘ %3_ ei@l
(5 1 2, 4]C)@’ga 3. 44 Mgy —RlsZ 1'?'%)/ ESH =
11 fNH 3-yl)pi perwo@rqpyldf[l;z]é!]]@tadiamlﬁi} ?4%&23[1\4[+@ 2 (ES) =
- met hyl benzani dgy)) c@nhlﬁ]bh:cb tn N ]
h droxyethyl) 4-{3-[ eE 1]56 1623’ - +mz (ES) _
HEy | r1 2 A'Inya_d_j_azn! 51 mn NH-E
pi perl di n- 4- yf I/ﬁ? OXW}Flu&35J@RIMIydTﬂ)xy Ho/| benzami de
O N 2-F uoro-N (R -
12 nmet h -{3-[1- (%%Q%g&?mc{; %(-R) r [1 ]§ RT = 3.84 min; m/z (ES") =
[ £ oxadl azol 5 1 |-S9PPyH; lf@m??ldlﬁ‘zo ™ 2 |(ES) M+ Hp
pj"‘i’)F 449.0 [ M+ H + |NHpPepdipdnilanesy: yi | gr OpOXy} -
HBenzam de 2- Fl uor o-|NeffaRide2- hydr oxy- 1- .|L' N
rretnyletny|)4j:5>z_<1(b RT = 3. 6L mn, m2Z (ES) _ +
l1:6 o | pw@l ] A)|oxdiar ol et%yw4){'3 [449 0 [ l[\\l/H- H " NH
pi perb > prop = N - "
13 | 2+F @ 0-4-{3°[1-(3-i égé%vg '_}kl)l IB%Toxa(qnazo? %{T =344 m1n+, m/z (ES") =
T 3 yl)plperldm 4-yl]propoxy}- 431.1 [M + H]
I 2-methylbenzamide
HO
N-O,
WO /"~N’>‘< i—F;uolro—SIV?(Z—hydr(;xyethyl)—
Y(;ﬁ -{3-[1(5-isopropyl- RT = 3.51 min; m/z (ES) =
14 ) [1,2,4]oxadiazol-3-yl)- N
. 435.0 [M + H]
NH F piperidin-4-yl]propoxy}-
HO benzamide
JO\\'N\ 2-Fluoro-N-((R)-2-hydroxy-1-
N N
0\/\/0 methylethyl)—4—{3—Fl—(3— RT = 3.49 min; m/z (ES") =
15 oﬁ/Q/ propyl-[1,2,4]oxadiazol-5-yl)- .
L 449.0 [M + H]
NH B piperidin-4-yl]propoxy}-
j/ benzamide
HO
JN,\'(i 2-Fluoro-N-((R)-2-hydroxy-1-
N N
0\/\/0 methylethyl)—4—{3—Fl—(5— RT = 3.61 min; m/z (ES") =
16 oﬁ/Q/ propyl-[1,2,4]oxadiazol-3-yl)- .
L 449.0 [M + H]
NH B piperidin-4-yl]propoxy}-
j/ benzamide
HO
o-N .
) J§N\>\< 2—Flu0r0—4—.{3—[1—(3—1sopr0pyl— . )
17 0\/\/6 [1,2,4]oxadiazol-5-yl)- RT =3.62 min; m/z (ES") =
OYQ/ piperidin-4-ylJpropoxy}- 391.1 [M+H]"
NH, F benzamide
o-N
P 4-{3-[1-(3-Isopropyl-
18 o\/\/()l N>\< [1,2,4]oxadiazol-5-yl)- RT = 3.54 min; m/z (ES") =

piperidin-4-yl]propoxy}-2-

387.1 [M+H]

methylbenzamide
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[1, 2, 4] oxadi azol -5-yl)- RT = 3.62 mn; mz (ES) _ 17

0o piAeridin-4 Y] 1proAoxY}- 391.1 [M+ H+ ~ NHZ F
whenzasizoe o- N 4-{3-[1-(3-1sopropyl PCT/GB2008/050011

[1, 2, 4] oxadi azol -5-yl)- RT = 3.54 min; mz (ES) _ 18

ninaori A n /I A1l nraonavvl 2 207 1 [ AN LI NLIZ

S4B LI DA I SARC] CASC PSRN SNAACAC S LA I L

nmet hyl benzam de - 22
6H (CDC13) 1.24-1.39
1.80-1.91 (m 4H), 2.

