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ot her heal tuRaeirpl otedtyi ©NSs resladts aadt, hiedabdlis syngiome ks fogat rbaledder di sease,
nuscul ar anghhdar espiratory probl ens, back pain and even certai n cancers.

Phar macol ogi cal glg%ﬁet}?c%er&&l bé/Qﬁ ;ICE ;]%Ee t?sfmh ssllef;aéfven@ 9%3“ mai nly

concer ned o al a ener gy
it ake nd BuharEy L e %?“f&ftti?a%%e S Py Py ﬁlé%“rﬁ?)ﬁe ' nik
betlleen adl"ﬁﬁé?lfcymﬁf?ﬁcet tstivirugls gre cpnsidered PResq Wiy iy S Liereafrs hadandt i on of
ener gy honelopst asesgblisid agticanemseiusdics eldreingvyedenge 1 haygewtan adgaticdser ot oner gi c,
20dopam nergideal vasrfenemgiime thahaliicraseg baly ventdo epanalpanoieslt odgidomdal and

hi st am ner ng@y RekRWeSed Mtl?a@l%c&éaé%ﬁ nﬁl@foﬁaib)étegl%yﬁeﬁaﬁi%lh@ﬁt aatdvays (e. g.

neur opept i g:Ee an&%eﬂﬁéaﬁtﬂ&%ﬁféa’u u("fH % sﬁglze %Hi)lgdd%%segsg %Jsg.Lirqudqt rol of

Egy i nt ﬁlgeng{li am c centres are al so e to sense
pe pher al "HEFHENBEORY 57V 8 ¢ eﬁﬂ?ﬁ?{né‘?’i%mce of body wei ght and degree
of adiposity, stermeeslopigdpirprchisd Pefrimen Anbrsintave Psspainericv@e pept i des.
25Dr ugs ai met ratcinhiet pat hoplays tid plppceds soei atwd inwke mdicpgodifure. dgpendent Type
| di abet es sands OOl ditablishde pe naieriwety ppdsity il 8 @t-ascilaneinn@ny ipat ent i al
side eff eCtr§guﬁlﬂgn &Qné?é%lho%g&ﬁkﬁ@t ﬁllréét AHHIBSS e tiddGecdy eét@laﬂ@%n@rg@nd

hy E?Lg: zfgﬁ gia?mrller 9 a(h}%rg 1cp Eh%HS)er !: %?foggnnﬂjﬂli edl’e 1(§1d a cLl? &5 ”Feg%w Eﬁhvs)ag/g & nI gcgﬁgd
IP‘ﬁ“éP Ela?ys“e&roﬁeé’ﬂ‘il‘? Prfi‘[l} FredgerPRSPY (f/"é‘Fl “ﬁﬁﬁ?cg‘i“ﬁ ateipPlicgEht

| nsul i n,
particu | ar I“gfthé Aragalzontiehe! cragy Bekdet parndibice Hypadwlagic dntree aig elsagiePs e
effects.  sense p@iphardl hormpnes eblabbih itte ngynarwere! Hody waglt pel dgrepdfadipssitpeopl e at

hi gh ri sk gfiche®menaryd Bpintainy f4tiseaseivedplides characterized by a cluster of
risk factors 'n@uﬂéghlﬂﬁd a%tgaabp Qagglaxsoél%@@mnyanﬁ@gen&ehtsg@a difbefche
abdom nal r.egl o%“z%n&%e%é%&g; e %%“Ha% 'C,gpot Gl Shy GRLL desi,aRd | ow HDL

chol est erol 8I m crovascul ar
di sease is aé%?f éé‘ ‘BT P&aaﬁl ]?5S,pe §?§E‘i‘aa’f‘% gb\i"?ﬁor%‘torfgaa ¥4 or poorly
cont r ol | ed Trefresbis pitendgwend ehigdividual patientpeqdausing dict.cerigiicnlippgyaeriel f or novel
ant i obesi t ygasdindinsulidi béts: & aageintiag ngpd fdringwg! arifligheonasnts, paticdarky ones |

t oBer at ed whdi haf RWeaE V@siael Wil feedradvetsPRILA. (previously referred to as
GPR116) is a GD@E’mlaﬁ? %etat)(')IQerﬁi?on% 1%1516 k?pl%@ﬂéoﬁl@é% Wik gihtofyn%l oses both
the human a 6 di sc os S ter 40mmouse
receptor (acc %‘E and ANN95196
(nmouse) ). (e"cesswerﬁalt Tfﬁ‘ﬁﬁ%‘e ahepplgesiq). ?Séé}g a4 hfgﬁé“ Feag 0% pg |

i ntesti ne, HY}dalegere. amhpgb@l@()@ pressufe. Myprardiskisehe i a@@\mﬁrqyﬁﬁcvlar diseast e hunan
GPR119 r eceptoblishad inodidgg adstcatquiotidnhirated ot pobily onadled nk@bdie tynfiomet he

treat ment of obasity a@&@mﬁih@-ﬂﬁfﬂfbﬁnovel antiobeditytafd zﬂﬁ&ia&ﬂ@llgeﬂﬁtp%ﬂﬁulz&@p' i cations
W02005/ 06143, Y92 006 (/0208 nand &ogg@ggétgmwz d| scl ose heterocyclic

derivatives as recepto n | appl i cations
W02006/ 067531 %%’éf?ﬁﬁ%‘@@d?fﬁ%g bgﬁsédﬁé??é 6@‘? 6%?53@%%5

W02007/ 00338400 3pSD1 i iosn bah dhepmingpd 14 issperuls 1485 Doebriitdosrebe pt or
agdhi sts. Bl iprepigeateeisivy applicenAANP O Gruman) oty NT 4 P 5 rasf andtARNPOI9hi ch ar e
useful for (nbeep.r eat ment of di abetes and as peripheral regul ators of
satiety, e.g. farnbhss, GPrRAbIERbre@td BRThAYcad BElalMBEaRO]b6n SMNRGHETE.

SUMVARY OF Hdg 'hw\é%s %1%91@%%9 hmﬁiaﬁ P I%JEH[]OPIH&ILE)&:S 1ts {J(&téntml utili

phar ITB.CEUtI caI O\i/ acg et%‘ taI L5 e ereof are agoni sts of RI 19" and are
useful for TR&IESM6H |Séy5'rrl {i&Fapeutic treatment of diabetes and
obesity. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
is directed to a conpound of formula (I) or a pharmaceutically acceptable
salt thereof: 20
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(1) wherein Qis CHor N one of W X and Y is N or CH and
the others are CH where the H may be replaced by 25R5 when present; Rl is
- S02Me orwoCQWHRE343R2, | e and R4 are independently sel eeCat:E20@mM5M82dr ogen
and nethyl; nis O, 1 or 2; R5 is independently Cl 4 alkyl, Cl1_4 al koxy,
fluoro, chloro, Cl143 fluoroal kyl or benzyl; 30 R6 is hydrogen,
3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or 4-piperidinyl, wherein the
azetidinyl, pyr i@dh@bmy ba@nshpRipes Wi Ingh/ 061480 SV ovBYe/Me@phi onal |y

substi t ut eC{V @/09?’82 %}g—h&groc%’det%&%s% d§£ylil119 Qg ﬂ)r%’gdﬂws ﬁl‘tbbl%hbrtapt ed by

tgl( g?%é ngnd/atggt apiliCatohs \R/b‘ioc{%y J;S%)nyﬁE(?HB&%& wBopioky 'wﬁzé@%ds%t ed by a 4-

e oA Y O3 K S NG R R e SRVt o,
is &H | n anot hdhe @rsenf iNentiordlaiespyy briptapl GPRIM whigh gpneschiyodi ireatttenbf  t he

i nventi on, oRHiaheges aiigOR Mriphéral regntoeit satiRy, d.6 for CONRGent Rlobesty prdhastabd y

- CONHRG6. syndrome. One or both of R2 and R3 are preferably nethyl,
for exanple R2 is methyl and R3 is 5hydrogen. hi one enbodi nent of
t he inventi 4 in another R4 is nmethyl. R4 is preferably
hydrogen ﬁﬁp &§¥hﬁg{§§£3 ?ﬂg stereocenter produced preferably has the
(R'Oconfi gur at i 6AMPHNGSO fymplaflinly 1. 10When n is 1, R5 is preferably neta
or para, nore preferably para, to the point of attachment to the

pi peri di nyl nitrogen. R5 is preferabhyﬁg%PB al kyl, fluoro, chloro or
C1_3 fluoroal kyl, nore preferably C2_3 bro or O _3 fluoroal kyl,
especially chloro, ethyl or :S0 rqpyl espeC|aIIy chloro. Wand X are
preferably CH, for exanple be CH Y is preferably N 15 R6
is preferably hydrogen or kyI stibsti t ut ed by -N(R7)2 or one or two

hydr oxy groups, for exanple hydzogen or C2_3 alkyl substituted by one or
two hydroxy groups. R6 is nore prefer y C2_3 al kyl substituted by one or

two hydroxy u oxyet h X -net eth
2.3 ! hydr KRB R AT A U SRS
subs t|tutedmﬁ’ﬁmmﬁ@*@“ﬁﬁﬁﬁé@@dwﬁPf@dﬁ@nm@dﬁﬁéyn|ng heterocycllc 20ri ng,
suitable 4- to 6-nenbered nitrogen-containing heterocyclic rings include

pyrrol i di nybETancE@mpesCRIPIYIN OIRTHE $NpEefioNabl y hydr ogen. A group of
conmpou nds whi ch T es@ﬁ iR Ao QBT 6 2 LR B &S Bula @E'msa Marntr@Rgof W X and

Y IS N or %Opers are CH where the H may be replaced by R5 when
gﬁe or -CONHR6; R2, R3 and R4 are independently sel ected
hydrogen and nethyl nis 0, 1 or 2

I;(VYO

@
wherein Q is CH or N;
one of W, X and Y is N or CH and the others are CH where the H may be replaced by
25 R’ when present;
R'is -SO;Me or -CONHR®;
R* R’ and R* are independently selected from hydrogen and methyl;
nis 0, 1or2;
R’ is independently Cy_, alkyl, C,_, alkoxy, fluoro, chloro, Cy_; fluoroalkyl or benzyl;
30 R®is hydrogen, 3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or 4-piperidinyl, wherein the
azetidinyl, pyrrolidinyl and piperidinyl rings may be optionally substituted with OH, CH,OH or
CHs; Cy_s alkyl, C, 4 alkyl substituted by -N(R”), and/or one or two hydroxy groups, or C,_ alkyl
substituted by a 4- to 6-membered nitrogen-containing heterocyclic ring; and
R’ is independently hydrogen or methyl.
35 In one embodiment of the invention, Q is CH. In another Q is N.
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30R5 is Cl1_4 alkyl, C1_4 al koxy, fluoro, chloro, C1_3 fluoroal kyl or

benzyl; and R6 i s hydrogen, 3-azetidinyl, 3-pyrrolidinyl, C1_3

al kyl, orwQ2oB/m#iegl substituted by am no or one or twoPhydIBRIME/FoAPS; and
pharmaceutically acceptable salts thereof. A further group
of conpounds which may be nentioned are those where: 35Qis CH, one
of W X and Yis Nor CH and the others are CH where the H nay be repl aced
by RS when present preldbbly e SO2Me or - CONHRG; when Rl is

- S_OZNE’ R2 and BSOI]@ ﬁb&h&’rﬁ&?&%&ymﬁ%ﬂ‘ﬁ% SB'ZM!: SIn a%‘ﬂ% is E@Nﬁﬂd R3 are
40i ndependent | y sel egta%gngb&@R ydrogen and rret y . R4 i's hydrogen or

methyl; nis O, R1E8F |nde? ndent | | kyl, Cl_4 al koxy,
fluoro, chloro S’PeeﬁbO@ of Rt Sapr prelerghignethyl. o GX@@W% itpepdguhl s

3-adeti di nyiydro@npyrrol i di nyl, 4-piperidinyl, C1L 3 alkyl, or C2 alkyl
substituted by &ninaembwithar ofoiREm@ntidnid 1sh1ydbgnnyn<gm@ntp1$ex Rois nbyrylaR%is or

5- menber ed pRifdEGIBAroE N VALK NGmBBYIShOGY €chrier bfod@bed preferably has the (&L T hi s
further grQup; glfah&]onpounds certain conpounds which may be nentioned are

5t hose where t}%%orlo en, 3-azetidinyl, 3-pyrrolidinyl, Cl 3 al kyl, or
C2_3 al kyl substnllstpr? anmino or one or two hydroxy group whi | e
thdVpreferred groypaistloR léaréﬁra!?]é(ﬁe&‘b?éarﬁ%éefﬁ%fﬁé?lémri‘/ t%@"eﬁ’?“f‘i"%ted above
separ at el y aftgghmerd ¢hthe/pipdridinylenitrqaeref er r ed conpounds of this invention include
those in which RéuercadrabbrC galeyl, iard, etddre oi O sfflnsmnalkyd, ridrd priferaslelCeciled, from t he

preferred, A®foer Pl SA@FSafkl, QhedRl L] Ayl o Aobl%bﬁdmgé Qsﬁé&ﬁall}@ﬁl&B each

variabl e. Ther ef\ﬂn%x&r éfe}agl‘ﬁ%@lt Fo? Babiy le ef@Jai)lyRIO”b' nations
of .preferred, art Specific
cotRounds of ¢ n& FADSRTHTWRRRChe E%*%%%%dyban*efé&? SRR P Udeq Tt he

Exanpl es awuﬁhéﬂrﬁﬁg@wv@agwr bt abiigd Ay pee qr [ ygoxy groups. RYis As used
her ei n, unlnessprsieable 6. oflkybsupstidecd Byahkyltvo halanrsg eearshon 2dhvdionsthwh2ch may be
151 i near omylbanchedylahyl Codihpadxyangy] bielyaaky-1 hyaopheasyeifylal Kyl groups

i nclude methyl, vafhitis ijaQ@VslubsuhﬁéaFAMOf&@ meréed hitroS@Con@Ritg B&Jr&cyalét yl.
e!:geor oal k%lné @%ﬂ% %l 6KXAmbgFegg e%%gﬁ%hlhgfle%iiocg&m(%ﬁ 1951u£ﬁ>gfr?ohd gloang at ons,

oun T be rei n’may cont one
asyrmetrl caéeé’lq’t“élt;s and may 20t hus give rise to d| ast ereoners and optl cal
i soners. The pr &BREGHPRENECER- i ncl udes all such possible diastereonmers as
wel | as their racempe! smnppudewhich may re ngmbgedmt ihebd whepur e resol ved
enantioners, al kQipsssible geonetric isoners, and pharmaceutically

acogpt abl e sal t gnd Jiw 80fnd YR cRORVIRI hOsHM e ClDwhiR 1RIOWY BVt phRA by
definitive ﬁswﬁg gl Sm stry at certain positions. The present invention

i ncl udes al [ eo ormula (1) and pharnmaceutically acceptable
salts 25t hereof: $($$(ge Crﬁ%ﬂl{nes of stereoisoners as well as isol ated

specific st ereoﬁsé*néll"dsR arcdndgpepderiin sdlqsisd frombydrperg ardiectbur se of t he
synt hetic procedin®$oused to prepare such conmpounds, or in using
ragem zation or ReRiOTRMkyZaL i HKoxprieedihies Cknowoatk9l drbese; ski | led in the art,

the products of RSH@IE)er egcaeé%bﬁd‘?@l @%%Qﬁin@fl XA @r Of , f Ehefhsmers. Wien the
conmpound of formul a ( grox Egoar rraceutl ca y acceptable salts thereof exist