2008/ 081205 PCT/ GBJ
(m 8H), 1.44-1.62 (
48 (s, 3H), 2.60-2.6

Cesrpeboha4-1.39 (m,
rRH) 3H)4-1 KL (m, 31),
3 .4oR¥ 91 tm Hhy), 2.48 G,

2.93 N N' \ N-¢- croxyethyl)-4-{3-[1(s ,
3. 01-3. 12 (1 1 N-R-i1s0ptyepyl)4L 5,2, 4] ox3d21 6 (brliH) 293
2H) ' (m . ZH)(S 1so T }1) @'2 x'aéﬁh 14' )ﬁﬁ_ﬁ})brgbé)&}ﬁ (m,
19 | f t hyl benzam de | 3& 4.200, 1.§9-3.6H6m, 2H),
2Hh 1. 14-4.21 (m 2H); Y)pépeil%mé‘ 1 ) 3,88 211), 4.00 (1,
79 (m 2H), 7.39 (d, 211}91)1y1bewr21d955) = 431? i _4?[13 m, 28),
“ON NON 2- Fl uor o- N- ((|R) - 2- hydr oxypropyl )
-+ mz (ES) 20 0 q i|sopropyl -[1, 2, 4] oxadi|dz r6 A fopme TH), 6.72-
3.45 min NHF 1i erlidin-4 1 ro ox 449.0 |[6M® (k] 2HYy@p (d, 1H);
Y]p p HO 1 Q benzam dg O N NON 2- Fl uor o- N- (|() ¢B%") =431.0 [M +H]
nydr oxypropyl ) - é~{ 3
i sopropyl - [ JA#]] ]Za]%B‘Froé\}((ﬁ%’% (ES) = 449.2 [ M+ H +
NH F y(lypi i n- 4- yllﬂ}’élioém%y})4{3}-ﬁf3 ber de %'Hw /2 (BS) =
20 | ( 1. 25-1. 40 (m| isopfidyl-[1D,Adkadiagir-5( m Zlglglb I\
(( ),ZFHydrox ro-43]y1)§g,e lgq}g]mpg% 2.|4499 1+ N
Ho)(\) (m 4H), 2.92|(sept .. 1H) (3-ilsopr opyl
N/(IZ:\H 2-Fluoro-N-((S)-2-
o \/\/O hydroxypropyl)-4-{3-[1-(3-
21 oﬁ/Q/ isopropyl-[1,2,4]Joxadiazol-5- m/z (ES") = 449.2 [M + H]"
NH F yDpiperidin-4-yl]propoxy} -
HOJ:,, benzamide
81 (CDCLy) 1.25-1.40 (m,
10H), 1.44-1.62 (m, 3H),
o-N Py e 1.80-1.90 (m, 4H), 2.45-2.51
WO./'*NH E\i -(((f-)is?) Ifzdrixypmpyl) 07 (m, 4m), 2.92 (sept, 111),
YQO propy 3.02-3.12 (m, 2H), 3.29-3.38
22 ) [1,2,4]oxadiazol-5-yI)-
U (m, 1H), 3.81-3.90 (m, 1H),
NH piperidin-4-yl]propoxy}-2-
j\ ethvlbonzamid 3.99-4.20 (m, 5H), 6.16-6.21
Ho eryibe © (br m, 1H), 6.72-6.79 (m,
2H), 7.40 (d, 1H); m/z (ES") =
4451 [M+H]
NJO\\—:\)\< 2-Fluoro-N-(2-hydroxy-1-
o \/\/O methylethyl)-4-{3-[1-(3-
23 ) isopropyl-[1,2,4]oxadiazol-5- m/z (ES") =449.1 [M + H]'.
j,NH F yDpiperidin-4-yl]propoxy} -
HO benzamide
\/\/O‘ /(l:h:l\H N-((R)-2-Hydroxy-1-
° methylethyl)-4-13-[1-(3- RT = 3.45 min; m/z (ES) =
24 ) isopropyl-[1,2,4]oxadiazol-5-

yDpiperidin-4-yl]propoxy} -
benzamide

431.0 [M+ U]
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22 0 [1, 2, 4] oxadi azol
3.29-3.38 (m | H,

3.99-4.20 (m 5H), 6.

(M 2N 7 40 /rl 1L faa Ml /EC\

-5-yl)- 3.02-3.12 (m 2H),
3.81-3.90 (m | H), ~NH

w@e@ensidd - 4- y1] propoxy} -2 Ho net hyl benzanm dePCT/GB2008/050011

16-6.21 (br m 1 H, 6.72-6.79
AL

!\II.L Hl & A NI

L} T T TY (Y

dH:»NC]\IZ Fl uor o- N-(2-
t hyl et hyl)-4-{3-]1-
1,7, 4] oxadi azol -5- m

I/, T o J. [v' LI U 1TV
1

:}gr[gtg)o% § ﬂlhydrOXévro [

7 ‘éi W H] | = % g0 Mith: /2 (ES™) =

O

25 | y) eri di n 4-yl ] prcﬂbﬁﬂoxamobém’)a de qgl I}I[g\!
. 65.2
N ( xy-1 - esgtethylondefS- [ 1- (3% hi 2
(ES) 24 O a §wﬁ‘;>.oéyl Holzazidh] Oxadi azol -5 RT = 3.45 nin
NH1i eridin-#MN rofox 431.0 [Mt H  Y)pg Ylp p Y}
o " benzam de -23 W) 2008/ 081205 PCT/ GB2(J08/ 050011
T 'OH N ((S) - 2, 3- Di hy|dY8RY pAdpidyexyrigr)-
2-§4 @or o- 4- { 3- [1 ( 3- i [Sofroopy {3RIF(3=is@ur@B/1-ni[n;. . n ES) = o
2 wtﬁg]ﬁ- 60 (1, 2, 4] oxdh aaiom ) 0465, 2 [N FF Mot B
pi p ] pr opoxi& egﬁ& ﬁ?\lﬁp@r&%m de [d@1dH+H]
N-((R) -2, 3- or
2f|uoro4{3[o :285 mn; m z(ES) =
26 [ 1, Z, 4] oxadjp \zo -b 2/ - 4bb
pi peri di n 4- yh sropoxNy Y12 Y@%deeﬁhvleﬁlghzam de ON
N- (2= met hyl (et Byl1)(3-ionopyl-
27 | 4o - ( 3-1i SOpr opyl -| [2Z 4{3xhdihzol-3-yB, 4] oxadimaz @ds p=yA)r (M + 1]
2, (ES) = 445.1 [ M+ 'iﬂiﬁ'éridin—4—yl]propoxy}—2—
HO methylbenzamide
) j;’:“»\é 4-{3-[1-(3-tert-Butyl-
o \/\/O [1,2,4]oxadiazol-5-yl)- . N
L. RT =3.55 min; m/z (ES") =
28 oﬁ/Q/ piperidin-4-yl]propoxy} -N-(2- 4452 M+ H]
INH hydroxyethyl)-2- ’
HO methylbenzamide
On (CDCl) 1.25-1.35 (m,
2H), 1.38 (d, 6H), 1.45-1.60
-0 (m, 3H), 1.77-1.90 (m, 4H),
Ao~ | V(@ Hydroxy-1- 2.51 (s, 3H), 2.65-2.70 (m,
0\/\/0 hydroxymethylethyl)-4-{3-[1-
. ) 2H), 2.87-2.97 (m, 2H),
29 oﬁ/gj (5-isopropyl-[1,2,4Joxadiazol-
T 3.05-3.18 (sept, 1H), 3.90-
Ho/j/NH 3-yD)piperidin-4-yl]propoxy}-
. 4.05 (m, 8H), 4.15-4.21 (m,
Ho 2-methylbenzamide
1H), 6.55 (br d, 1H), 6.72—
6.80 (m, 2H), 7.42 (d, 1H);
m/z (ES)) =461.3 [M +H]"
IN\)~< 2-Fluoro-N-((S)-2-hydroxy-1-
o thylethyl)-4-{3-[1-(3
° methylethyl)-4-{3-[1-3- RT = 3.55 min; m/z (ES") =
30 ) isopropyl-[1,2,4]oxadiazol-5- 4493 M+ H]
v, NH E yl)piperidin-4-ylJpropoxy} - '
HOI benzamide
N-C
) JI\N/)~< 4—{3—[1—(5—I.sopropyl— . )
31 0\/\/6 [1,2,4]oxadiazol-3-yl)- RT =3.56 min; m/z (ES") =
OYQ piperidin-4-yl]propoxy}-2- 3883 [M+H]
NH, methylbenzamide
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"T NH pi peridin-4-yl]propoxy} -2 H3 nethyl benzam de

0-N 4-{3-[1-(3-tert-Butyl- N,N[1 2 4]oxadi azol -5-yl)
WO 2008881201 peri di n-4-yl ] propoxy}-N (2 RT = 3. 5BCTGB2008/050011
n12 (ES) fNH hydroxyethyl)-2- 445.2 [M+ H+ Ho
e "benzam de—6HCBCI3 325335 m—2H-—3+-338
( gk , 1.45-1.60 NO N (2-Hydroxy-I- (m 3H),
1" 77* 0 (m 4H), NNV-H§u2.dDjmetdxybrepsiyl )|- 4- { 3- [ 1-
2.51 3H), 2.65-2. 743{3([m(5 i2roPyll . .
32 | (5-isopropyl -[1, 2, 4] c@ 5Bz ) 2. 87- 2107~ ¢ Ap maHym/z (ES ) =
3.05-3.18 (s8pt, 1H) e 4613 [M+ H]
3 yI ) pi peri inJ 4-yl] }:rpc’ﬁ?&ﬂﬂ?} fﬁ]pﬁ‘)p%y}(?n 8H), 4.15-4.21
2- et hylnbk\(zam genctiienzemids (br d, 1IH), 6.72-
80(m 2H), °7142 (d, 1H): mz (ES) = 461.3 [Mr H +
| gﬂ? )3t 1 (3T ggh%dfs&}%’p}h
. 2 4] oxac.[iza oty S3y 55 ol I 745 Py (50 =
N E | n- pipgidinprgposoxusd. 3 [ NWOHR [MT N) p
Y}- Hol/ benz 4-h@hyfidengdmidlssopr opyl - |31 o° N
[T, 2, 4Joxad|azol s yl)- R = 3.56 mn, 0z
pi peridin-4-yl] propoXy}-2- 388.3 [ Mt H] + I‘lll—?%lféﬂ)ch)l?5 1.40 (m,
met hyl benzam de - 24 WD 2008/ 081205 PCT/ G52b08)-H5064 fm. 3H),
HO--X O HOHI},I:N( ) r qpyl ) -| 1.80-1.94 (m, 4H), 2.52-2.57
4- {3 [1-(5-i ?Zﬁg‘fogy X’p gxadl 4zl 218y, ¥I83-2.98 (sept
drogym IWhl B 20 219y, (sept,
m z (E@y.@m L™ 1H), 3.02-3.12 (m, 2H),
34 (3-isopropyl-[1,2,4]oxadiazol- 3.02-4.05 (m, 6H), 4.15-4.28
Ho/j/NH F 5-yl)piperidin-4-yl]propoxy} - (r'n, 3H.) 6 63’(dd ’lﬁ) 6 8'0
" benzamide (dd, TH), 7.36-7.43 (br m,
1H), 8.05 (t, 1H); m/z (ES") =
465.2 [M+H]
du ({CD3},S0) 1.15-1.25 (m,
81), 1.35-1.45 (m, 2H),
o 1.48-1.61 (br m, 1H), 1.73—
Ao | Mz Hydroxy-d- 1.82 (m, 4H), 2.37 (s, 3H),
o V\/O hydroxymethylethyl)-4-{3-[1- 2.78-2.88 (sept, 1H), 3.05—
35 oﬁ/gj (3-isopropyl-[1,2,4]oxadiazol- 3'15 (m o) 3’47_3’5'5 (mn
Ho/j/NH 5-yl)piperidin-4-yl]propoxy} - 4'H) 3 8’5—4 (’)2 '(m S'H) A 6’1
HO 2-methylbenzamide (t 2’H). 6 76.—6 g1 ’(m 2’H)
7.35 (d, 1H), 7.60 (d, 1H);
m/z (ES") = 4613 [M +H]"
8u (CDCLy) 1.25-1.40 (m,
8H), 1.45-1.62 (m, 3H),
PN , 1.80-1.90 (m, 4H), 2.50 (s,
v\/OlJ%NH N-((8)-2,3-Dihydroxypropyl)- 31) 2.90_(;1111 (ni 51 (
) F- -G sopropyl 3.60-3.70 (m, 4H), 3.85-3.95
36 [1,2,4]oxadiazol-5-yl)- ’ i T ’

piperidin-4-yl]propoxy}-2-
methylbenzamide

(m, 1H), 4.01 (t, 2H), 4.14—
421 (m, 2H), 6.19-6.25 (br,
1H), 6.70-6.80 (m, 2H), 7.39
(d, 1H); m/z (ES") = 461.2
[M+H]"
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pi peridin-4-yl]propoxy} -2 N - nethyl benz
o NHZ 4-{(R)-3-[1-(3-Isopropyl- | ~ 33
wo 1go8/o8iexadi azol -5-yl)- RT = 3.65 mn; niz