SIIO SF O S Vit RS Yé‘g % h| c forms the present invention

30in the formo
i ncl udes any pod¥ Fréjageb“ phic forms. A type of a solvent

that forms the Sdpshet §0?130fﬁ@ftlpoﬁ%ﬂ‘st“ih€blﬁalf P‘ym?qtlﬁile@éﬁ’ tkase My as t he sol vent
i s3phar macol ogi €&k Cl; accept abl e. For exanple, water, ethanol, propanol,
acetone or the bhka W aunbe ySedCH Themhé ahdn éfr@bﬁrwmewu{' Gal He)fe;%&ﬂ:@t abl e
salts" ref qgs%hgrppr%@llt,t S prepared from

R'is -SO,Me or -CONHR6;

when R' is -SO,Me, R* and R® are hydrogen, and when R' is -CONHR®, R* and R are

40 independently selected from hydrogen and methyl;

R* is hydrogen or methyl;

nis 0,1 or 2;

R’is independently C, 4 alkyl, C; 4 alkoxy, fluoro, chloro or C, 5 fluoroalkyl; and



35pharmaceutical ly acceptabl e non-toxic bases or acids. Salts derived from
bases include those derived from bases such as, for exanple, potassium and
sodi um sawOD=0swvm434Be | i ke. Salts derived from phar maceurctaiBzgosasespt abl e
non-toxi ¢ acids, include those derived frominorganic and organi c acids
such as, for exanple, hydrochloric, nethanesul fonic, sulfuric,

p-tol uenesul fonic acid and the |ike. 40Si nce the conpounds of formula (I)

are intended foR® RIAMORESHbGRIy, 0$SrélIgYL ApDeRish e alky, provided in

substant i alshl}étlﬂa[’éﬁg grﬁﬁmndfopgne%%m &o J) @%L b)ﬁp%opy%mbeg&f&tm%gﬁ tably at
| east 75% pure egelgemghcr% at |east 9 /ngure % are on a welght for weight

basi s) . contahi nds of fornula 1) can be prepared. as descri bed
bel ow, wherein M this ﬂ?thelﬂ@oupﬁﬁcmﬁ?)und@cewn cgmgppgdsyvhichamay e pgpiipnearg hove, PG

r epﬁesent S t@S@W@f@%tls hglrageo Gpzetip@yly EpireddintlsCia adblspl(ac dbb sedsdpiodipy e. g, F,
C, Br, MeS0iho camg oAlevd lydiGky @alpkyl . Uni chiral buil di ng bl ocks for conpounds
of fornula (1), wiene pRirkS cdps GaRnReHRAN Yn S SRANAG S

conpounds  (tSGH8Brible, IEered%ﬁl PRk8s oth j mﬁ‘eﬁlmﬁ' in®Rt Hoseh wHRAROUAG, (dch) Where
PG i s Boc ha

Sanoni 1 cat et aRg" ﬁ‘ﬂaﬁ% STt DR Ty Lo SR AT BT S5 7Ry o d ¢ he
rad8ni c conpsaidanild dhsrirs. is I‘q"j’mo@‘?l“?t%deq’t@éﬂff@fi‘? Ylrompingijpas %flpk%‘ﬁ’@ijc acid
(11) under nug prefbiral apdpratiiquiadnBstedi@hs.as a hydrogenation in the presence of
a chiral catal yspecifigicehgitindsone inesioowhitiomagHeanchlidnkd art tokeiigiudedianiiel oner i ¢

excess. 10AR.BM&NRb phafthacduisMiytaabigoicalahysdr. i s [ Rh(nor bor nadi ene) 21BF4 and

(S) 1pLE)SR?) Zn(();:“ é&lfeg%eerﬁm ulnless st edoth 1S6%‘—§§(§ eansc chaing which ma ounds of
Pormula (| b bl § St ?@Eﬁé@?@@w@%&/gﬁ 1 aci ds of
for nmul a (I IPF()PY\JH%‘?PYEP‘aWd%deé@ﬁ&“ ons, for exanple enploying borane in a
sui tabl e sol ventTlsuetkydismeRmrlkyl 5Sah ewtetitated by one or more Corrpoomes.gdfHifor nul a (1)
can be prepated.as outlined in Scheme 2. Conpounds of forrmula (VII) can be

synthesi zed by (8asdun@teQfib@ RRENRY Staih @&Wh@re(‘a tcte@lls dlagepol of

2 05@ rmul a (tl\lﬂs ﬁlvg Hg:qg dlaJté%éorr%%%aag@épglﬁaa Mo}ngrlsl nﬂ% &E g'védtlglpt%clu 4 Q? &gﬁl ent renoval
h

of the protectin th skill in
The art et RisARIsROG B WEp RO BPwrd: ?@&alhalafaalr%% Lo hal i de.
yi el ds conpatfigseropll pespiflg eepnpeiric somereig plprmacewisay acceptable saftpheiepindie of

formul a (1 )abwkadereui@d s sBhnarithoRrh depfgnitivEeRivecheaintrindt S@ta@@0pn@paT®¢r$¢®m
conpounds aGiiveht@n Mdludes(aWlsereoil®ymeiLd CdrinGla (WhidiphirhaceaanoRedpabe salts

4- et hanes yhdQnYitRhE Nk kL e ierdisb St QPMNIGO ROk d GRE (i i QEoiBHAR R %1s&'5| ng a

t abl
fS:jJ): | gweg EQchYlﬁlg& a]%g&? th@%ou-ll-%é of th@‘g ngqgttl ﬁ%du? ugera(iio rg{qap 0sgrlh c% le 1§

di car boxyl a‘P‘8§ rap ANy QWG?@ ?C%”frg IbtlQ Oé mdl? E%‘ai‘iﬁseénd. tions
wel | known SE@ PEGsesiess Gant s agikti of Yeredremgift . Subsequent react ion wWith an
appropri at e 6- méYioe thedomheuest o dronta(l) end phainagretidally diapeblayils tlefeokixde and

1, 80di azabiige kdhor 41\AkufPOEmbrprid Gorak, (HGREent Wivalidsincompenndsitef formula (1)
( SC heme 2). -solvates and p Mlﬁnsot'% t&&ro%' Is@ve(ltl that ‘M?l%g e Ql\l’aﬁa 1“1@-9:9&5 arl yS SOzMe

can also b roduced din exa onpound of
formul a (VlefllrrflJ o l{Onr‘g as%so g ISP‘E IPaCOIIQ%wa agﬁ'@oﬁl% é)rnexzillrrrll Ter et}w uorine is
conmer ci al Ip{/‘)pé‘QPalafea%’FBrthf‘éﬂlﬁﬁ?% “ﬁ%}t exchange using butyI I ithiumin a

sui t abl e sol ventlh&y@h %@m@Pt@HﬁéaccqpﬁﬁbleﬁétSp?e@@géﬁé?étS rPECcddivE] at i ng agent such
as 3¥MEDA, ipharmeguiicakidjcceptable avn-togineseadracids. fSaltsl dowied filow badeeinglddt thason  of

di met hyl di siiifet domahdeOsudisast Ee@MPIE OHRMNGH 4 sdillnf dad€and Fehike B10Neried dat i on
of the sul fg4 gﬁnhg&agéﬂgcaﬁy!}cfc&@aﬁ)le R 'tcﬂg aédéh@ﬂge?thgsegéﬂv@& ﬁbrﬂ&o&%@&nds uch as

m CPBA, aff (r) anic cu?s (9138 ore amy le E1 1o 1(|: Qethanceglﬁp)mc sul%unc oi)llen sul% 100( X) are
then forne gb di sp acenent he 7' 8avi ng group in coirpoun formul a

(1X) with amdandtheh e.
4% Since the compounds of formula (I) are intended for pharmaceutical use they are

€roc

preferably provided in substantially pure form, for example at least 60% pure, more suitably at
least 75% pure, especially at least 98% pure (% are on a weight for weight basis).



t he al koxi de of a conpound of forrmula (VI) under standard conditions.
Renoval of the protecting group using conditions well known to those with
skill in wbeosva4348ol | owed by reaction with an appropri aCe/dB2nevnises2ed

het eroaromati c halide, under suitable conditions, such as standard

di spl acenent conditions in DMSO in the presence of

1, 8-di azabi cycl o[ 5. 4. 0lundec- 7- 15ene, yields conpounds of formula (1) as
descri bed aboveThSehpbEnd3o2Q6RNMOVALS prbardfsMlcAbel bilowhalerini, RSRY, CONHRE
can al so bguproguged.asy QUILAREH abde FENEHE eﬁltsaB%QQJng ?f cﬁ%ﬁ&%@gs of

formula (VI [ sul 0 I ons, W t.h conrpoun formula (XI)
yields co d)lsﬁfé%faﬁe ?ro?pe%‘rgla 1% P‘%é %Ak r&fpzl g( 1of suitabl e conditions is

M t sunobu condl {Unishigal blding b@cgﬁ?rt‘:&ll‘}l’%‘n‘?dﬂf {remyla Qh(‘ﬂl?erﬁg ippfe: cage fratiieen oC
andSr oom t ermperdtrem Enovhgphpsweds (bshemh b. B dianiplsnthe fthyl citgloéenpippindsBhi ne and
di i sopr opy lvazed®GoaBidky beb previdbiRespual (UsfPathie, 8 613 Sapaicglooap] usi ng
condi ti ons R&bienkida WAL GtahddRISBndMidnk) wBIK{ibili tHeRackhiR cahdound lfbr@MRAIBY reaction

with an apRAARTLALR,Gr AENRERG: b%&?g&t {Eaal 18 o URIELacaitoh AD! €

condi tions,,K yi . Sul table
condi ti ons GLSTERAG AT LAY 5y Sl ora Ll o B RRCPRE B ESence of
1, 89di azabi PB4 By aaﬁaétélygrwéﬁlé(mf BBk aa‘F <St>1%é<Ré121@lrferéster (XI11)
under st an@awwhmhin@feysqesylbﬁlmﬂtm @ﬁ@lphﬁmml@xehml €orho@is iohfogoNeOH @and H20,

yi el ds t he teamnbobyihdddy acvd®n (Xhdarbokylts ubigad temnila d deledoindhrd ohdiEbispn, under

standard cqadkid@&uplWRiglbodRONA sti@bit e R Teiki || in the art, yields
conpounds of formul a ) where Rl is -CCNHRB as descri bed above WO
& 004343 PCT/ GB2009/ 050825 Sche 1 Xl VI Al so, conpounds of
o] la (1), where Qis CH_ R is - and R2 and R3 are Mg 5can be
produced as outlined i ¥erme 5. Reacti ' “conpounds ofoanuIa (XV)
with 4- bronop- 3,Ho<gh | phenal,. i RO e_wth 5C, vyields
conmpounds of for aytXVl). Subsequegt feaction with n-butyllithiumin THF
at -78C, followed by quenching with yi el ds conmpoundgyof forrmula (X V).
Reacti on of conpoundg of formula (XVI1) with an appropriate 6-nenbered

het eroaronmati ¢ halide, under suitable conditions, yields conpounds of
10f ornul a ( XVI | Cpmpdnxanpli@suiefl) &iuibt plpeedes ndiidel anSharie?. Sbiapaadstht

di spl acerrerfl)rrrﬁf&r@dlﬂ daRBSsynMesIVBE) leftibNEr aPh&SENEEMOE (V) with an alcohol of

1, % di azablfg ¥% aq ﬁ 4d69]f(%réga le7l\/l§t%obu on %@?Ls@q&: Lf 6ang)fﬁ1%%g>ltec{n%ns usi ng,
for exanpl e, 1@ X néacet one). ]

2,8,0-trii SoBhYDe LEligisgre ?‘Y‘h&?%?sﬁ b‘h&%f‘r °§013W’§] tndecane. A
subsequenta@WﬂH@wﬁﬂﬁﬂm?ﬁﬁHﬁ??%ﬁn“ﬁﬁﬂé$5@%ﬁﬁ@@¥8n @ﬁ@W?@%ﬂ% wel | known to

those with skill in the art, yields conmpounds of fornula (I) where Q 15is
CH Rl is -CONHR5 and R2 and R3 are Mesasmédescri bed above. Schene 5
RA_~~OH
l Q
R -%m)
R
v \/\(O \/\(O
. ——Ij Ij
HO\/\(O
R4
25 VI

Compounds of formula (I) where Q is CH and R' is -SO,Me can also be prepared from
compounds of formula (VI), by reaction with the appropriate 4-methanesulfonylphenol under
Mitsunobu conditions (for example using a suitable solvent such as THF, at between 0°C and
30 room temperature, followed by the addition of triphenylphosphine and diisopropylazo-
dicarboxylate) followed by removal of the protecting group under conditions well known to
those with skill in the art. Subsequent reaction with an appropriate 6-membered heteroaromatic

-5-



WO 2010/ 004343PCT/ GB2009/ 050825 XVXVI 1 The conpounds of fornula (1)
may be prepared singly or as conpound libraries conprising at |east 2, for
exanpl e 5wool/@@A3 conpounds and nore preferably 10 t oPCOGB260%GN2SUNdS Of
formula (1). Conpound libraries nmay be prepared by a conbinatorial "split
and m x" approach or by nultiple parallel synthesis using either solution
or solid phase chem stry, using procedures known to those skilled in the

art. halfdlid MGethNSuIBHE HaSisstiRfbidybie] scanmastdseaf 100, Pukidcdnpbunds abi | e
functi onal ngom§(%@cﬁen@2 jnternediate corrpounds, e.g. hydr oxy, car boxy and

am no gr Oups m Ou{lﬁs O?EOerI?llFllgﬂ Wf]-errleegls %éie?st%(p]?l géll‘ SE%%PI‘O uce asr ermved at

any stage in the may be
present on Pfaedip ﬁ%em‘c’:6rFﬁb?i<ﬁHP16>fthefc8Plﬁ‘E}’lnéO%fP‘)m“l%VgBﬁﬁ’F@ﬁ%ﬁé’i‘% 31 Ycussi on of
t heSways i rhyguages and/ae isdlysritegphidmenctainhis eyagalid. Bypmoeppsetshaychiyge priet ect ed and

met hods f orbuglligann g stidlerelsenk fucings tpinok ga the grectded of athelegisg agentguchen i n, for
exanpl e, PrigiasA IIM@qu@é&u@@w lefhpbh@RTIbIGWNBNhSiddiion If ddhe Kl @RNRIe AMGHP. G M

Wits, ( 199]&)16 cWr!:sgé( din gtsﬁfl CH&D gent Ngécfi\(tlgrggfkhe salfldggltﬁe sglglbne %@éﬁ'ystﬂﬁiyﬁl

|nterned|ate suc syntheS|s
of conpoundS SPEFBARIT (1] P PR E oI B e LR o
scdfe of tHE Fhthentorerd by fisel a%ss@ﬁrﬁﬁf Be apgsntadn omrays eyl oMl ae (V1)
(X), (X1 )the alkekigy ofzaredmpoded! pff Bprigyka (Y Daiadler steyrdandcondéiivnse Bedeval afdtei ve t her eof .
The pr ocesseseccting groupansipg aaditbisawll @iowmaomoiends skifl if & aimlfﬂlo(vécbbyd%ﬁdni bed
above al so GORERSRARE 6inthbhed heasRemtabc Riidd, DRIt AU doBfltions, such as