amde o '(

( B)T/GB208I050011

, N pi peridin-4-yl]butoxy}-2- 401.2 [Mk H+ jo-N> 4

WN':,”' Heerzamde6H{(GBCI3—3-—25340{m—S8H
4-1 60 (m 3H), O|N- @FP(&@S&“O@HM(Z hydrcxy-l -
37 % )1? % 4:;!) 2. 5[222]05(Zd1a2@1 SNI)N RT = 3.68 min; m/z (ES) =
ydroxymet piyl et hw.) - 4- £ 3-.f,1- 2. 88-419 Sgpt
\" 34 0 (3o yI ‘J‘;]n ol 11|, % SYSD,
(m 2H) 3 92™ n'; ( s f‘r; 428 HOINH E
5- yl) p| perl di nj\ﬂ rmuﬁ)cy}liyﬁl@xiaenﬂ@lﬁ};nde (m 3H),
6.63 (dd, (e 419@@ lsb@u@} 43 (br m 1H),
8.0 ; r‘dZ (B ]2_4 Si % + ST = 365m1nm/z(ES)—
381 250) 1. 15- 1. 25 ( fpgpdiazplanly 45 ( 145%‘)[M+0HN
w2  Hydr oxy- 1 1. 48- 1. reeridlrdwy lorepexy}12-73- [N O J- -
hygr oxynet hyl et hyl ) - 4-ni@hyfldenzdmi&2 (m 4H),[ 2. 37 (s,
3H), 35 0 I (3-1soprdpyl-[1, 2, 4] oxadi azol -
(sept, 1H), 3.05- 3.15 (m 2H), 3.47-3.55 82(651;@ (d, 6t),
5-y1) pi per NW 4- yl] Ar opoxy} H 2-net hyl berz1 4é’ Qﬂli)z,H)’ 1.45-1.65
3.85-4. OZH 4.161 (t, 2H), 6.76-6.31m{phi), 2.89-1.90 (m, 4H),
7.35 (d , 7. 60 (c,zv(lﬂlydromz (ES) = 4618 (virajib42 (d, 2H),
6H (CDC 1 25-1.40 iy bet§Bal 36 (”2151 D3 G N-2.71
NON' oM ((S)- 2, 3- Di hyc mxﬁggp yfi 80-1. 0, { %i) (m,
39 ( s 3l_|) 2 90_ 3 4]0Xadlazol ) 02 13 (m 2H)
[1-(3-i sopr opy! 3®P1P[311d124411]®§&a@|>i3’éz?o| -|5-841%-03 (m, 6H), 4.14-4.21
0-3.70 (m 4H), 3.|8BetBiGzane (m 1H), 48131, 6.52H)59 (br, 1H),
wd. 34- pi peridin-4-yl]|propoxy} -2 ~0OH net hyléb)qng Hen), 7.42 (,
gi—l?l (7.m:392|—|), 6.19-6.[25 (br, off 1H), 6. Ong;mZ( M 4753
’ [M+H]'
o-N
I 4-{3-[1-(3-tert-Butyl-
40 o\/\/O N%é [1,2,4]oxadiazol-5-yI)- RT = 3.72 min; m/z (ES") =
oﬁ/g piperidin-4-yl]propoxy}-2- 401.3 [M+H]"
NH, methylbenzamide
o-N
IS 2-Methyl-4-{3-[1-(3-propyl-
" o WO‘ ”>~> [1,2,4]oxadiazol-5-y1)- RT = 3.48 min; m/z (ES") =
OYQ piperidin-4-yl]propoxy}- 387.2 [M+H]
NH, benzamide
o-N N-(2-Hydroxy-1-
\NOqJ*N>\> hydroxymethylethyl)-2-methyl-
" ° 4-{3-[1-(3-propyl- RT = 3.23 min; m/z (ES") =
Y [1,2,4]oxadiazol-5-yl)- 4612 [M+H]
Ho/j/ piperidin-4-yl]propoxy}-
i benzamide
o-N
L | 4-3-01-G-Ethyl-
N~ °N .
°WO L1,24]oxadiazol-5-yl)- RT = 3.15 min; m/z (ES") =
43 o piperidin-4-yl]propoxy}-N-(2- 4470 M+ 1]
Ho’j/NH hydroxy-1-hydroxymethyl- ’
HO ethyl)-2-methylbenzamide
o-N
w0 4-{3-[1-(3-Ethyl-
44 o\/\/O N>~\ [1,2,4]oxadiazol-5-yl)- RT = 3.35 min; m/z (ES") =

piperidin-4-yl]propoxy}-2-

373.2 [M+H]

methylbenzamide
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(d, 1 H; mz (ES) = 461.

2 [M+ H + -25 WD 2008/ 081205
PCT/ GB2008/ 050011 o0 NHZ 4-{3-]
40

1-(3-1sobutyl -
.68 mn; mz (BRT/GBZ008/050011
2 [Mk H+ YN

wo 1go8/ogikexadi azol -5-yl)- RT
pi peri di n-4- yl]propoxy} 2-

+ hvyl hanzam An N_(( 2 Lh/Adr nnt hvl o=Nl

) a1 (3 SABRTyTL e o 7 (£S) M 65+ i
9RT =.2 3.65 38 d [1.2.4x4Jiacadliyhz ol - 5-y
gf i di n- Y ﬁgoxﬂpenam_@lgﬂg&;gy}l enzar#%e%ﬂmm m/z (ES") =
1 B389 M 68]"
3f\l— 2- Hydr oxy-1I -

1. 02 do—BH)
~NI (m 3H), 1.80-1.

2 15 (m 1H) 2 42 (d et};yS.)\Z methylbenzamlde
hydr oxynet hyl - et hyl ) - 4 {3 [1 2.51 (s, 3H)[,0u2CBBLR1.73-1.35 (m,
(m 0 39 = (3-isobutlyl -[1, 2, 4] oxadi azol - §-418H) 42-1.63 (m, 51),
3.02-3.13 (m 2H), O yI)pi peridi n-4-yl]pra
3.91-4.03 (m 6H), 4.|Wa121 Byl (NH net hyﬁggm B im 410, 2.47 G
om 3H), 6.51-6.59 (t azhwxadlazaps y6- 71-6. GO0 @1D: 301309

, s (N, 2H), 3.59-3.63 (m, 2H),
@l /(‘3#'(12“‘?q tyl l)épfﬂdlﬁ 4[311 0 f%}%g“é% aZa 8451, yH), 3 IR Tt, 2H),

mn; mz (ES) |hydegyeghyl)-2- B 3
pi peri di n-4-yl ] pr opoXyetBAbodBinide [ M+ H] + §FE) 4.18 (m, 2H), 6.12-6.22
met hyl benzam de O NN 2- Met hyl - 4- { 3-[ 1- ( 3-|$Popyfi- 0dOfg: 11D, 6.74 (s,
~N [1, 2, 4] oxadi azol -§-yl )- RT = 3.48 min; |nth, {HEIY, 1H); m/z (ES") =
41 o piperidin-4-yl]gropoxy}- 387.2 [ M+t H|®17Bk/+H]

benzam de

The compounds of the invention may also be made using a modification of the
procedure described in Example 1 wherein the solvent is dichloromethane rather than THF, the
HOBt-H,0 is reacted with the EDCI prior to addition of the carboxylic acid, and an additional
amine such as triethylamine is added during the amide bond formation in order to avoid the need
to use an excess of the amine component, e.g. (R)-2-amino-1-propanol.