I ndi cat ed ahQyey &1 £GP Eshs B D19H Fth Qe%ce%E?S Hﬁgafbfék é(?f gfﬁ&ei@ agoni sts,

for the tr ment an esity a etes. For such
usgsthe corfpod C%W”W§P Pgm%ﬁ)%@¥?“ % fhéfal 1y be adnlnlstered in the form
of a pharnaceutlcal conposition. The invention al so provides a conmpound of
formula (1), or a pharnmaceutically 25a8depedbl e salt thereof, for use as a
phar maceuti cal . The |nvent|on | so provides a pharr
conposition conpﬁl - compount ?ornula (1 \p
phar maceutical | y~ I pt abl #o Pr f erabl.y the conposition
is conprised of g'pharnmaceuticarly acceptable cafrifer and a non-toxic
t herapeutical ly effggtive amount of a conpound®® Fornuka (1), or a
pharmaceutical ly BOaﬁaeptable salt thereof. Mor gover, the invention

al so provides a pharjpaceutical conposition for the tre tment of disease by
nodul ating GPR119, resulting in the prophylactic or thgrapeutic treatnent
of obesity, e.g.pgby reqgulating satiety, or for the treatmegi.of diabetes,
conprising a phar eytically acceptable carrier and a ngp- \oﬂ

t herapeutically &f i ve anount of conpound, of formulaf(Iy, Yor a

phar maceutical ly acceptable salt thereof. THS C Mal conpositions
may optionally corrprVIiHse ot her therapeutic i q&@E’rﬂnts Mor adjuvants. The
conposi tions include conpositions suitable for gral, rectal, topical, and
parenteral (including subcutaneous, intranuscular, and intravenous)

adm ni stration, although the nost swtable route in any given case will
dep8nd on the péEPfelP%lmi%qffqﬁ@glﬁlmhf‘de%df QNI qarsabper progiced assmdingGadi t i ons
for which tSekeengcht Reaetianmgeaaghoends of fsrnjyéi (N vadbmsuiiige eomdid ons Phid cohpnndacéut i cal
conposi t i onernRYy XD §ickid BoheiodleR b frnpn AKEN ackximpldidTistitadlo sa@aiohos m and pr epar ed
by any of %m%m%gﬂakh%9§uﬂﬁ§Lm&%ﬁ&@mk&s&m%sﬁﬁﬁz@ﬂd@&ﬁbﬁﬁﬁﬁnmm

pr aCtI ce, tﬁk]‘&pe%m?%ng% the a%%\%ﬂ &t Ih):ﬂa/ é)?u[)spl?méa JH%usce(#}ohﬁgthXaﬂ%Q(?lg@t abl €

s ther e comi ne LN 1 nt

ad Pxture ef“ﬁv ﬂ%?ﬁﬁ%‘&%%ro'épafls”&ga‘io?‘fté‘?m X]Eﬂ'o&fl ﬁo hesg WD RS Rt RoHal

phar maceut ifelved Bristtint Rt agerhRTi g hege mbpisd h%‘%FP?fPfé%“C felide tuages seablE de vari ety
of forns depsalidinngictis cdnipeurfde phfiowful Xdhbap@atiaople degitatdocohdtionadrviandast r at i on,
e.g. oral displacement conditions in DMSO in the presence of 1,8-diazabicyclo[5.4.0]undec-7-ene.

Hydrolysis of the alkyl ester (XIII) under standard hydrolysis conditions, for example LiOH in

30 MeOH and H,0, yields the carboxylic acids (XIV). A subsequent amide bond formation, under
standard conditions, well known to those with skill in the art, yields compounds of formula (I)
where R' is -CONHR® as described above.



150r parenteral (including intravenous). Thus, the pharnmaceutica
conpositions can be presented as discrete units suitable for oral

adm ni st re0i2ory/®uR as capsul es, cachets or tabl ets eacRCT@mR200MIS0825a
predet ermi ned anmount of the active ingredient. Further, the conpositions
can be presented as a powder, as granules, as a solution, as a suspension

in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water

20enul sion, or as a water-in-oil |iquigcemel4si on. In addition to the conmon
dosage forns set out above, the co ound of formula (I),

phar maceuti cal k et abl e sa reof, may,al so be ad |stered by
controll ed rebea e ansmmyﬂfif;blunﬁgbdeV|c S ositions may be
prepar ed byAn .the methods of pharmacyy-9 ﬂeralR such net hods

i ncl ude a step‘bf brlnglng into association toe rAactiXe ingredient with the
carrier that constitutes onevor nmore 25 necessary ipgredients. |In general,
the conpositions are prepared by uniformy and intingptely adm xing the
active ingredient with liquid carriers or finely divjded sollqlcarriers or
bot h. The product can then be 00 ﬁﬁlently shaped into the desrygs
presentati on. ds of fornula (1), o Yn*aceutlcally
acceptable saltg thergg%kmdgé;also be includ a i cal
conpositions in C nat i th ongor nore ot el therlgpeutically 30active
conpounds. HO pharﬁaceutlcal carri ea” ed cah be, for exanple, a
solid, liquid, as. Exanples of solid carrper® include |actose, terra

al ba, sucrose, talc, Yelatin, agar, pectin, acacia, X‘|‘1‘agne5|umstearate, and
stearic acid. Exanpl s of liquid carriers are sugar syrup, peanut oil,
olive oil, and water| Exanples of gaseous carriers include carbon dioxide
and nitrogen. 35In p eparlngNﬂﬁf conpositions for oral dosage form any
conveni ent pharnmaceuti cal y be enpl oyed. For exanple, water,
glycols, oils, alcqyols, fl vorlng agents, preservatives, coloring agents,
and the |ike S formoral liquid preparations such as

suspensi ons, ;EKEFES antl solutions; while carriers such as starches,

sugars, mcrocrygtalline cellulose, diluents, granulating agents,

| ubricants, binders, disintegrating agents, and the |ike 40nay be used to
formoral solid preparations such as powders, capsules and tabl ets. Because
of their ease of, adm ni stration, table dp t hes preferred
ora% dosage unlﬁhoﬁﬁm?mgdw) rn%m ﬁ‘ﬁwmkéséﬂ carrlerslg?%dgng E@ d.

Opt onaIny”?%H?%W?zﬁﬁ?l%ﬁdﬁﬁﬁF?d b a@?ﬁﬁﬂ&?ﬂ”ﬁﬁﬁ@@ﬂgmﬁ? Ndﬁaﬁueous

t echni ques .bromo-3,5-dimathylgksneltin gufakapd Wil COnat 88 Gnpeids ampprnds oftfpringlaj nvent i on
may be pr epdVodSubyeqaanpacgsswitng-butylhitiuci imGHE ap 73 Onfalldwed Wy guending voth nor e
accessory imglyaddseBhsoufids oRHMANNIS). REQIPT @esasbubabl RtsulBwibeinaepar ed by
conpr essi ngl rb jafd 6511‘1@n§bggh ﬁet@@eﬁ&hzﬂl@ haﬂ:dlé' el‘ln@e(l: Ethﬁe bd?lgllﬁglgl ﬁéﬂls doﬁ'l @untlsr &e- f1ow ng

for H] such P‘BP?Q@ Haqirxa I‘ g{] OL% sulgable c d}ditl%nsaare f;(anglaré 81 n;{lacer'%qt ¢ ngm r(ljser |'ubricant,

inér't dil udf Spet 2 Lot ets may be
made by nol %IHI“FF RAeSEhyF Pfa]lﬁ %‘WBIEW%% Olyndge-% e @%PhY%%COﬁB‘%Hé?@Hm% ound
nmoi st ened WFmaﬁaﬁxﬁm%?bw@mquwdhdﬁ#ﬂ@ﬁmﬂhEa@hNﬂaﬁﬁ%vﬂ@ﬂ@ﬂéﬁdﬂb&Qééﬁta|ns
from about t@ra@anephb@haizguib(353¢ wilechiveA adkéquent hmige Behid émmatndineactandachet or
capsul e pr ebgfit@hl, Wel @itkditdihBE widh QNI e, Giel@SEBhpbehdababinuhdn ofhetdhe active

I ngsedi ent ;s Iy ‘?9‘@6&'}1%? 2 H2Qf a?etMQEE deélhﬁé?i%&ef or the oral admnistration

to humans may contain 10from abo 5ng to about 5g of active agent,
conpounded with an appropriate and convenlent anount of carrier materi al
which may vary fromabout 5 to about 95MS®féent of the total conposition.
Unit dosage forns will generally contain between fromabout | ng to about 2g
of the active ingredient, typically 25ng, 50ng, 100ngy, 200ngy, 300ny, 400ny,
500ny, 600ny, 800ng, or 1000ngy. 15Pharmaceutical conpositions of the
present invention suitable for parenteral adm nistration may be prepared as
sol utions or suspensions of the active conpounds in water. A suitable
surfactant can be included such as, for exanple, hydroxypropylcellul ose.

Di spersions can al so be prepared in glycerol, liquid polyethyl ene glycols,
and m xtures thereof in oils. Further, a preservative can be included to
prevent the detrinmental growh of m croorgani sns. 20Phar maceuti ca
conpositions of the present invention suitable for injectable use include
steril e agueous sol utions or d|spers|09s Furthernore, the conpositions can
be in the formof sterile powders for the extenporaneous preparation of
such sterile injectable solutions or dispersions. In all cases, the final
injectable formnust be sterile and nust be effectively fluid for easy
syringability. The pharnaceutical conpositions nust be stable under the
condltlons of 25nanufacture and storage thus preferably should be




included to render the formulation isotonic with the bl ood of the intended
reci pi ent. Conpositions containing a conpound of forrmula (1), or

phar mmcewpcaldopsmdcept abl e salts thereof, nmay al so be pcemB2ea/asm82powder
or liquid concentrate form GCenerally, dosage |levels on the order of
0.01ng/ kg to about 150ng/ kg of body wei ght 5per day are useful in the
treatnent of the above-indicated conditions, or alternatively about 0.5ny
to about 7g per pati ent per day. For exa obesity may be effesidvely
treated by the adm Beat i on of from abgut é’ 0l to elcghpound
per kil ogr amget i ght—per orTaltermarively ut "0.Bng to about
3.5g per patd'ent per day. It @ derst%od howevef ﬁthe speC|f|c dose
| evel for any particular patient!will 10 depend upol a'variggty of factors
i ncludi ng the agexvbody wei ght, gemeral health, sex, diet, time of

adm nistration, route of admnistration, rate of excreti on, drug
conbi nation and the severity of the particul ar di sease undergoi ng therapy.
The conpounds of formula (1) may be used in the treatnent bf diseases or
conditions in which GPRL19 plays aNJW%‘% 15Thus the invention aINs Kovi des

a nethod for the treatnment of adi hor condltlon |n whi ¢ bl ays
1 sterlngtoas bj nedthereof an
formula (1), arrra eutically

a role conprising a ,Step of ad
ef fective amount of"

acceptabl e salt thejeefy Disetises or conditi on§'° i ch GPRL19 pl ays a

rol e include obesity d diabetes. In the contexto of the present
application the treatnent of obesity is intended to enconpass the

20treat nent of di seases or conditions such as obesity and other eating

di sorder s associTat @thpmnihofegwoebsl) ey bo@ebaied tiakle oeasgomiaynd ldgaret | on of
appetite ardmpaehy aweisgh tfor cReMpt RBADGE cfipoiRis Gt mére prdetabiono @n@opr event i on of
rebgund an@oﬁb&?&to@ﬁyr&ﬁlﬁ‘ﬁ L@Jnﬁ&@un@ﬁ@ﬁnés @eif eda)yqlcélgﬁl:l&g&lal ispRahd ed

gl ucose tol eran resi hcatl on§ such as

neur opa t hy P]roach 0{ %mulp pel% Parallsef gesm u51{1%‘e1£her soluhon or rHc)i

t°s, " Car di ovascul ar

compl i cati d‘ﬁ‘gg%rﬁ‘éfdﬁfﬁsslfnf’w tdRmss %{‘)lledﬂﬁhe The 25treatnent of patients who have
an abnor mal sendlutipasthe yynthesisjoh the serarpuidaokionapaliDn bitedufctipret growpaln thy spepsi a.
The conpoundsmediatt henpomdertg. ydraxpycadbgond emins gdufsanaytbe eatdcreg et abol i ¢

di geases Sypdiecase FRIPARRY beGesRd QAR stEcs YNEE SRBesK)of HeRPBpIRE oBlHEAS@)

tol erance, fyj g\%e' ﬂr&%rﬁ%mh@ﬁnﬁwﬁﬂohﬁd SFHGEE ¢ Q‘c&npr@%ﬂ%%ﬂ&lsﬁ&?o@%' ema, |ow

HDL | evel s an V&XIRJE rensl an.. ncponalt:ﬁrgg}))éﬁlaﬁi’d?efprmecttetg Gd et VELL LN e?w tli?e];]f er

advant ages ‘Over ‘conpounds act hant st

t reat nent 6?S“¥1H%Pr3tﬁ?5?fbdeﬁi?rtﬁ"’rsdsrl%iffnd‘i B EHEPL, ?rﬁte'f“rYéf}“tuﬁﬁe‘ﬁ? Q‘i@?w&l“?‘@‘?t%et a-cel |
pr ot ect i on,T-VnGreemsedP 6 AN &n 6190 hWildyrintsrsdenet, Now Yarkd2atdéons| ow gastric
enpbyi ng. Ahh eovednpowttidss, odch hidose dyfiiad atome, may babf s ib ehe ygddsif off

treating cQbgpdub@n® (Ehak AimicIREEYY abOMIRRD &iIBER sSIPe bl ASARhEQDRRI a,

0t €0pOT 0SS f\EHTR gmaamar of fobiuge QS hE R bl by wRAKVASQNL kol sease,
al veol ar bon gé alSkeot oy bone afoss i opathi c bone | oss,
35Paget ' s dI4EN erVB(‘)Vﬁé T6ss due to net astatl c cancer, osteolytic |esions,
curvature of thaPsppEeninpthy pedictign qf gprggtopnds of formularihedeserieshapevslsal s o

praQi des a reredstro dirtheraspepieofftbgjayeatioron of satiety conprising a step of

adm ni stering t asadsbi #ote thacarpechdt rgorenfa (Barcefdi@at Grel 1aagufits, of a
conmpound  offof Ry FBeinRni(ahd/er fFphAaROGPRE LIRS sy FaCEaNiak Eon§Rllds bher eof .
40The i nventian (ﬁkﬁfgeBé G 3midis LRk '[hotﬁe {08 tt a&{aﬁeﬁﬁ&F%Entpgim %bes' ty

conprising a s dinistarn

of T ect | ve amunt Moy @WH@B%%%P*BW?@%{%I O PR RECRGC | oal | y

acéept abl e %%Piedle il thegel, foruse as a pEMIRNEHt i on al so provi des a method for the
treat nent of di dbemnestion akolpudidage fhypecditicshebnpppeonZodprisbataesnpqad ¢fi cul ar | y
type 2 di abehfk,(I)dee@itistiagwith Sihemaeduti@drhdoésiberchifigr. t 0 a patient in need
thereof an eff e@%&e\‘ﬁﬂﬁﬂ@d&%os‘ﬂfon@s SRR DBCh Bfirnfa@iiddliRadcdplableQbrridr and a

ghar FE‘SSU]E In%l?lo )étl?e? 891%? eﬁe01 %Té_entlog‘lgt fg%m oun offorr-llzlé’lg&l?]gygﬂ%a{u%geu%!:azg p; g\él des

gl dcose toﬁg?gﬁ %%¢Hv58 | i |den1a hypertrlglycerldenla
hypercholesteroW@WPﬁ*WWNWW%WPﬁ%@éW§bﬁﬂmWVE@WPe%§W§ﬁ$@6ﬁﬁﬁﬁ§ﬁﬁﬁwﬁ step of
adm ni st er iofidisdaee by npdtlp@3tGHRA 15 eedtitghie the pfoplgtacad freietapyutic gpavuent ofof a
conmpound of forrmula (1), or a pharnaceutically acceptable salt thereof.

The invention al so provides a conpoundgof fornula (1), or a
pharmaceutically acceptable salt thereof, for use in the treatnent of a
condition as defined above. 10The invention also provides the use of a
conmpound of forrmula (1), or a pharnaceutically acceptable salt thereof, in
t he manufacture of a nedicanment for the treatnment of a condition as defined
above. In the nethods of the i nvention the tern1 treatnent includes

P oy A p———] o o r



20adm ni stered al one or in conbination wth one or nore other

t herapeutically active conpounds. The other therapeutically active
conmpoundsworyliie434er the treatnment of the sane di sease ®CTEBINGS0825aS t he
conmpounds of formula (1) or a different di sease or condition. The

t herapeutically active conmpounds may be adm ni stered sinmultaneously,
sequentially or separately. 25The conpounds of formula (I) may be

adm ni st er eflesi el BLBGMatAEItiME of DR UBMSerk 6 didobies, tangakinent of obesity

and/ or di a%&ﬁéceutﬁéaﬁ &%&&Bie%aﬁla%%&ﬁbn%gc &Q%ﬁéhﬁdﬁllf&?emg%moﬁﬁéﬁ ric lipase

i nhi bitors, pancre pase reas and analogs
bi guam des Ipl 5 faformtula (i) qr a Ipharmaceutlcalé p? He sa?tq er%o%I m xed PPAR-a/’

agoni sts, RXR a& W@%‘%‘Ceuﬁ?ﬂl EPQRificns SRy &a‘tof‘%‘ﬁi C?‘HH’HSBPtP?S therapeptig fngeedisiigas e
i nhPbi t or s,or elipeps.i By lcoprpitiprarréndp onpnatiiicns swelkle focppl feclalgwpicdtasde. g. 30GLP- 1
anal ogues amlntmalrmicludlsg pbaganistisyanpiokp hntdhesteng séninidtnitioh, tablicagh the pi d
| owering ageRtssitab® MeOQRy Qb&w&a%w@a@ oh RRIpRii b4 Bos, ARL habesidyweagent s e. g.

pancreatic g hQ %ltloﬁk%{ll/&&rﬂ?e ac ed?elﬂl: BQRY b i AL Cﬂ?’ aﬁﬁhfcé’n&&{“ sts (or

i nverse agoni s n X nas sonpstatin
anal 0gs, o URBRIHAIE S @nvaftl%ﬂf'gpfeserﬂ it ﬁga% Er TR gnal | i ng
agdhi st s, @?ﬁ“fﬂ? ‘i"‘ﬂlﬁ‘inB\"? gyl artpf H@Hﬁaé&genem s inhibitors, antilypolitic
agent's, GSK i nhilthpracties the 3gpplndsiohformde@r orphaguerukstaly acaW@@@ItSGhee@gé nts, CCK
recept or agembesbsbinédptiienctive zatione giinied apanineriyiaphanidabeishtiyr dr ugs,
reupt ake i r!lbdopilﬁgQB %n@erﬁonaﬁb@ﬁﬁd’c@cﬁbﬂ EompolnidiBNE ARG, St carkebi mddidkdhNg

pr ot ei ns, tv&]&é’ \QH%thans%QﬁEHQ (qlsthe ﬂng&%?epglgﬁ}ﬁ%teﬁég fo'r Q&B&&aﬂ&ﬁl tgo ral

E ocort|00|d ng“ﬁ ntta onists, NHE-1 inhibitors or sor

édr ogena§8ar‘frﬁe1’i? PP MESESHYat i on t her apy conprising the adninistration
of a conpound oflMysotherpfiagmaceufical spmpesifensiia hrmecathid @atipaeiaiie pitatt ©r sal t

t her eof , arvhl admihigagivn aeasohiveles. eavhdtol edlctsyacdhigertiningppredtntigedanfountt her
aspect of tdnee haive iigie@Bnt. Further, thd h@ngoki@&R 0in He Preediited ana giveler, prepaniidess a nmet hod

for the tr eabEsit asqfsus(ﬂ@rﬁ§hrnyanla eBud TRy HHBEISQ nSHE&flesS h@duh HRD-iMheh met hod
COIEBI’ | ses aeglmsi%h F{ a! \Qager%pm?lflc{)ﬁdcetlﬂu‘(s aldgﬁwr* to tl% 08 HRIQ(H)@%I’ ?ers epélﬁml a ( ! )

or a pharna eut F\{,"ﬁ gﬁp e sah er eﬁ tﬁ] ¢ ant esl ty
agent, to éi‘ ‘70“11’ S e g P armace““@? %aoc ’r‘?ts?b “al sfﬁayﬁ “BVT des t he
use of a coOfAPBISKEILY cogPiadirgeasq meanpgndier dahixerhdevicat i Thareypogicns prabt e sal t

t her eof , arpdpamébyvay obtht inghwls pt phamgentin forerat, heh predadsimiitde ofteppdesi ty. 5 The
i nvention akis@ngiho\ssd@sioh iR attse ifedanGRMPRUAEciahat takiitdeont by morer  a

phasnaceut ig@ldy iRk &RRts 2R £nSal the oRBERRhs ark Prefi Y BAMHAG LI Biiffic1d
medi cament ?B{Xg%%h% actrl/e?n%r%ta H[%h{hqgul\é/lc}wnerggrq iR éo(ﬁ g%héryor%gﬁn&h for the

treatnment o

phar maceut |péoalfl‘ftianah%’é’ﬁf‘aﬁ’?‘éengaFllap‘idﬁgt? g’BgeSIrﬁmesfﬂ%t "Bt her antiobesity

agent (s) may be TBowamninds Sitfermuts (Bror gepniredicabecesietestie thareelycapplsasiepar at el y .
10Co- adm niistuded inpharinmetisdlesmpaitions i terettinagon with e bomere bétritorepwhicgdly i ncl udes
both t he caspeundpsahdsf ornula (1), or a pharnaceutically acceptable salt
thereof, and th%@ﬁﬂ&%ac&ﬂ&dl@a@ﬁé'eﬁﬁ{lo%%ﬂhfe%r exgllhplté Q%ol?d hd angous or

separate aqam ni,st r-ati.on .of ferent. fopnul ation each agent . .Were the
Xan| les of § dearrlersP u?]e lactose, terra a&aa s]pcr?se % gel gar, (B)e 1n acacia,
phar macol o nul~a US%‘)B

phar maceut i PQS?B‘éEE’éré‘ taQBFtéa“scafl? ]?’%E’P]«%‘Pf hq‘&ﬂé‘larfl%arﬁf yré%ﬁ’tpie%i‘ﬂb%]i ty

agent (s) aldivipil end veapadRianpist olapicots caficrs H’éluﬂWstéﬂg’éﬁ‘t ad pggedse preferred.
Th&5i nvent i on alis@eprimthdespbditens e ol dosage tommp.cun congdnidhophammageufi¢a) , or a
phar maceut igdlalnyy 8€ &EN6RO| Bor Sahiplet ML cols i, BORIN BEivoail deohigsi ty agent in

the manuf agnt'éééreaugés &51&’%5' h%ﬁtg'eaﬂﬁ thra ke IBEQ/%G ta!e@@f; f'g'ﬁlm&raIQIqu@ lﬂ%ﬁargt%ns S-Eb(?asl nvention
al so provi of

eser%m S, glleI‘ u 10NS . Ol]e arr1ers such glr%es S 9 CI‘OCI‘}I;TEl 1ne
20f ornul a (SP ﬁar nmaceuti ca accep °3 ulg%r t'h and anot her
ant i obesi ty* ?rtdﬂ“eé EYG H%rﬂ%%f&seh*ﬂ”f“@a‘ls Rdgra it seriae wapt-ie atthe Biie i nvention
al 48 enconpes pysed eos@al gplidyugphraéepr i bt nopAys.icepselpreanpisbligdBecdess ef i bed
above. GPRli® cagohidatigstatien, ableand dapuleasre ths erefanved @nbiorngt urdm wirtly central |y
acting ant isoREshbinccaG@NEasrier2Beldil Rt apriailill, QdMRsd hay bagdeidd bl etnddsie i n the
conbi nati ong &elaﬁ‘srd?%ﬁ%;e%‘%&hﬂh&g to this aspect of the invention is
preferably a CB-1 | at or .g. a CB-1 antagoni st or inverse agoni st.
Exanpl es of CB-1 nodul ators |ncI ude SR141716 (rinonabant) and SLV-319
((49)-(-)-3-(4-
chl orophenyl) - N- et hyl - N- 1( 4- chl orophe@yl )sul fonyl1- 4-phenyl-4, 5-di hydro-1H
- pyrazol e-1 carboxam de); as well as those conpounds disclosed in EP576357,
EP656354, WO 03/018060, 30WD 03/020217, WD 03/020314, WD 03/026647, WO
03/ 026648, WD 03/027076, WD 03/040105, WO 03/051850, WD 03/051851, WO
03/ 053431, WO 03/063781, WO 03/075660, WO 03/077847, WD 03/078413, WD
03/082190, WO 03/082191, WO 03/082833, WD 03/084930, WD 03/084943, V\D
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40hypertension, respiratory disorders, gestational abnormalities,

gastroi ntestinal disorders, inmmune disorders, muscul oskel etal disorders,
depr essi oNQ 2ptoaloieas, anxi ety, nood di sorders and Al zhei FET/GB2009956%26 .

Al'l publications, including, but not limted to, patents and patent
application cited in this specification, are herein incorporated by
reference as if each individual publication were specifically and

i ndi vi dual I'y i ndi @adeshidifndie éRHOGRALANRGBMioh &f28 bERERABY Bhupr@siof Ul |y set

forth. The o'r ngﬁﬂlgldﬂﬂoﬁﬁh}lf JVIIHF](Q]\QIOpI%OT‘g Q&ersér? ﬂ%‘regﬁéntg glf a@fu@ﬂl@se by IIeQQd tfalﬁé:té ow ng
exanpl es which are e .construed

as a | | m t aI.]%aly be pre]?areid}.ll)g COI’(I:I%“ESSIH% fll’l % ?lilltﬁ)lfp macglnf: %he actlve 1ngcr)eedlentr__1% %@I t er | al S
and net hodsfo%‘@fﬂ A ﬁﬁw‘é?h?fcﬁﬁ%?tﬂﬁb P%H&H%ﬂyv%lée cyth ra|b§’6“olﬂ?ﬂcé?{ igrghluenkGubise mesh)
unl @ss specFthiceddigehoe atese MUENBbEEnaey e medediymaldiredn asvithll¢ meshine. avet hod A:
Atlantis 3TuixtGEBf hopavare( SonthoxndhiGennayith drcivertlajid dituddt. 8actimbiilen n) el uti ng
with a H20-dri3EN @alaldl o a6RNG.Gnikl b ghold: Sh%r HOLLZRE Q¥ @died aftl dAchMabdt 48V

det ection H20; 0.3- 4.25
min: Ranp %Ep sglggreﬁpa'bly%ﬁghﬁ/gﬁoﬂl ngo(a{ (V@Strﬂ qgaont‘S%o@thg’ aglvpmglgglg/ﬂtlo 0% CH3CN:

4.4- 154.9 min: PAoTd AL 2 ?%ﬁ‘%at&ﬁ%ﬁﬁ‘de%%bth%“ﬁl a@“h“‘mga lh‘P“%aBS B0 0. The
mad€ s pect rEPMAEPYE Vo 4 1vee S8 8l %@V%G%IC%PQUB% A ap eﬂﬂroga%t? HH cevERE® i n

ei t her t he apowitpf qaaicf BES}riahwhinlegant YaperquESOYt 5 to pborididerstcenvet tholdtaB:  Wat er s
Xterra M5 Ch@poshibn.t Uhi(dbsdge Ibrlﬁﬂ‘mﬂmgeffekaﬂchdirMuebelwdﬁﬂfrbr[’rhhib)lt Bhgib gt ¥4 dfh a

H20- MeCN grtl@ecﬂc@\rétmg@é?l%ﬁlyﬁicﬁlgf z@mg%ohaé\ao@fﬁmmn@g aale, 409 njOWn% Joddg, det ection

at 215 and g g‘éoél @fgﬁil ent |nfornat| on 0 - 8 Om n: Ranp from 95% H20- 5%
to 5% H go N 8. % n.. t?%oHZO 95% MeCN, 9.9 -
10 mn: Return %m%'d}‘cﬂfﬁ %‘?%‘I%Sd{l “P6°0" - g °IbSH’r?P RIS 959% H20- 5%
MECN. Mass d@istration pay be pieRase Antpluians g suspenens of he a9y aspiPBHIdy BeYa5h sour ce i n
ei t her t he /pogilld spdaqt4EB)an be inpledrdtsiahes, (ESxampirpbialroxypropylclhesevbiapdrsams and
acronymns: Aen aldaepyebired in Blycerdl AdinidBdlyythylenB@Brcold, @fid miktutey thexytanixony| ; DBU:

1, 8- Di azabipgyfd: AbrsdvRIUNLSE inéru&iAgs rpng thAeGrihheRia OITRY th@f‘ﬁmro%%@msu et hyl

25ag0di car boxyl g g LAY, %psroqmé AP SALPA v
, hgﬁ%‘? gkfg t hy PE01 foxi d
Shd 1o ¢ SRfbat ‘?/ SHOHB P %%Pir)“o%* gﬁ?ﬂ%ﬁ%%f%&a@mﬂa@ Ay 81% S g e

Et hyl ; HATUryPevderAanensiipPapsprs I?Ee%?l?)lorl\?fﬁws‘i‘iltﬂéwf‘aﬁélﬁ RYPiPPDMI um

hexaf | uor oplspgpbat &1 allld@is, the Xinplyg eatable-ftmamabenrotcrandmodt b effd@Biety fliid

Hy dr oxybenzeateadyaz:algabilithiPLE: phimigdruar doapomnaembist biitableandd micogitmpdyf; h:
hoys(s); | Iﬂlana&@(lta@mme i pre AP EHORM be prdRivedBlaiW the BhtRminMnBWdBhS; MP:
MBr opor ous, fal XSLXLENG, {gaa%%a%&l WAyl PRSP AL 81 Cgag[ox am ne

col um; Ph: ()ér ever s 1h

a
chr omat ogr dpfiy" a‘mﬁ%’tf%rr?f‘?nﬁ’rlue Pt st @6? l(f’rﬁ] Y ef?lﬁ’ﬁ?j’ 2& lag’ﬁchange
col umn (si Iideid Polstidene Blysad). werptablegisuama yuitatemixurestheziofdr of ur an. The
synt heses of th&hirphdeivhlirgmpaitipourtds plrsaneinkadon de bcinialieth seiltzbvtrer e:
tend- butyl tdpical use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, or the like.