The biological activity of the compounds of the invention may be tested in the following
assay systems:

Yeast Reporter Assay

The yeast cell-based reporter assays have previously been described in the literature
(e.g. see Miret J. J. et al, 2002, J. Biol. Chem., 277:6881-6887; Campbell R.M. et al, 1999,
Bioorg. Med. Chem. Lett., 9:2413-2418; King K. et al, 1990, Science, 250:121-123); WO
99/14344; WO 00/12704; and US 6,100,042). Briefly, yeast cells have been engineered such
that the endogenous yeast G-alpha (GPA1) has been deleted and replaced with G-protein
chimeras constructed using multiple techniques. Additionally, the endogenous yeast GPCR,
Ste3 has been deleted to allow for heterologous expression of a mammalian GPCR of choice. In
the yeast, elements of the pheromone signaling transduction pathway, which are conserved in
eukaryotic cells (for example, the mitogen-activated protein kinase pathway), drive the
expression of Fusl. By placing -galactosidase (LacZ) under the control of the Fusl promoter
(Fus1p), a system has been developed whereby receptor activation leads to an enzymatic read-
out.

Yeast cells were transformed by an adaptation of the lithium acetate method described
by Agatep et al, (Agatep, R. et al, 1998, Transformation of Saccharomyces cerevisiae by the
lithium acetate/single-stranded carrier DNA/polyethylene glycol (LiAc/ss-DNA/PEG) protocol.
Technical Tips Online, Trends Journals, Elsevier). Briefly, yeast cells were grown overnight on
yeast tryptone plates (YT). Carrier single-stranded DNA (10pg), 2pg of each of two Fuslp-
LacZ reporter plasmids (one with URA selection marker and one with TRP), 2pug of GPR119
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0-N N-(2-Hydroxy-1 N LN hydroxynet hyl et hyl ) - 2- net hyl

42 0 4-{3-[1-(3-propyl- RT = 3.23 min; nmz (ES)
wo 1908/08ikexadi azol -5-yl)- 461.2 [ M+ H + NH HO~ PCT/GB2008/050011

pi peri din-4-yl]propoxy} - HO benzamide 9

4-{3-[1-(3-Ethyl 0O N~N[1 2 4] oxadi azol -5-yl) 0
(human q5imapq gFaRtonl i Y35t PR IRt ngRyrigin gf reglicaiion) amﬁ %zhthlum
ac¢thiB) potErhy leNHe lnyedt Bk yuter vgdgipetypdratdian EppdaidriZufeMirhéfeast

onqﬂ:ﬁﬂlllc) O%faﬁﬁ{ghﬂé 1k% /rﬂod@ceNNr Gonfrdtad a CBUELDNM, el cells

wej_%rmL)cuéa%écf" 111’%3?1‘15 mAXZLur?and ‘Xle )react}oné)roc§ei§ ?Bf%{or@rzmn( ﬁ% yeast cells

weRthey %ﬁ?ﬁlﬁﬁ de42Tger W?}nzo /stthp@w@s@@g@ms@mﬂflecm

plaﬂ;es{ Slhﬁ 1@16(0391Eplh1y$ arHsy[nlheﬁc @fmg@yhagtzrmdd;a&myms) LEY,"URA andRIIRE=(SD-
L@T)3 AR ﬁhcu‘tﬁilﬂg £ BB)C foftd 3’ da{rs coldniesthat grow on the selection plates were
th%) Es%!d Al %cz’hgsflf °p°Xy} 00 0- 431 4 [M H =+
( 21 ro>% net h et hyl% | benzam de  6H
}{tongr rng%u g‘l& ymE agsays f 06 e])‘a/r:f %c%fe’, yeagt ({elols carrying
th(f 111111@3 or Eohsgl GPRl, lg@cgpt@We(rmrowm))yer@gMTn tiq;l’ld SIQ}HL[T]_m@hum to an
unée]t@f)itadi té@zltrabory(i.}p -theldd)ls were 381 {iffidingthd hadl dl yed rédOhed stationary
fwe?b (ﬁﬁfeﬁ *1r§§es(1 %edl%hpt an gﬂtm'ﬁgl %s@a conéentrat{on and 90pl of yeast

ceﬁilegﬁsi e()gh llybl geﬁ%i?plat%_%lostér) ggona}%oun(f issolved in DMSO and
dikyied fyyd HEM P Qj@thog;@p_ WX @negpfratiop) werg added @ Qpla*(eb@nd the plates
pladpd at@0TO o dh. Aftéd)dh, e ibstfae for thielp; galActdsiddsel wadldd)ied tolezch well. In

thésg@pemmeﬁ]t; ZSIL%re[sMTn & DT%C%WQ&%}SWQJ usE(h? DA VERDHAR for the
enmarXe t%%f r(ejleas(ejs f?%res%eln aﬂgmg(gﬁu?nmeinc Wﬁacp ol ZOPEpeer welll of 500uM

FING/2 Y Tien SHELHaredad i dp oreh WaTPFGSSﬁrbféO repdpeEely Es«rmeable)
Afte actledionnf the tdile wiEDE@le sphstrate for®Oadid 20 lpar wéll ¢f1d1 sodium carbonate
wAHRALY tekBin@6 kil readiish A0 cAtdid th®N@rescent signal. The plates were then
read in a fluorimeter at 485/535nm.

The compounds of the invention give an increase in fluorescent signal of at least ~ 1.5-
fold that of the background signal (i.e. the signal obtained in the presence of 1% DMSO without
compound). Compounds of the invention which give an increase of at least 5-fold may be
preferred.

cAMP Assay

A stable cell line expressing recombinant human GPR119 was established and this cell
line was used to investigate the effect of compounds of the invention on intracellular levels of
cyclic AMP (cAMP). The cell monolayers were washed with phosphate buffered saline and
stimulated at 37°C for 30min with various concentrations of compound in stimulation buffer
plus 1% DMSO. Cells were then lysed and cAMP content determined using the Perkin Elmer
AlphaScreen™ (Amplified Luminescent Proximity Homogeneous Assay) cAMP kit. Buffers
and assay conditions were as described in the manufacturer’s protocol.

Compounds of the invention produced a concentration-dependent increase in
intracellular cAMP level and generally had an ECsp of <10pM. Compounds showing and ECs,
of less than 1puM in the cAMP assay may be preferred.