35((E) - 2- etdyaxy Gy cQBP&’ ko JXRB@M'a‘f&rHﬁéhl}dﬁle%‘rru%éih ﬂ@ns&er&ﬁ%@@&%' flcse US Patent

6,518, 423; (¢ but d t
Tet rahedr Onor%%@on‘é ybi%fépfbegyuf%gé %1 Jf?or]% Iopg?hmgal%gu%cgi% Sl ﬁe

W03/ 074495?‘“6?{5?'31e {2l glefeolzyta ﬁor?e‘H’iOPPéP’F?%ES% anﬁ\%‘é’f‘?{%{") 1782 °di oxol ane:

Li ebi gs AnmifuRg¢ i@reparedtygrmixigdgdronie; m?@ﬂélt A vatpr, foesienr yply phodi Y% to

US2005/ 277 68dut 1@t the tbragre sl tof ppeipt coxyqmop yiningnperingli deirdd-comislpoxy| i ¢ aci d
tert-butyl estePhaMIO&RCIDBRsitBns FHNYiEVaXI-cdn Be-iflb P Ryilablk G@tdcal ¢ aci d et hyl

ester: Tet ra@t%@frgf(‘)n %v%grgm 1R Qarrif G s A8 4B1s p@'fé?%%r (2 e Amix TR ol ﬂh&B&e‘ hic acid

et hyl ester; | - an- 1- ol :

Tet ahedr o Togs oo By o hind oshbiia g b BT ANt L BUPRET 2 01 0
commer ci al %o EPGCSéngSItOHeS may blg‘ cgtmela?qt &fpr]a? lfyé]rit ag)tm?(vg the composition with the

4468 - 2- et hofiopedarshgdicarions follpved brydpligsand dipies ipmodar boxyl ate (18.7 g, 62.9
mmol ) in MeOH ( ®0addiipn @nigh aHROnhBmedrtayrionagretlicga tteghavinhdru@d Hrodde@bhs( 94. 5 i,
189 mol ) . dikebdieB&E AN indase, 8 dpplopthtd 6 ol Biok addifi@alNadikl masdidneneoned under
reduced pr %§1§éﬁfsebuff%1f§ aiydde aée%f!%ﬁ&@{%rsu}@c% abak fa!gewsqnl@&né}?w;%@dﬁtSEt OAc and H20.

The aqueous M HC1, before
ser da%ves‘?’ﬁ%ﬁ?&%nu (Oéled?nts%l tﬁe hke Eur%erm {e Btﬁ%r adj uvang can2b

bei ng extrac organi ¢ ex WasShed with
brine, dried (MgSO4), filtered, and concentrat ed, then the remai nder was
recrystallised fromEtOAc-1H to provi dﬁbt he title compound: mz (ES-) 10=
268.3 f/14 - flf- (Method A). 0 1 tert-Butyl

4- ((E) - 2- car boxy- 1- nmet hyl vi nyl ) pi peri di ne-1-car boxyl ate (Preparation 1,
15130 g, 0.483 nol) was placed in a hydrogenation flask under an Ar

at nosphere, then degassed MeOH (400 nlL) was added. fRh(norbornadi ene)21BF4
(1.80 g, 4 81 rrrml) and (S) 1 [(R) 2- (dltert butyI phosphl no)ferrocenylf

SN NN o



20transferred via cannula into the hydrogenation flask. The Schlenk fl ask
was rinsed with nore degassed MeOH (100 nmlL). These washi ngs were

t ransf er re0 20w/M03hydr ogenati on fl ask, then nore degas®eu/Gu2004/05828 i)
was added. The hydrogenation flask was seal ed, the Ar replaced by H2, and
the pressure set to 1.05 bar. The reaction m xture was heated to 35C, and
stirring/shaking was started. After 48 h, the reaction was stopped and a
repr esent atihReS@MRLE 1QffordRtai6h KR WibNhdBIXIIT Be MASdANaiy&ed by HPLC and 1H

NVR. The c¢ 80 ; t4; £u AR .Lhe crude
(R - aci d %\41355%& A0cMRR n%QQJﬁlﬁdﬂﬂd &f*’f@mﬁmﬂ d 95%{8;“ & ﬁ%ﬂﬁp&%pﬁnlgt %hc}g ol urm:

b
CHI RALPAK A a?lqalsggedmfparedmé)ﬁwgeroﬁlyaﬂ’—df&?fﬁ- ai ning solvents) 4.6 x 250
mm Sol vent: C6 Wr?llﬁr@?gf yelgon tagrfeg of %91mg’1‘<§ %’P‘é&léﬁ) ke eodypredihf rate: 1
mL/ i n;  UV-pdieda et jugsful (mh@treadm®0t of e;abSgislicated qcm@tlonjLorrabfa@ﬁﬂiV@Y\a@@q ution
di ssol ved Wisntg td abwle Z@MgQtEnt Re tignttbomamhplerebesity B)y werfe:tivd P rSitadibg the( R) - aci d:
20.6 mn, st@histrien8NEbE a6l (01 @8l IR cohsRhBd: QbR BEYWRighdie MeOH was
evapor at ed,da}i; Igpé]teﬁlggvefyragggoQ%%%oag&ﬁggkgép({egp&g&a ynas di ssol ved in t-BuOwke

1

and extracte a mxture
R SRS PEREF I Bt oac
thdf the c SRS BRPR 3 gty < fastopsyi Adtdéne fRerage- Rad ez tnsrabhseife sEndictdimed
(MgSO4) . Theéadnjinibteation pquesiph adnyipisra88i, sad o eraetion|drugwipmindtion andghd soveriind

conpl et e r el pirtialar ihessobygiig thdiipgpar ati on 3: tert-Butyl

4- ((R) - 3- hydr oxyndeomBbiivt Srraayla) DinRebd @k@ﬁTl&Tfé@tﬁl@ﬂ)@V&%ﬂ@s oreonditions inBH3THE
(1M 15. 7 fiicn¥ri1 ) as added dropwi se over 5 min to a stirred
solgtlonof tetF :i@ ) thod for ¢ )

44(R) - 2- car boxy 5‘_“5 IR ERGP PioT 9 e (ehed [or e APHBSS bt SSEBOBEAPAPT 8n 2, 1. 70
g, 6.30 mothichiGPRAKHRI & trle pppprisiee itep oppdnppistering Lo 4 whjer npeed BrreRl@® t r eat ed
with Et20, ctibetime Spdunipf 2 Mrk@ind of emolp gk € phaayerutipaly aasthidasaliiteryobr i ne,

bef or e bei myseades @dofdiadS@Ayhich [EPRY rogiliye i rolsiadlvmi pbesey aadraddiéso M thand col um

chr onat ogr aphivx 61&11 W%%lon %e%r)aatﬁér@\'ﬂ (d)@éilt i Bredded {o%n kﬁad RT 3. 17
m F? i nk (E%Me t%fr’(ﬁséct ,% co+<ﬁ S su(: s qu Fother eatln 1sqrde?ra§9§8€1t§
R) - th ngz re 2Noxy ) - - ?&Egy q%rrlcm le- Lo car boxyl iC

10aC| d terte’“ff’ﬁﬁ1 I ed to a
stirred s O|r?ﬁupt@ﬁ apg per@ptton @ﬁ]tepcpungf ar(d( et@_(mcludmg Type 1 and Type 2 diabetes,

hydr oxy- | - mepdigd prepytolepnemnsutin neistnce anddabyliciomplidiap such ki waroBathyg. 00 g,
31.1 Mol ) ,neghropaidy hamesatyf @nydcpharitlvastiar@3m@lica@ads ahdrpRip)acaid. Ahke (10. 60 g,
4024 nmol ) deﬁtm@m lefusswwﬁvelaﬁ(a%ﬁkénsﬁtmﬁ& Alda®dis Sididolid Rbc@ha abi ent

d
;[Ng_gpgr gts ::J)[ 31 Qflgsm pt)ln"l%s ngE}e 1%\%1& VI@I?ay LEOB d fop wrhA L&ﬁéta&)%pc d1%1eas§mr ﬁlanaalﬁn ( g;)

i ve fon S
and brine. ® éynfl%?y’gﬁsyvﬁ%m W%@?: t© %rﬁ‘ﬂ‘f MFNEH Uunder reduced
pressure aﬁ’élP@FtﬁélY?eélF’rﬁﬁ‘lﬁ(H‘él?ef%“ﬁtr?l?ffﬂa’rla‘t’ adypregsioThe sol i d produced
was filtered andhwasipechdywitthe iFcR@n néyeffoadnned owastipegsdsacigigivial trate were
conoent r at edfauad@échimaiitadhec2RpiesSthe arnemthendd@isbaue inBs tymhf ofed by

col um chr Q)gﬁlcg r@t@(ﬁ%n (11%9@@&@ WP afd ifdulih QechibPdnd afsg' 8o gats rfe efiPrngU nd: RT =

4.09 nmin; ink (B 12 qq et
comppynds of therinvention,ma, ¢ trealiggron 10ns c arac 1is
35[ (R)-3- ,(6\4%“% l?ﬂ%grengsgiicggélos eoLpema os eop%fog'ssprheﬁ\flmgtmd a%llij teegz{rt r1t1s tﬁ él‘ ochl ori de

4- [ (R) - 3- ( eirspralnissast-fbpsiirpRedoRyoreaomrebdrg 195v @p&?‘hc}oéllcb‘é}ﬂihmhﬁ@éﬂiﬁs’ car boxylic
acidl tert - Hageys digsieeoné Besajpa roatdi@ntidsandh 0§l gic 18ipns/ curvaodrg ofalecspiddvhddCl i n

di oxane (15&sbtyeign@s stirred at anbient tenperature for 1 h. The sol vent
was removed in \tﬁ&ﬁl@enu@rzﬁs%tpmmemmah&d%m ﬂé%'i‘a%oﬁ &&ztletﬁc%m 1Jlr%ra<1teb he title
(630n‘ApfOl[.lgd ( 4 nﬁ%rl%to a Slrl.ljﬁec[‘FI(l é;ge%aeﬁeof e%fec%ve 3m(LuM+of|_|]comé)oun of. or '_A‘l)f_lepr eparation

enoxy propyl I'pi'peri di ne arboxyllc
acid tert- BLPP?W‘?ETC@W acf‘ipéableéa DIAD (8.00 nmL, 40.9 nmol) was
addéd to a stir rTé%IlHEQ?P‘BHﬁls@rquyfde&lalh‘gibndd%yhezrwmﬂlf BespipoiorpEsiect sieerhy | est er
(6.00 g, 3addiniFrohg to atsejdet il wtedlthedoof Brdffpdivoxy@molcdppapedt ofdormelalB.ar boxyl at e
(8 25 9, 34.fRarfaRbjcaiygcBRBRB sdiderdot. 9, 40.9 mmol ) in anhydrous THF (60 ni)

The invention also provides a method for the treatment of diabetes, including Type 1
and Type 2 diabetes, particularly type 2 diabetes, comprising a step of administering to a patient
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S5anbi ent tenperature. After stirring for 7.5 h, the solvent was renoved in
vacuo, and the remai nder was dissolved in Et0OAc and washed with 2M NaOH
(2x) and Wwoi2n®/003338 organi c | ayer was dried (MySO), comrcEmdBatdosesader
reduced pressure and the remainder was triturated with IH Et20. The solid
produced was filtered and washed with Et20. The conbi ned washi ngs and
filtrate were concentrated under reduced pressure and purified by col um
chr omat ogr aphytd #0iebitQAGectitd anbuR)of b Condbliaradl drhi@a th, bf Spreepauady RT = 4. 48
mn; intz (ESame 382mepof M + H + (Method A). Preparation 7:
fel:’l-tSbl(.lfylcareg'([))e(?/- E%ITEI gélnl ﬁs%%goggg ap mqgc?éffl%ﬁflept%gt:m%ht%?metabo 1rc ls))%)é oI l.c acid

4-[3- (4-net WB%%‘&?(PJé‘ﬁ@ﬁfe%gl}‘@feﬁwrﬁ?fédﬁ?%‘%?% P}pﬁft‘i&%}“ieﬂ‘ileﬁ]éa-’ - carboxylic
aci 8 tert - bupoptholegi¢relemia Pp higdevicl or Bper@n@on qpmpigng3: sapof Jdnjimstiva@kp { 200 )
and H20 ( 2@atirn) inwes taekdedh eife@ive ImARA0Of @GomdBug] of I&GBwR (N h phaandedthgdlyr esul ti ng
m xture wasic&pbblé &d tkteofOC for 16 h. The MeOH was evaporat ed of f under
reduced pressur gu. 0 Rod {8 pf &Il o Sr RAMISTObMubdledfRln( 200 M),

washed with Et 0Ac e ore ei ng extracted
Wi th EtOAC (R e%ﬂ@“&%ﬁ%ﬁﬁ%ﬂ %aaﬁlg%ﬁ AP B8 TR ad wi th b i ne.

drilBd (MySot), ~ g imgnlien 2lseiepvideriBelie Pat @aPPRIvhon it & Vaéﬁhﬁfnla?fé‘“tallifl e
conpound R'Fccepmble)ﬁdtmherﬂof ke 1hEGactaredy gmpdicamapit far e teatnef b orhditpn as

25Pr epar at idefine8abode. { 3-

14- (2- Hydroxyet Inyth@ﬁsda@aaema in3enilB Y lcRNQRANMAPIORYs bhth BRFab&kiO §1dl-
car boxyl p%hﬂagn rLahytyl ester HO O HOBt . H20 (77.0 ng, 660 p, nol)

ic
was.added to a Irre tio

ety phenocy) o f%%gﬂfﬁpﬁ%ﬂ%%?f*afm%@ P Eohem PRt s dper
(Preparati 9 g2oUystpiOr cxaEls e cmneBids Mgk erhEREPPIeIIGoRREY BB 1He/b1 ) in THF
(10 m). Afsplebility ohmetgbofgpmblet. haimptov§dautipbesityl cf@6ts.nothdr ahagtagedeled and t he
resul ting rroptiiton@mpaintis ibeduad asgiiinaaitidaBnperature for 16 h. The reaction

m xture was di | ghednipbidds XM tava;\ 518 IhathiBuitMyNahlabibia@dhet T QMR @
&

h ophobi
C%?g mgt oqr Cadﬁjnhggflg Kﬁ%‘%@&&% Wifh \4@& (?e {H& 'thfe}ag&hka‘ﬂg %Xe ggﬁfllp‘dﬂgi 54 i n:
mz (ES) = E Wﬁ“tlr?a”f agti ﬁgl{l}ﬁ)& s ay e or the treatment gp %eﬁéwﬁglfegﬁ%

N- ( 2- Hydr o>@9@¥tma§ ?CQ’P@PW_{O Ol(fraﬂadpﬁé?ﬂléf?rﬁntélsws‘fa?rcfﬁ%ﬁ&tyﬂpbéh?z ani de

5hydr ochl orthagpewically active Thinmundy mpp bndinvigigerpt epdfaecusly, orpuentially or

44344- ( 2- hyeraexgset hyl car banoy1) - 3- net hyl phenoxyl propyl | pi peri di ne- 1- car boxy

105 agl dtert- btﬂlé{éonﬁf\’&;fﬁg Of(fg)&rﬁg"{‘f) %{aﬂl BMad@hinifdQ Witk ottler 88y %unu§fopge
roceaure r I r M
E)ES) - 10 3315;3'3 rﬁ R}?b%m qg‘ dlf%l:t dsn Kg e)!a e BN a%h b @%halggg gastfic 19[3%