In vivo feeding study

The effect of compounds of the invention on body weight and food and water intake was
examined in freely-feeding male Sprague-Dawley rats maintained on reverse-phase lighting. Test
compounds and reference compounds were dosed by appropriate routes of administration (e.g.
itraperitoneally or orally) and measurements made over the following 24 h. Rats were
individually housed in polypropylene cages with metal grid floors at a temperature of 21+4°C
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P-@f- Blpestsagplgs peig ihepgakg from tIgoeubtip efifhg ot Sawkdi et 0f. 3 &80 min
affe DO M ad@nidtiatianyi Bladdaeducbye levets wdrghtasurediistedles cdiladioh ugieg a

coﬁﬁ&?&'ﬁly aQalﬁbl%tgﬂﬁgs%rrget&‘ @ﬁi&roﬁgl(ﬁf @ftra‘ijMettforﬁﬂgesEﬁﬁ %I;e@é‘ntanve

comy ngunrzig Io]lf‘th? 1n¥%}1t10n sta 1s%§eﬁfyfre é“la?dz tﬁ‘e bf'(): expwl?rhg gr)ﬁ'snof g]O mg kg .

| i dsTheE#feess of qoalpﬁaﬂés of the mfeml?%m %ra# gluqoge (o) éfrl?reme were also
cvalogtedm mae €HBlHoodaleAhiohalis, Hoeddhrawitjdave inbkfuvahéministration
ottent &ﬂd@&nalﬂ\&lrvﬁth\&%kx&hﬁguéhb@t thd\@udye MieShadFred a@bssad whiB€during the

h.glgsgltcup &/a Igade qg {I)le all %Elis QIIS j[lillgg b 8(? %0 fgL) %/%g %m%ge% ﬁé\%%%ﬁurﬁment
Ofé’f‘stab?'lcéﬁ’eﬁé‘? gl%?f%re ae@@&%amnw ghe Cé% labugnghe mgg were weighed
anil dosgA Liabn with tesegvynpsinglnir frelae a t208 dabreque hpdrexybwpye®ey clodextrin or
2504 QAR UeludhO4UPE) 30 mibeSa: ltHéQerﬁ&ﬁD@‘Taﬁdddl@onal blood sample (20 uL)

any %étﬁll%lﬁ \)Jl{h% @1@ é&aﬁ I’& I %1% pS?J afn ﬁ?&@ Zﬁl;? ngfe tltléﬂqaken 25,
%eef' 1 ﬁ%@

I'st'I cal

sch Bt L0 B Pl g B g opERples G mpasurement
of§ds @Vedﬁ were 1@%@% dhe cahiin ofdheathié intecdigrfopablet ricrof piRes APG1IAU S
Diagnoktive Inch\Paértd Rito)iafd & shrfply hdded torsdell. dhadpaiaiseadst@. Duplicate

20b,1&t ﬁlqll&?b% e Gifder hléﬁalgﬁ'gg)o%&%e% alihelitd 10 /QLe!)fl "Brinders glucose
el R SRE Tmal el St SUAD AT B BRbi dpog o

mixgeghe gagiples Serepht afbfos dhmimsksdire lweechaaa@st (¢ ptandards (Sigma
experinments were done with cells at |ess than passage
70, in accordance with the literature, which describes

altered properties of this-é8l-l |line at passage
nunbers above 81 (Zhang HJ, Wl seth TF,



Robertson RP. Insulin secretion and cAMP netabolismin
H T cells. Reciprocal and serial passage-dependent
wo edoapsanshi ps. Di abetes. 1989 Jan; 38(1): 44- 8) PCTYABBV08/050011
assay HI T-T15 cells were plated in standard culture
mediumin 96-well plates at 100,000 <cells/ 0.1m/
glygepd/ urgipitreash colplaipedrssndad seik Renesseufsvereamngrmdaed the frasgntion
stadistioaBy cheaked @elGls exversen af deesiv@ chefkar'. 15m n at room
tenperature with 1001 stinulation buffer (Hanks
buffered salt solution, 5mM HEPES, 0.5mM IBMX, 0.1 %
BSA, pH 7.4). This was di scarded and replaced wth
compound dil utions over the range 0.001, 0.003, 0.01,
0.03, 0.1, 0.3, 1, 3, 10, 30 Min stimulation buffer
in the presence of 0.5% DMSO. Cells were incubated at
roomtenperature for 30mn. Then 75ul lysis buffer
(5mM HEPES, 0. 3% Tween-20, 0.1% BSA, pH 7.4) was added
per well and the plate was shaken at 900 rpm for 20
mn. Particulate matter was renoved by centrifugation
at 3000rpm for 5mn, then the sanples were transferred
in duplicate to 384-well plates, and processed
followi ng the Perkin El mer Al phaScreen cAMP assay Kit
instructions. Briefly 25| reactions were set up
containing 8pl sanple, 5pl acceptor bead m x and 121
detection m x, such that the concentration of the
final reaction conponents is the sane as stated in
the kit instructions. Reactions were incubated at room
tenperature for 150m n, and the plate was read using
a Packard Fusion instrunent. Measurenents for cAMP
were conpared to a standard curve of known cAMP
amounts (0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, 300,
1000 nM to convert the readings to absol ute cAW
anounts. Data was anal ysed using XLfit 3 software.
Represent ati ve conpounds of the invention were found
to increase cAMP at an EC50 of |ess than 10 M
Conpounds showi ng an EC50 of less than 1 Min the cAW
assay may be preferred. -29 WO 2008/ 081205
PCT/ GB2008/ 050011 Insulin secretion assay H T-T15
cells were plated in standard culture nediumin
12-wel |l plates at 106 cells/ 1 m/ well and cultured
for 3 days and the nediumwas then discarded. Cells
were washed x 2 wth suppl enented Krebs-Ri nger buffer
(KRB) containing 119 nM NaCl, 4.74 nM KC1, 2.54 nM
CaCl2, 1.19 MM MSH, 1.19 nM KH2PO4, 25 nM NaHCGB,
10mM HEPES at pH 7.4 and 0. 1% bovi ne serum al bumi n.
Cells were incubated with ImM KRB at 37C for 30 mn
whi ch was then discarded. This was followed by a
second i ncubation wwth KRB for 30 m n, which was
coll ected and used to nmeasure basal insulin secretion
| evel s for each well. Conpound dilutions (0, 0.1,
0.3, 1, 3, 10 uM were then added to duplicate wells
in|ImM KRB, supplenented with 5.6 M gl ucose. After
30 min incubation at 37C sanples were renoved for
determination of insulin |levels. Measurenent of
insulin was done using the Mercodia Rat insulin ELISA
kit, follow ng the manufacturers instructions, with a
standard curve of known insulin concentrations. For
each well insulin |levels were corrected by subtraction
of the basal secretion level fromthe pre-incubation
in the absence of glucose. Data was anal ysed usi ng
XLfit 3 software. Representative conmpounds of the
i nvention were found to increase insulin secretion at
an EC50 of less than 10 M Conpounds show ng an EC50
of less than 1 Min the insWli-n secretion assay nay
be preferred. Oral A ucose Tol erance Tests The effects
of conpounds of the invention on oral glucose (dc)
tol erance were evaluated |n nale Sprague Damdey rats