2- Met hyl - lﬁfsp@f‘?r%‘fl‘“ﬁ li Sy ‘1‘06 6‘%?)1568%2 né a%?gqgﬂ }%‘)?:W‘B% ¢ 83988 ONH. HOI HO
0 This conpgidrdewBBART égpaissdnikedri 4By teenigaiBgideomstitipiptip Radidty) pr opyl | -
15pi per i di nehlfitopar-plosoyidase inhibiters tdgreptidglteptidagdy émhitiPrse@la-aogooints Z.2. 126 ng, 340
p B0l ) usi ng.ra pagediidenimibi,|fadgotias, piahooisddrisd alibitdrs RipRpavaihg oend: RT =
2.37 mn; | gﬂ}ﬁoéeg- osp'ho?y?ege l:l‘lglb{tM 'ﬁntﬁ])é’él& Q@Inb@ﬁ' ppﬁcreatw lipase inhibitors, Meep@ar at ion

%éac?d{ ?r;g%ﬁg agoms S an @ﬂrl almagonﬁtﬁ/l é‘ivz:npe ggrrulstﬁ amé/ 1§%r|1tl)g%n q%ggena%eéh%/l)bgnzm ¢

stirred sol! %1[1]?118{:? %ﬁmo%%gl iaalogs glucokinase activators, glucagon antagonists, 1nsulin signalling

met hoxy car Bevsts. BIRBtirfjtisrsetiesepsoptrepyinhbignes pilyrelitic-agaispoXl fnhditgei d

teBd- butyl gelstierec{pRr egaisat dnoncts,agehisQOCIY recdr@or 2gamss| ptinn di oxane (10 nl) at
anbi ent t enpeioadyé/Bopaiint@c adtidbesity BRI g RAptleuiEbivdRS. ciibudhatle WIRFh Et 20 and t he
solid pr Odl—ﬁﬁltaangfsr@q? M@tﬁng%(l)tlnﬁscgh§gnﬂ¥eufc k&tﬁﬂo@ﬁds%o%du‘é@%hﬁgblwst h Et20 to

afford the p ocochrgl:mfl recglgor anta%%]r.ls l\élg%gerh b\i/tors or cg heyrd%o I nseﬁnlf(l‘M%%’sopoxy)
BC

benzoi ¢ aci% Hr ( Met hod
A). To a stirr eéFO%‘B‘PﬂPP BYiraBY cRriEne BhdsoH %Fa iqn POB“% forie{D-°h2 DMSO (12

mLY0was addbemzcesticailxtscapableyals thirelif ried (5Q6 Ongoth@ a&@bwﬁb#g)entamesm (1.25 ni,
8. 54 mmol ) faridr 4speet sf@eubventing. sol uti on was

The present invention also provides a method for the treatment of obesity in a mammal,

such as a human, which method comprises administering an effective amount of a compound of
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30 stirred at 100C for 16 h. The reaction m xture was diluted with H20 and
extracted wwth Et 0Ac (2x), then the conbined organic extracts were washed
wi th bri ne0 2bfuz3bei ng dried (MgSO4). Filtration, renmpCalGB2h0RBNS2ENt
under reduced pressure and purification by colum chronmat ography

(Et OAc-I1H, 1:19) afforded the title conpound: RT = 4.80 mn; nilz (ES) =

404.15 [M+ H + (Method A). Preparation 12: 4- { 3-H

- (5- Chl or opyiu (0] daa ghavhddRitRANy addePraie ¥l thdRiof RAKINthd-ARIbBY Bz @i Sacid HO

0 A %MI&Q&M&HHZO (308 ng, 7.33 mmol) and

4-{341-(5-chlor r |d|n4 -2-meth enzoi c
(}Hé/ if;rqlon also prcX/sz:sltEcp us% acompogdﬁéﬂopmu?zf) @X Xr a ﬁ&laieﬂ H ) and

acid net hyl est erﬁig
H20 (4.8 nﬁf"%@e élleéﬁﬂf é‘?d %St@?rfaﬁtpb%y F‘ngent'lfﬂreth"r‘ﬁE B Lol PEerSr‘&(/ed 10under
reddced pressur dheinfrafion 4e pravivad theese olveeempennt iof foomedDbetapbermagMiddhOH and
Et OAc. The aagpedusiipivase invasmaniadiifeiog olmtdcapichtYorwisd i cddhaiGl vitbebore bei ng
extracted Whiidbedal QRG:, fozme{re;{[llﬂgqtgmmuped organi c extracts were washed with

brine, dried (w&%)npo&ad of Bhfif A1 frcp?%ﬁf&%&hg&tcé plagkfat e Allard the
ministe

title conpo
Pr e aration
4- [18- (5' - Et hy1- §oAdningtrytiep inghdespdminisiritipn ofpipiatian whigh iaclydes prdyiexy |

- 2- et hyl benaxrpiued eidprhulrg hyy |2 peasmeceuticTllyeaceeptable satidimpolined hagthe yaitohessy zed from
443- (4- et heetye)asrbig i @naoest da ydparal2 QerhieR@ady) pir dffrdnk foirgrestiodd sTeadh-agar. boxyl i ¢
aci d tert - Utk in@SHakiacklbh QPAEAL] P hc@hmBRAd S 16NN 2 2 bhaiicRIAllydi Ne

enpl oyi ng Ly cof) a obesit sy'allo minjstrafio e tWo": nilz
(E% 7 o7 @c%ertElQSaﬁ [ &P ﬁ%Hhé %ﬁb‘?%d PesFY SRRl '}te %o;a?at i ;]f §0f']t§ o
4- |

(5' - ECRPIEYAC %’“g trahy dro 2H[ 1, 21bi pyrl di nyl - 4-y1) pr opoxyl - 2-
25net hyl benzoi c B%EHEFHUOH also provides the use 9l qeapping pRlog (. a2 myarpgstealles added
t o a sol ut iaowptalfle zhh@;e(e@f algtdnytmergnm)bﬁ;ltﬁagent in the manufacture of a medicament for the
t et r ahydr o-t2ktmpd oRoHehiiypyr i di nyl - 4- yf | propoxy] - 2- net hyl benzoi ¢ aci d net hyl

ester (Preparat irghinRQsh a1sh pRRids a pharfRcdIRA dontpdsiQbnprdbhetledmaida dihe
r 6§b|| ting %Qtjmldfa (B Q)r%ﬁarlﬁ%:ﬁét{cglgr a@éepéﬂp%aﬁ%ereﬁlc gﬁ)ﬁé@&lﬂl&‘ bf E; §t gid The

reaction mxtu was a C ntrated in
vacuo to apr%FPlacePthcé‘ Rl ]88?1%8% mlf?Tan OSBRI t“ie = 38118 [M +
H1+ (Met hocfomosmons in the metho‘l"rdéi?&?e&tap‘?ﬁ 15: 4- { 3-[1

- (5- Et hyl pyri m @PR1R-agepitpes ofgpaticdarybd in prndesiyd wih qrettaily bdviop antiobesigici d

ijléantl(l){lésuy agen%(s) may be co a red or admlmstere s quentlal y or separate@)

5rret hyl estagénts. ) NT The title corrpound was synt hesized from .
4435 (4- met hoxyc%@ E'éf!mt%b&ﬁ} tF?&%E'é)%S el% J?lh@ﬁht;sda'c&?m}gmsg{ QXY i c acid

tert but yl te re Il l ne errpl oyi ng

Lhe procoddt B8 ETFT REG yF9r ) i S y%r LR o P o ESt) =

398. 83 [ M Hixamglsesy fd medulappsdprhids SR GH 7 igrimguabgniging §LYV-319 (45)-()-3-(4-

- ( 5- Et hyl pyhlorppltingh)-¥-mdyb Vg e dhtbraphehyldulfoytlshodryy) -+ 2-ditetileyiHenzdid- aci d A
m xt ure of chibOd20); 663elBas Mdse chmpdunBd@mc)os@NMEBS76357, EP656354, WO 03/018060),
{330 1- (5- etyhylopwsd2m, W doFoX s, wEBRIRES47 A B1d0Ydsh P vad 0x¥3 7075, W%i hyl benzoi c

aci d net hyl .ester (Fne, M}j(% g;og% E\Qfor@%g%M Ry &) nm.) and
20,200 R AL Lk SRR (AR T s

aqueous pha@é@%@é@ VAR PeP¥ P& WHOHH 62¢8Wprp3@§ﬁq31@1W019é/p§ﬁ9é8 P A0 1ER s act ed
wi t h Et 0Ac WQX¥/013TRE Wt 268, W@&m%%éwf)é)é/@%%ﬁ’@%@ﬁé@ﬁ WQ h brine,
dr 3ed ( MyS@4)3780% WCRm4a28930W O 04/058145, WO 04/058255, WO 04/060870, WO 04/060888,

WO 04/069837, WO 04/069837, WO 04/072076, WO 04/072077, WO 04/078261 and WO
04/108728, and the references disclosed therein.
Other diseases or conditions in which GPR119 has been suggested to play a role include
those described in WO 00/50562 and US 6,468,756, for example cardiovascular disorders,
40 hypertension, respiratory disorders, gestational abnormalities, gastrointestinal disorders, immune
disorders, musculoskeletal disorders, depression, phobias, anxiety, mood disorders and
Alzheimer’s disease.

- 13-



20concentrated in vacuo to afford the title conpound: RT = 3.80 mn; nth
(ES) = 384.34 [M+ H+ (Method A). Preparation 17:

443- ( 4- Brwore /438 net hyl phenoxy) pr opyl | pi peri di ne- 1- caPb®:GH20@/&0824
tertbutyl ester 25 4-Bronp-3,5-dinethyl phenol (13.75 g, 68.4 mmol) and
K2CO3 (18.90g, 136.8 nmol) were added to a solution of

4- ( 3- met hanesul f onyl oxypropyl ) pi peridine-1 -carboxylic acid tertbutyl ester
(21.98 g, 68.4 mMMPLdlichddns tcfu@in@d e do2BiBiddle), padiks dnb atére 8pplitdibOcig@lntihik Oon was
heated at %geg’lf;cgtfon%J%ereTﬂﬁco%@a@Jd‘b? ?ef(—'ﬂ:ﬁ&& 'aﬁﬁ?ea‘é@ﬁdﬁ'dhél‘h%cﬂoﬁ Q/e@t 20 (500 ni)

and H20 ( >0 H'L 211}3/ af] 1nd1V@uz§ll){ 1ndg:%tre]!1 e 1{0@1@&“@3 b)i:refe{ence hereln as 'f_%P/ se(télxaj 2M NaCH

(2x) and brPTie, vent 'r enoval
and purificati orfh DYPVEBPUH nE‘ﬁ P?)ﬁlf"ﬁ‘frﬁ MR R EEMpe fﬂ?‘f‘i‘i“%ﬁ%‘ﬁ‘l’]ﬁﬁ@hlﬁ ¥t e
compound: FI ibusygatiyd pyrpeses ang are AES) beconprgedx a flivitation off the-scOopgdf K reagnt
Pr epar ati onnt8ion4- [3 - (4-Carboxy-3 ,5 -di nethyl phenoxy) propyl ] pi peri di ne-
1 -carboxylic acid 5Stert-butyl ester Ny O To a solution of 1.6 M
n- butyl Iltmmﬂ,@shexane (20.64 nL, 51.6 mol) in anhydrous THF (23 niL) at
-78C under argo%tewal %hngl d a solution of

[|3 ( 4- br ono- 3 " E<HIRBIHY TS HEnoxy) pr opy! | gicgerl di ne- 1- car boxyl i ¢ aci d

i but yl esterCO'(llﬂPélﬁia?’%{?ﬂri‘ﬂl?yf?sCaTTdG‘GOQ,1 5408631‘%33%"%6‘? oy PefitieAhy dr ous THF
(34 m) . ThherdgckCMp da wera pldaipgaisis Silpwy: dethpd A Agatis g4 CQolminm (3.4 h&H) CO2 gas
was bubbl edut Hoeugh=0I86 mi g6 diing witkd HyGe-CASCIV tolvuh d@thiditg RIThHEOH
t enper at ur &yvérQnin with UvdRRco8 aCHh @R, (laXibdd Elﬁoﬁf@%n%@mf}ﬁﬂ 109 h,d:8@ and
di| utc ggblwnte sElifAGm E% {B7.9RDSool BRI 495 4%15 YMeogoGos LROH(2x) and

dous was’ ?ﬁ"ﬁﬁl%t M%‘r@‘fﬁ&?ﬁ%ﬁ@%@ Sme‘ilﬁ“éfeOAc (3x),

15t hen t he 0&&9}?54 HEg aE)Flﬁ%??%ayéﬂlﬁaﬁ%‘ts@urﬁ?elﬁéﬂ%@ﬁé‘éf“\?()? iﬁ@ ¥ PesaieiES dr i ed
(MySO4) .  Fiidrt inges; dethoddd: Wakers XtempMaC1&ardmpaié k Pirgmtilowrrathy. Soblmimreluting
chr omat ogr apty H,OBIQACerhditnt @inid)n)ngfourini/s hiedodiha@vei i2idirewigonyp aeiedon £215= 3. 93
mn; nilz (aE@54mn3@1?ad%§t ihtMnthibi: (50(— %;nhlodia A from 95% HOM ¥ lobostirexane

(2995 nl) gas, Onifh: byl SEHSRb @N°§94ﬁ10°’orgé AP )%%31165%
?ETZEQ?’LF ot iﬁg f B0 Pt ' %%d; - 8@%%%% af‘%%aw%egéﬁm Yidhei o

t enper at ur éleCt}lEfSPréY 1021251%80“%@ dheriter noridUEY ngauﬁ%@sémoéfr med was col | ect ed
by filtration Ahfevisiomeud wiredymEt-ROAtatylafFuoted-Bubys Rort#rebwpopyoubeyl; RT = 2. 50
mm. Mz ( E®U:F,829780y I dibt4. bhikdeé-Mehdh DAMADichBraRaa@t DBADZ20iethd- { 3-[1

- (9s5Chl or OQYJdldﬂbgkﬂ'tezDYA]) PdiREHb modicayﬂokﬁﬁt@qm«m iQNQ)i@éﬁ@%?ﬂﬁ&l%ﬂéOl c acid

30 HO Z?%;gglébé 0 g %r?%) acid
), ZOE‘SB%? (9

e a{n{ﬂ?e
hydr ochl oA
aédéﬁcz g”cf%‘i g;%@%{‘%ﬁérmhﬂ?égé i Ne. 41 m"rDI)

and H20 ( 6 ‘dfepylurcle h?@élmr? Agph & Sli-Bysiremd-Hebspretriarale: A0OBpg

2010/ 00434 3Bk GEROGR/OS BBRE: Higlepdriotnanc guidrhiomeogrighy owhwe(saft:130C for 3 h.
Theor eact i asheRaxd; ir-AsopapyldMe LNI@Bl1whib nikl2)s; Mg Mbicop@6hstpolyfjtede; Mi-hit 2M HCL
and ext ractgem difta BlsQARalA) amind €8luh @hA9ER1 R@A 1R (I RBVFse B RER S vver e
washed wi t hert%orr}ngne e hgu H-&nd elrangy (Ii ﬁgen 1|\4gt1m CXEI llurtnrrl as}rlonor%atl ne)r;n%\/

sol vent under duced SUT & A& %E I'T1cario % u rona ogr aphy

(Et OAc-1H, cgln %‘n Sbhcé ‘?’)“B?éIFF‘B?‘doélﬂm’t Hg{ ti ‘ftfagy PFﬁ‘bund RT = 4.20 nin; mz
(ES) = 404. 16 [ Whesypthgspsiof thedelipsingApmpounds havettgen dsaqaipest edseybqrel &r1-fust &d in
TaBbe 1 v\er(éi)éyimokwgtibsteﬂl frethghvinyl)piperidine-1-carboxylate: US Patent 6,518,423; fert-butyl

2, 6- di met hyl34yd3xypiopaipidiidde Y tAbRpaxylbenamh e9Bci s 1 foyarocd| pelde 5-
(Preparati 79 1%83)1 RRGaifd: WiRB/09108! Q)@ 2xf M'Q{HQBM i @'1" %n@&hy‘i)hles appropri ate
2-chlor Opyrcfloxolane Ezeg ggpAnn keczgezlalﬁl} q%gdflljfo% tﬁ?zl Z%uoropyrldme UﬁHBgliﬁgﬁ in

4-(3-methanesulfonyloxypropyl)piperidine-1-carboxylic acid fert-butyl ester: WO98/07703; 6-
40 hydroxy-2,4-dimethylnicotinic acid ethyl ester: Tetrahedron 1970, 26, 4641-4648; 6-hydroxy-2-
methylnicotinic acid ethyl ester: Tetrahedron, 1974, 30, 623-32; 3-piperidin-4-yl-propan-1-ol:

Tetrahedron 1999, 55, 11619-11639. All other compounds were available from commercial
sources.
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10Preparation 20. Table 1 Prep. Structure Name Spectra: LCVS Method A 21
HOo O ci 4-[3-(5 -chloro-3,4,5,6- tetrahydro-2H 1, 21bi pyridi nyl-4-y1)-

pr opoxy] -\p@etveeeisbyl - benzoic acid RT = 3.87 nmin; nlz PEPGB0eb0BRLE [ M +
H 22 HO o 1101 ,LNITLI NN 4-13 -[1-(5 -Isopropyl-pyrimdin-2-yl)-

pi peridin-4-y11- propoxyl-2, 6-di nethyl benzoic acid RT = 3.79 mn; mz (ES)
= 412. 14 [M+ H+ 23 HO o 1101 4-13 4145 -Ethyl pyrimdi n-2-y1)-

pi peri di n- ryphtation10RAX Myt 2(@y-Ac B L inctBBRMBDbperdfdcd -ddboxyla 95 M n;, 'z
(ES) = 398.22 [M+ H+ 24 HO 1101 F NF o J<

NJLO
HO D
o

A solution of tert-butyl 4-((E)-2-ethoxycarbonyl-1-methylvinyl)piperidine-1-

carboxylate (18.7 g, 62.9 mmol) in MeOH (90 mlL) and H,O (25 mL) was treated with 2M

5 NaOH (94.5 mL, 189 mmol). The reaction was stirred for 16 h, the MeOH was removed under
reduced pressure, then the remainder was partitioned between EtOAc and H,O. The aqueous
layer was separated and acidified to pH 2 with 12M HCI, before being extracted with EtOAc
(2x). The organic extracts were washed with brine, dried (MgSQ.,), filtered, and concentrated,
then the remainder was recrystallised from EtOAc—IH to provide the title compound: m/z (ES")

10 =268.3 [M - H] (Method A).

Preparation 2: tert-Butyl 4-((R)-2-carboxy-1-methylethyl)piperidine-1-carboxylate

\,(\/Oi()k

o

tert-Butyl 4-((E)-2-carboxy-1-methylvinyl)piperidine-1-carboxylate (Preparation 1,
15 130 g, 0.483 mol) was placed in a hydrogenation flask under an Ar atmosphere, then degassed
MeOH (400 mL) was added. [Rh(norbornadiene),|BF, (1.80 g, 4.81 mmol) and (S)-1-[(R)-2-(di-
tert-butylphosphino)ferrocenylJethylbis(2-methylphenyl)phosphine (2.90 g, 5.08 mmol) were
placed in a separate Schlenk flask under Ar, before being treated with degassed MeOH (200
mL). This catalyst mixture was stirred for 15 min at ambient temperature, before being
20 transferred via cannula into the hydrogenation flask. The Schlenk flask was rinsed with more
degassed MeOH (100 mL). These washings were transferred to the hydrogenation flask, then
more degassed MeOH (300 mL) was added. The hydrogenation flask was sealed, the Ar
replaced by H,, and the pressure set to 1.05 bar. The reaction mixture was heated to 35°C, and
stirring/shaking was started. After 48 h, the reaction was stopped and a representative sample of
25 the reaction mixture was analysed by HPLC and "H NMR. The conversion was 100% and the
enantiomeric purity of the crude (R)-acid was 98.2%, as ascertained by the following HPLC
method: Column: CHIRALPAK AD-H (previously used with CF,CO,H-containing solvents)
4.6 x 250 mm; Solvent: C¢Hy4,~iPrOH (97:3 isocratic); Temperature: 20°C; Flow rate:
1 ml/min; UV-detection (210, 230 nm); Sample: 100 1. reaction solution dissolved with 1 mL
30 MeOH. Retention times: (S)-acid: 19.3 min, (R)-acid: 20.6 min, starting enoic acid: 22.1 min.
Isolation procedure: The MeOH was evaporated, then the crude hydrogenation product was
dissolved in --BuOMe and extracted with aqueous NaOH. The aqueous phase was added to a
mixture of 1M HCI and EtOAc. The aqueous phase was extracted further with EtOAc, then the
combined organic extracts were washed with brine and dried (MgSOy,). The title compound was

35 isolated following filtration and complete removal of the solvent.

Preparation 3: tert-Butyl 4-((R)-3-hydroxy-1-methylpropyl)piperidine-1-carboxylate

- 15-



2,6-Di nmethyl-4-13 41- (5-trifluoronethyl pyrimdin-2-yl)-

pi peridi n-4-yl | propoxyl benzoic acid RT = 4.53 min; mlz (ES) = 438.15 [M +
H + WO 2010/004H8epar at i on 25: PCT/GB2009/050825

4-13- (5" -1sopropyl-3,4,5,6-tetrahydro-2H[1, 21bi pyri di nyl-4-yl)propoxy]-2,6
- 15di net hyl benzoic acid WO 2010/ 004343PCT1GB20091050825 To a sol ution of
2, 6-di met hyl-4- ( 3-pi peridin-4-yl propoxy) benzoi ¢ acid hydrochl ori de

(Preparation 19, 280 ng, 853Rnp1) in diox8nel (4 nL) was added
2-chl oro-5-isopropyl pyridine (1.59qg, ¥ ),
bi s(di benzyl i deneacet one) pal | adH ng, 85.0 pnol), NaOtBu (287 ny,

2.99 mmol) and E
2,8, 9 LIT1sobut yde 2ypy Ry G5 5eh! 382 Auo RAOSANAR GYELRL 34, Blupdgeane 5(29. 2
my, 85.0 mmol ). Argon Was'.b ﬁ%‘é r)o he reaction mxture for 0.5 h,
then the r&28tdh t"’gﬁgy{yﬁ?‘g’e vas™ Oé‘élléﬁtﬁy%%’é(l)%lB%d@aatCﬁ%%"yilW ﬁeé’a?ﬁt‘B‘P ve at
115C for 1.150; 6-Fhemelpmaphyvdrpusnldl #i0fGAdEr Wh-the reastidnario freatqdiwithdiOgthethr ough

cel bt e and vGondeERCK dlicadgzania layercrrs washhéwittelmae ridire hamg ddéd (eS80, witikiratidd20,

aci dified tselv@iresapothtion, add/bdizin @nthaestapRoEETA MCHITLEL:0AG0W Y Jhe tilhe conbi ned

organi cs WepgxWashad M4 HinbrA 0 gjggggMJ\@]SQ&gthOdggncentrat ed in vacuo and
purified by columm 10chronat ography (EtOAc-IH :2) to afford the title

conmpound: Fl{)T = 2,98 min nmz gESQ = 411.21 [ M+ H;l+ QI\/Et hod A). Preparation
26: reparation 4: 4-[(R}-3-(4-MethanesSulfonylphenoxy)- I-methylpropyl |piperidine-1-Carboxylic

4- [18- (5Asopfidpytuel 258 6-t et r ahydr o- 2H-[ 1, 21bi pyri di nyl - 4-y1) pr opoxy1- 2-
nmet hyl benzoi ¢ acid The title conpoujd s synt hesized from

2-met hyl- 4- ( 3- pi peridin-4-yl propoxy)mc td hydrochl ori de
(Preparation 10, 100 ng, 320 p, o g a procedure simlar to that

outlined in Preparation 25: RX .05 mMn, mz (ES) = 397.22 [M+ H+
(Method A). The benzoic aci ds"°1‘oi sted in Table 2 were synthesized from

2-met hyl- 4- ( 3- pi i di n-4- 20yl propoxy).benzoi cid hydrochl ori de

(Pr epa?/ati o§1 18;‘3%‘?@436?% 6<§p4ﬁ%‘8‘gl$ W%taég -t‘i“l‘%F%@??H?&éf’g%ﬁgﬁ%?bpyri di ne or
5- et hyl pyr ibtebhemehypopilirgerdipr begwyylec dirprarafonded-¢hasl-bawrbred in

Pr epar at i onne#@nesilfinylghc@olRf.6hg, 3S7 nuet)unéPita (.68 e®tdmamol LiCMhiyMet HAE A 27 o HO
4 ab 443- ( 5360GH)ar @C3AHer Stirfing 4t @i yapora@id]dr, C5UD tHe Yol dht Wyskerflovyd -

pr opoxy] - 2'\/%&),@6!1 the p&rﬂlﬁf&b&va@ﬁkgﬂv&- in‘_Et@Aglg g% Q;solﬁqo% _tl(aE\%_)s w_=asl%§ %ﬂﬂ-QM[ M+ H 28
HOO t 4- [ B_B(a%tH;] E&)%%%Qr_in%.’ ﬁi’e %1* gﬁic fa}eetr I;zvaap gr%'&l ?Mgéﬂbli ’(ZC?HJCQI}U%)%& hrgcferancilU_céd_ yl) B
pr opoxy] - 2-nme iyl enzoi ¢ acld

pressur

and the remainder was triturated with IH-Et,O. The solid produced was filtered and
washed with Et;O. The combined washings and filtrate were concentrated under reduced

20 pressure and the residue was purified by column chromatography (EtOAc—IH, 3:7) to afford the
title compound: RT = 4.09 min; m/z (ES*) = 412.00 [M + H]* (Method A).

Preparation 5: 4-[(R)-3-(4-Methanesulfonylphenoxy)-1-methylpropyl]piperidine hydrochloride

O,O \NOIH.HCI

25
A mixture of 4-[(R)-3-(4-methanesulfonylphenoxy)- 1-methylpropyl]piperidine-1-
carboxylic acid tert-butyl ester (Preparation 4, 15.50 g, 37.7 mmol) and 4M HCl in dioxane
(150 mL.) was stirred at ambient temperature for 1 h. The solvent was removed in vacuo,
azeotroping with toluene (2x), to afford the title compound: RT = 2.19 min; m/z (ES*) = 311.93
30 [M + H]" (Method A).

Preparation 6: 4-[3-(4-Methoxycarbonyl-3-methylphenoxy)propyl]piperidine-1-carboxylic
acid fert-butyl ester
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= 3.55nmMn; mz (ES) = E373.15 [M+ M WD 2010/ 004343PCT/ GB2009/ 050825
29 HO o 4pyrimdin-2-y1)- INNyL N/ 4- { 34145 -Ethyl- piperidin-4-yll-
propoxy }weo2ersawoisaB- benzoic acid RT = 3.78 min; nlz (EBCTGE8/@0825/ 1/ +
H + Preparation 30:
4- ((R) - 3- Met hanesul f onyl oxy- 1- et hyl pr opyl ) pi peri di ne- 1- carboxylic acid
tert-butyl ester B5NEt3 (13.0 nm, 93.4 mmvl) was added to a stirred
solution of tert-butyl 44(R)-3- hydroxy-1

- met hyl propyl ) pi peri di ne-| - carboxyl ate (P kl\\on 3, 20.0 g, 77.9 mmol)
and net hanesul fonyl chloride (9.8Q ® . ) in DCM (200 nL). The
reaction mxture was warned to g ent tenperature and stirred for 3 h.
Furt her net hanesul fonyl chlofiyeY5.00 g, 43.7 nmol) and NEt3 (6.90 ni,

49.5 mol) were added and stirfing at anbient tenperature was 10conti nued
for 10 h. The rmmi(mn)rﬂlinbgmeﬂdma@spcmédiotais@mdolbednmemymwamdhﬁzo t hen

the organi %e&h@saad%@yw@m@do Wizt b ndMHEL bud M agnlslﬁt%dm@lm ed (MySO4),
Q

filtered angd,5opeen VARG, (A fio%%fh& D it ogr aphy

(35259?8 [D(I\i:.l_\/l Lgnt%ew&&e%tél}iﬁ%ﬁgi ?é\ % \§it was re%f)ved n% vacuo, an ES) -

4- KR) - 3- (4- rﬁ?é%“ﬁ’é&%élrs%‘fw n ‘%‘Oﬁ‘étﬁqﬁ‘y’faﬁ*ﬁéﬁ’&ﬁy NaOREERAAD Prisisy The T88RiE | di ne- 1-

car boxyl i c laei dastdged MpOY| coesnieateddinddn edbdet! besso npbtindmaader syntrilvegdded f rom

4- hydr oxy- Zritiatitl(h@pzeii€ paaiced wattinykd asitvekhe &itl Bt.Q., Thé 8ontbiked®laghirad

:1 ((R%) ? r‘%&‘ﬁiﬂ% ke @B RoaMA IaddBrle b DS QR dHRipREE e Eeﬁunln GRERREYIyE 2038 id
er, uty r . e . procedure

Si mbl ar to E’th% Iﬂ(f )letﬁglréé%a lhgﬁtrleecoatp&%dg%jg147ﬁ§|3¥U %2 %?Wnﬁfng] (ES) =

406.30 [M £ thod A). Preparation 32:

2- Met hyl - 4- ((R) - 3- pi peri di n-4-yl - but oxy) benzoi ¢ acid hydrochl ori de 25To a

sol uti on ofPrépakiRlon3: {-B-(HEtatroxy &aribppyche3: merty Hyibgidandeypoxiliereidvytpr opyl | -

pi peri di ne-bhtycateboxylic acid tert-butyl ester (Prepar ation 31, 10.0g, 24.7

mml) in MeOH (100 nL) and H20 (10 nlL) was a L|0HH20 (10.4 g, 246.9
mmol ) and the resulting m xture was stlrr C for 16 h. The MeOH was
evaporated off under reduced pre sube n the remai nder was di ssolved in
H20 and acidified to pH 1 mnth efore bei ng extracted with

15

To a solution of 4-[3—(4—meth0xycarbonyl-3-methylphenoxy)propyl]piperidine-1—

carboxylic acid fert-butyl ester (Preparation 6, 6.00 g, 15.3 mmol) in MeOH (200 ml.) and
H,0O (20 mlL) was added [LiOH-H,O (6.43 g, 153.3 mmol) and the resulting mixture was stirred
at 40°C for 16 h. The MeOH was evaporated off under reduced pressure, then the remainder was

20 dissolved in H,0 (200 mL), washed with EtOAc and acidified to pH 4 with 2M HCI, before
being extracted with EtOAc (2X). The combined organic extracts were washed with brine, dried
(MgS0,), filtered, and concentrated in vacuo to yield the title compound RT = 4.06 min; m/z
(ES") =378.22 [M + H]* (Method A).