Y T I T A~ 1 I I L



and remai ned w t hdrawn throughout the study. Rats had
free access to water during the study. A cut was nade

wo eooslogizehi nal s' tails, then blood (1 drop) waBCT/6BRMSMS0011
for neasurenent of basal dc levels 60 mn before
adm nistration of the Gc load. Then, the rats were

WHA TJAdd-AdNEXSsed orally with test conpound or

vehi cl e (20% aqueous hydroxypropyl f3-cyclodextrin) 45
1.M n A bghQhud bhemh gy 8t a arrﬁ:ﬂ:elﬁii éc@ blebslamgreaﬁnpl e
andtrea@rent WlthJT?y G&{:Ioa é}ﬁd 1 p.o.). Blood
sanpl es were then taken fromthe cu_t tip of the tail

5, 15, 30, 60, 120, and 180 mn a@;r.RG c

adm ni stration. Bl ood gI ucose € ¥ were neasured
just after collection ) nmrercially avail abl e
gl ucose- net er (CheT) £raTM from Li fescan).
Representative c®&fpo Inds of the invention

statistically reducecRthe A c excursion at doses of
<10 ng kg 1. The effects of copgpounds of the invention

on re al so eval uated
Oﬁ%i}%ﬁ@é nﬁ@ﬁﬁg%ﬁg /gﬁ‘?rﬁn}gg Food was wi t hdrawn

5 h et mnistration of A@c and remained

Wi t Hfrislsireden.dalgmoaetivhe study. M ce had free access

to vmlehydﬂcbgrehﬂgméthﬁ study. A cut was made to the

ani ngdisc, Ly [scmdthen bl ood (20 ,UL) was renoved for

adm i 1%?‘%%% ¥ st B SHG! lmﬁeﬁiﬁ AR T e wer e

wei ghed and dosed orally with test conpound or
2.vehi & kenf@08a@oudeng us clhiyrdr, ox y pliappydeutic3HL yoctoabdexdalt ithereof,
wieads gqueous Celucire 44/14) 30 mn before the renoval
of an additional bl ood san‘pl e (20 ,UL) and treatnent
wth the A¢ load (2-5 kg o.). Bl ood sanpl es (20
3, UL)A fRIPROUphafiotiim %0121511 Osmphageacelitzfeﬂy agqeptapiosalifhsreot,
wlaf¢iel iG@c admi nistration. The 20 , UL bl ood sanpl es for
measurenent of Gc levels were taken fromthe cut tip

Of tzb gorh[?olulld %lé%r(amg r5(§ &S/SO%Q l cl gﬁ?o f)l gbﬁa@ﬁan{e%cqu acgepttable
sag% Coyw ermrFaéwdg&%F% flelg%zgﬁﬁﬂtro OBBE}PY cgt o 20, ul

al i quots of the diluted haenolysed bl ood were then
5.added cépcliBPaddbrdidy tl ElhiR0E bBa Phaaasericall LRI bl s2lt giFreof,

wiRRGY Bk ihGarbddi nder) colorinetric nmethod) in a 96-well
assay plate. After mxing, the sanples were left at rt

for 30 mn before being read agai nst G c standards
6.( Si giraompozpd Werdpgsy o8Ih B PrRIERPETBINBOeptable salt thereof,
wigkdaicRSBflusrea ni t rogen conbi ned standard set).

Representative conpounds of the invention

, stat stical du xcur.si pn_ at se
g kom0 YpABHEEN o BB o8 v Bl PSR s
W@EW%/EBC]PSY.O 1. A conpound of formula (I), or a
pharmaceutically acceptable salt thereof: j( Ra NN
8.0 RlAl:or%i)un@Zecéﬂd)ng tOIGIREd, By QQ%Hﬁiceﬁ@lc@mﬂac?feﬁtﬁ)leosaﬁﬂ@rdohe

2] i S - CONHR5; i's hydrogen, halo or
Wl%tr%?rﬁk \?negglls hydrogen or nmethyl; R4 is C2-5 al kyl;

and R5 i's hydrogen, G _3alkyl, or C2 3al kyl
9.subsA kempasdd mgotding toxny.on of dhaime Mtodvd a abcwaatiiteglly acceptable
sal kiRtedT, Wheh K iphaFdgaseut i cal |y acceptabl e salt

t her eof ,
10. A compound according to any one of claims 1 to 8, or a pharmaceutically acceptable

salt thereof, wherein R? is methyl.
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wherein X is O 3. A conmpound according to claim1, or
a pharmaceutically acceptable salt thereof, wherein Y
WO 3008081205 A conpound accordi ng to any one of cPEi/GB2M8/050011
to 3, or a pharnmaceutically acceptable salt thereof
wherein R2 is hydrogen, fluoro, chloro or nethyl. A
1g onpd aerapesed acaidig 1@ gaign K o Mphaamceptﬁﬁb/r%%@@@{euselathpyof
wizcaie Rt ablethybaldtthd dxeeeaftye prodoerddianthRPR)F sorfigadnggen. 6. A
conpound according to cI aim4, or a phar maceut i cal | y

aC ¢ e% Lﬁrgll)oun(‘? e?cl 1(éirdl g%(% any qhe om%ms 1 to ﬁZ oha ?harmacel?tlcalY e}cceptable

Saﬁ@@@ﬁf%?@ms%\llicﬂﬁg?’ew wher ei n R2 is chloro. 8. A
conpound according to claim4, or a pharmaceutically
13accept danas @dcbrdtnlge@ €leiin 12, m@?&cﬁaicalg d%@ép%ige-sal&hep%oﬂ

u t e of clains 1 to 8, or a
v g%?fgmf(g:e ﬁ%ﬂggclc(grﬁ?né?tgﬁ salt thereof, wherein R3
|s hydrogen 10 A conpound according to any one of
l4¢| aiArsompaupd gcordmgdo ghiar aeraphauedcbyficalyreptrtiblesalt thalepf,
whehes ROk C;wk@rein R3 is nethyl. -32 WO 2008/ 081205
PCT/ GB2008/ 050011 11. A conpound according to claim

r a pharmaceuti aII ccept abl It th
1Saner SEHTn SeRETRT B Re TPiPRoTeRBl e PRtk enas
Wl%eh%nB isopieAfli guration. 12. A conpound according to
any one of claims 1 to 11, or a pharnaceutically

162CC e&%@lﬁ[&dﬁnd %Bﬁdln'glﬂ@ﬁrﬁl%e OM%ﬁﬁ@ I1 o %oi agpkgtgnfce@tlcgw acceptable
salJf%qereof w%rg%m% fjor{tgﬁ?hgyl eé }/hgérexy. wherein R4

phar facedt i call

|s n- propyl , |sopropyl or tert- butyl. 14. A conmpound
17accok d@m@)uhd)aqcbldinlgltdaainn% ar mlannmaeigallmtdp;able salt thereof,
wikeGeRt aldl, easakibstidien 8phydroherein R4 is C3 al kyl. 15.

A conmpound according to claim 14, or a

phar rraceutl al | y accept able salt there wher ej
s i4 5 accqiging A0 ¢eipuich e e&cmtﬁ@l&aﬁce@wyleaﬁ%thsrﬁof
wiekan Rsls 2- defolfﬁthY(h 2-ly dphvad racisdethid al. §-dihadroeprab] @ 2-tydfoxy-1-
hyiheyeehyletfierein R5 is G _3al kyl or C2 3al kyl

substitut ed by hydroxy 17. A conpound according to

rmaceuij cal |y acce ble s
o horsgroofhafelRHenie: thogu T eiRupetholbleyt tereot
WWBXV2WSTOXA16WMW(B according to claim17, or a
pharmaceutical Iy acceptable salt thereof, wherein RS
200 S 25 RYASRRY St Bdhula @) %mﬁgfg%g)fn ériyr@lﬁ B%i?)%%)r%? I}](?ffé’; ﬂq al
Xy-1- hyaroxy y y
phf@lacﬁ%ggfé%apﬁeﬁc?ﬁgég%trh e(r)]% to claim18, or a
pharmaceutically acceptable salt thereof, wherein R5
2li s 2A hlyaimeccyticht enptployitiet doplprisiR@a commongpauordingfio dngyrome biclaims
112D, 3% pH8Ha BRI a8RY BB SalQherEotARPh Bifarrhade@icAfly ac@éptzﬁ)le carrier.
phar maceutical |y acceptable salt thereof. 21.
phar maceut i cal conposition conprising a conig)
225ccot a}eﬂa@d i® tlgﬁgpa‘ra}eét e disease ﬁléconiltlf)lbmzﬁncho Rl 19 plays arole
copipasinge gept dfodninstaime épa subjeet i atad thdnenf e éffcgek @nount of a
copipaddyRcEdih€dlahy oRCTRInAdI © 20 AdrfalpBiirmacedBeal ik abRpEOIE sdlQthereof.
the treatnment of a disease or condition in which

a role rising.a ste
Y Al fa gttt Sin S BRes FemnisBa SoRBeBistmiziering 0 a subect in
negd theieol apefiagiyg amowtt ofa compound according to any one of claims 1 to 20, or a
pharmaceutically acceptable salt thereof.
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conmpound according to any one of clainms 1 to 20, or a

phar maceutically acceptable salt thereof. 23. A
woredoRogi2ddr the regul ati on of satiety conpri siPQr/aB2G08/050011

of administering to a subject in need thereof an

effective anount of a conpound according to any one of
24¢| ai4rinethod pr i tregimegt of phesitrarerItsIng &lstep ohedrapisiaigeo g gpyect in
netheeeafan eff33iviEn2G0 8f DELROBN LTI EBE BOBY 05O klimP o 24, or a
Bt fiIgractdpablBatReet of obesity conprising a step

of admnistering to a subject in need thereof an

ef fective anount of a conpound accordi ng to any. one of
25¢| aj fygncthod fpr Sl treghmegt of, &wﬁﬁw&ww&w PP S Bptsipmg teysupiect in
netdhibeoffan e@BetivAameti otia faorpotiiviactardiag tremyy ood ofdilabet @20, or a
pHaRRIREHSAIRGic@epSbRRaOThc@6M Ni stering to a subject in

need thereof an effective annunt of a conpound

cco any one of cI to 20, or_a. .

pharfgrﬁe@gﬂ € t{?a%efeog% iR pdiopAEYatPme 36 impeird efsee
tolergneae; hepetlipadgmine hypeofiglyestidéyohi ypeyiradiseradengisyord HbHelew)s or
hypéfeakibeebnipridia @ s Step boddatidfnethg thy patfchi ipinel@Ithdeof an effective amount
offaxeeﬁp&ﬁla gécxfﬂg IEY She oPYIRBLGNOLESE gg@nﬁmeamah%ca@&ue salt

mhevels or hypert ensi on conpr|5|ng
6‘38‘?15 nistering to a patient in need thereof an
effective anount of a conpound according to any one
270f cA abmpould d@odbg t@finyaonp hidlaime e i 20; at 4 yhaacweicald @ceptable
saﬁ%ﬁel;eoftf(;}%%eeé%fam&lYoanléltconpound according to any one of
cl ai ns to 20, or a pharmaceutically acceptable salt
thereof for use as a nedicanent. 28. A conpound
289ccof 891}3@11{1%3(‘59"(91% fpanyfong phglapmas 1 tq Y o@ phprmgceutically acceptable
sap Hereof d@wbd walhd parabcmpt elbingedicgmbrt farhigr teofment @rpraysgionmf a
dideh® oBsHalRE budEined inanyTBiH FRARAI22fOP6.t he treat ment or
prevention of a disease or condition as defined in
any one of clai ms 22 to 26, 29. A conpound accordl ng
2o ;90159?@11%?00@ edany g oogiE 1 4 gharReEReEsg chepmble
saly goespt, ddyluee ingled treatnvar egicverfton ofig dis¢ae ervendivieeds Wefited gy any one
ofRla@NeEITMth 0 of a di sease or condition as defined in any
one of clains 22 to 26. 30. A process for the

roducti on .of ef n

3| ai MpipeeRg forhe pgf@%&gaf?%qw ChioRuit Uyl S [ ora

phméae@étrsallwémfab isplythergelp Famyis g cepbogIh gorafoundefrpingla (XIV):
(XIV): j(Dr RRNN ~ OO~/ Rs XX R2 (XIV) with

an amne of formula RSNH2, whepei " FR3, R4, R5, X
and Y are as defined in 0%;@-34
o R’

OH R?

(XIV)

with an amine of formula R’NH,, wherein R%, R?, R*, R®, X and Y are as defined in

claim 1.
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