25 Preparation 8: 4-{3-[4-(2-Hydroxyethylcarbamoyl)-3-methylphenoxy|propyl } piperidine-1-

Nj)\o
y O\A/O JV
HO N N\'(Q/

HOBt-H,O (77.0 mg, 660 pmol) was added to a stirred solution of 4-[3-(4-carboxy-3-
methylphenoxy)propyl]piperidine-1-carboxylic acid tert-butyl ester (Preparation 7, 200 mg,
30 530 pwmol) and EDCI (126 mg, 660 pmol) in THF (10 mL). After 1 h, 2-aminoethanol (64 pL,
1.06 mmol) was added and the resulting mixture was stirred at ambient temperature for 16 h.
The reaction mixture was diluted with DCM, washed with 1M NaOH, dried through a

carboxylic acid fert-butyl ester

_17 -



DCM (2x). The conbi ned organic extracts were dried (MgSO4), filtered, and
concentrated in vacuo to yield 4-

KR) - 3- (4-warzboxp4R3 et hyl phenoxy) - 1- met hyl propyl ] pi per i @CRaGBRo@SR2RY | | C
acid tert-butyl ester: RT = 4.10 min; mz (ES) = 392.30 [M+ H + (Method
A). This compound was stirred wwth 4M HC1 in di oxane for 2 h. Renoval of
the solvent in vacuo afforded the title 5conmpound: RT = 2.43 mn; mz (ES

= 292.18 [ Mj?drbiﬁho&w'ith&ﬂcoﬁéentrz‘?&d@;@@dc@& iP@#Yic@@n b volmn chromatography (EtOAc—
(R) - 341- ( S-fphl. Br.anMEd i @hereo?n Othd: RTRES, 54%11;1 i yé&ﬁuizqwmhﬂ’ewoﬁwm ¢ acid

HO 0 10The title conmpound was synt he5| zed from

2-met hyl-44(R)-3-piperidin ¥1 but ox benzoi c acid hgdrochl oride

(Pr epar at i diepspatiogGoN @HY@EO’S@ %1“)“1%{ ﬁ(@lﬁrlé?‘é‘rﬂl%?ﬁ%v e (270 ny,
1. 83 mmol ) hedrpihbyidng a procedure simlar to that outlined in Preparation

20: RT = 4.39 nin; mz (ES) 404. 14 [ M+ Hr ted A). 15Preparation 34:
4- { (R -3 4145 Et hyl pyrim d| n 2-y W@-yLbut oxy}-2-nmet hyl benzoi c
acid HO O The title co @ synt hesi zed from

2-met hyl- 44(R) - 3- pi peri di n- u oXy/) - benzoic acid hydrochl oride

(Preparation 32, 500 ng, 1. 53 mof) and 2-chl oro-5-ethyl - 20pyrini di ne (260
ng, 1.84 nmol) @hiplc@iyp'omgi eas prepaativimed-$3-r- R apdrbxyethatrbael 1) -3 nechyi-n

Prepar at i 0phédiy FRbpy¥) pibeddindTi- Ehrboéﬁ?e A iER) - Fatyd Mo Zﬁrtpdﬂau&nwrm A9

Preparatio s§1g ot:edﬁf'é bﬁlﬂ' 2o l(glrtlglg(y {n ]ﬁ?atp @l RT = 2 /z (ES") =

25i03 Di rre %Xé <ﬂfh§ g) 0 nm_, 51 was a dngiropvm se over 20
in‘to a st of m)rphollne(4 00 nL, 46.0 mmol) in anhydrous
cycl ohexane (40 m.) under argon. The resulting solution was heated at 80C
for 16 h, B’e‘ém@w@dﬁﬂ -HethyleH-@mivendie-4 tyeprper<abenzeic andihalddhlagdeEt 0Ac (40 nl),
hydr oqui none (20.0 ng) and acetic acid (O. ot The reaction m xture was
heated to 78C and 2-chl oroacryl ni g4 @,@/@;L 69. 0 mmol ) was added
dropw se 30over 20 min. Hetaipg 8C was continued for 1 h, then HCl gas
was bubbl ed through the reacti o xture for 15 mn, before cooling to

anbi ent tenperature. Saturated fgueous NaHCO3 was added to adjust the
reacti on m xt ur &@his Gonddu@l wds peparé heono4-a@icarbptyals Retthdshes@ppratied and t he
aqysous extgagkifd-WirkdylktBifGe L RX) estct (Bre pAFIINTE QR Y AN |Gl WBInE aWashed Wi th

brine, dri %ﬂee&l\@sﬁ% to thdt B&tﬁr{eﬁ% ﬁ@,% gg? ?tcr); ?3‘3%&%/{@%‘1 278 fapL.cation by

col um chr Et OAc- I'e corrpound RT =

142 m n; 170 06 [M+ I- ]+(|\/bthod A) . Preparation 36:
44345 ' -tert-B

ut y1- 3, 4, 5 Repacatioalydi B-216-LChlo@plrinyyiniZeliDpipdridn- 4 N pperopox3 incRylb&net hyl benzoi c
acid acid methjleesfet t | € conpound was synt hesi zed from

2-met hyl-4-(3- pi peridi n-4-yl propoxy)- benzoicg Q hydr ochl ori de

(Preparation 10, 400 ng, 1.28 mmol) and 5-teri¢ Qutyl-2-chloropyridine
(Preparation 35, 302 ng, 1.79 mol) g@rrgl\%@b pr ocedure simlar to that
outlined 10in Preparation 25: ;@/ﬁ‘ mz (ES) = 411.16 [ M+ Hl+
(Method A). Preparation 37: 4%
-(5-1sopropyl pyrimdin-2-yppi p&ridin-4-yll propoxy -2-nethyl benzoic acid
met hyl ester N# f/L NN | _ _
4M HCl in dioxane (7.7 mL) was added to a stirred solution of 4-[3-(4-
methoxycarbonyl-3-methylphenoxy)propyl]piperidine-1-carboxylic acid fert-butyl ester
(Preparation 6, 4.00 g, 10.2 mmol) in dioxane (10 mL) at ambient temperature. After 3 h, the
25 mixture was diluted with Et,O and the solid product formed was collected by filtration and
washed with Et,O to afford the hydrochloride salt of 2-methyl-4-(3-piperidin-4-ylpropoxy)-
benzoic acid methyl ester: RT = 2.65 min; m/z (ES™) =292.4 [M + H]" (Method A). To a stirred
solution of this compound (1.27 g, 3.89 mmol) in DMSO (12 mL) was added 2,5-dichloro-
pyrimidine (580 mg, 3.89 mmol) and DBU (1.25 mL, 8.54 mmol) and the resulting solution was
30 stirred at 100°C for 16 h. The reaction mixture was diluted with H,O and extracted with EtOAc
(2x), then the combined organic extracts were washed with brine, before being dried (MgSO,).
Filtration, removal of solvent under reduced pressure and purification by column
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0 15The title conmpound was synthesized from

443- (4- met hoxycar bonyl- 3- net hyl - phenoxy) propyl Thi peri di ne- 1- car boxylic
acid tertwbuaowooesBer (Preparation 6) and 2-chl oro-5- i OpGRIY9FNE251 di ne
enpl oying the procedures outlined in Preparation 11: RT = 4.44 min;, mz
(ES) = 412.22 [M+ Hl1+ (Method A). 20Preparation 38: 4- { 3-HE
-(5-1sopropyl pyrimdin-2-yl)piperidin-4-yll propoxy -2-mnethyl benzoic acid
NN I 0 HO Qh%&a@gr&@iyl@]gtmﬂ 1of 1:40) ajfforaed the title compound: RT = 4.80 min; m/z (ES*) =

[1-(5-i SOPM@PBPWLHT“(Qﬂe@o@AW ) pi peridin-4-yllpropoxy}-2-nethyl benzoic acid
met hyl ester eparatlon 37, 726 ng, 1.76 mml) in MeOH (17 nL) and H20 (3

25m.) was added NaOH } and the resulting m xture was
stirred at Herargt H’Plié‘ B [l'ﬁr-rlgmf"g’l’mn)ldl\‘]\és‘/ )ﬁldﬁéjd‘%éﬁl]ﬁr‘PPé?X¥}e?a‘€ftP¥5‘?FnFﬁ13<t ure and
heabi ng wasgcidonti nued for 72 h. The reaction mixture was cool ed to anbi ent
tenperature, acidified to pH 1 with 2M HCL a racted with DCM and

Et OAc. The conbi ned organic extracts were g trated in vacuo to yield
the title conmpound: RT = 3.90 min; giz (BS) 98.19 [M+ fl 1+ (Method A).
Preparation 39:

4-[ (R) - 3- (4- Brono- 3, 5- di net I oxy) - 1- met hyl propyl ] pi peri di ne- 1-
carboxylic acid tert-butyl est 5Reacti on of 4-brono- 3, 5-di net hyl phenol

W th 44(R)-3-met *1% t%§e q&,‘?ﬂi’h%}‘ 081mg M aRJPX 2P1' (Becﬂlo%' ?nn&m%%boxy' i

acid tert-but i lar to
Chat util i Zugh ﬁhPﬁPf -?-Bﬁth Photle AT AmEI e ﬁgep?ra Lol 3 ar Lo
mn; mz (ESyelEnZHEH Ggnippmd FOENEY hgehaled aiayisy epraf hoH iz gas removed

4- L R) - 3- ( 4n@arddwxy p@ssbedhmebdryhphineasyptitionvd by tqpRdpY4Qthind O AL. ke 1-
carboxyl i ¢ aggdoth phese twabatidficd@sprer witd 18M MCI, befOre 8 Oextracted wildgit0ge @xpr ocedur e
simlar to I%Q@ém&rféﬁb%)(ﬁ@leﬂt&ctf&@@%sﬁ&d @i bhe, df}ec{((\@;oﬁ fi1ftzanQno- 3, 5-

i et hy | phengXYaa LM REGRYLLRLBSOLALNer L1SALAOXILEC Btk gr Pt y!

ester 15(Pr &Pf? rans o) e corre pon

arylllthl urﬂvIp was then reacted with CO2 to furnish the t|tIe conmpound:
RT12 4.28 nin; mz (ES-) = 404.45 [M- H - (Method A). Preparation 41:

2, 6- D net hﬂephr:(t(oﬁ)ls3!-[ﬁi(ﬁi@nhyds,m,éa-m;dabm(@%y—lblé]hmidin%iydpmptdybbtmbtbyli de 20 HO

benzoic acid methyl ester

The title compound was synthesized from 4-[3-(4-methoxycarbonyl-3-methyl-
20 phenoxy)propyl]piperidine-1-carboxylic acid fers-butyl ester (Preparation 6) and 5-cthyl-2-
fluoropyridine employing the procedures outlined in Preparation 11: RT = 3.18 min; m/z (ES™)
=397.20 [M + H]" (Method A).

Preparation 14: 4-[3-(5'-Ethyl-3.4,5,6-tetrahydro-2H-[ 1,2'|bipyridinyl-4-yl)propoxy]-2-
25 methylbenzoic acid
SUSHh
o
Hom/(;r
o)

2M NaOH (18.9 mL, 37.9 mmol) was added to a solution of 4-[3-(5"-ethyl-3,4,5,6-
tetrahydro-2H-[1,2'Tbipyridinyl-4-yl)propoxy]-2-methylbenzoic acid methyl ester (Preparation
30 13, 1.50 g, 3.79 mmol) in MeOH (30 mL) and the resulting solution was stirred at ambient
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A stirred solution of 4- [(R)-3-(4-carboxy-3,5

- di et hyl phenoxy) - 1- net hyl propyl] - piperidine-|-carboxylic acid tert-butyl
est er (Prepansiioes340, 200 ngy, 0.49 mml) in CH2Cl2 (3 mCY/GR20@D502S
treated with a solution of TFA (2 nL) in CH2C12 (3 nmL). After 2 h, the
reaction 25 m xture was concentrated under reduced pressure, before being
stirred with CH2C12 (3 nL) and IMHCl1 (2 nL). After 1 h, the m xture was
concent r at @éngeRi¥ACHD . Ohticbitini e Wds bbi@iCNTPAGHAL 2RTHE add dohedhirited M 2

(ESH) 30@71 %uz[%ff&ﬂiﬁle(nh@gmgmﬁ) RT = 290 min; m/z (B§§Q§§3af +14]2(Méﬂ‘l({d1(R) 3 -
[1-(5- ChI or opyr| m di y )p| perl di n-4-yl] butoxy}- - di net hyl 30ben20| C

acid

2, 6- di net mPIeH?“(t(OR)lSs“ 6« [bé? F@Vlﬁyrﬁmgﬁlnﬁdfl)&??}%‘éﬁ2]él?rﬁpoé5é}| AP EPEEtt Hid de

(Pr épar at i ovethgligstom t h 2, 5-di chl oropyrimidine, utilizing a procedure simlar
to that outlined in 5Preparat| on 11, yieldedy itle conpound: RT = 4.24
mn: nz (ES) = 418.22 [M+ H + (Method Jeebaration 43:

6-[ (R -3-(1-tert-Butoxycarbonyl pi peti di n{4-yCQout oxy] - 2- met hyl ni cotinic acid
et hyl ester 100 .®8"mvol ) was added to a stirred

sol ution of tert-butyl 44(Ry°3

hydr oxy- 1- nmet hyI propyl ) pi peri @ ne-| -car boxyl ate (Pr epar atl on 3, 4.56 g,

17.7 mol ), *} eg{lt Z} &@%&%y%%%m %qneﬁ‘l ;}l’c 4 44 g, 26.6
mol ) and P 1 fi IEFI]—3 anbi ent
Cormper at ur GITRFPUPEY lﬂp e e L e @i eemybéd 'n vacuo,
and the r er?h‘PWH@F“ﬂWa%efﬁﬁl@@%It%ﬁoqe‘il?fﬁto@)!@edaﬁﬁr%ﬁ%nvﬁ?Fr AMNE@F (2x) and
brilfie. The (B$'yaAP%83l [84rel] WdsthadrAed (MySD4), concentrated under reduced
pressure to approximately one fifth of the original volume and | H was

added. The f&&lak&hom@(hu@e[@' éy\@ﬁylﬁﬁm&ﬁgn@)ﬂlpgﬂdﬁ -5 §lt %x?}nﬁjmgtnﬁbén'z(gug i@l e was
JRT =

concentrated under reduced pressure a y col um’ chr omat ogr aphy
(Et OAc-1H, 3:17) to afford the title corrpoun/ﬁ 4.75 min; mz 20(ES) =

421.28 [ M+ H (Method A). Preparation 44 N

[(R-3-(1-tert-But oxycarbonyl p| J ) but oxyl-2-nmet hyl nicotinic acid
o0 HOO LiOH H20 (3.00 g, 7} 4 |) was added to a stirred solution of
6-[(R)-3-(1-tert- 25butoxycar ony! pi peri di n-4-yl)but oxy] - 2- met hyl ni cotinic

acid ethyl ester (Preparatlon 43, 3.00 g, 7.14 mol) in MeOH (40 nm.) and
H20 (4 mL) and tAh@Xﬁu@suéLthhgz%(ééééngsi Prmmelsand ¢ (Bl eth-dyld0@idin?-yn6 h. The
sollfent waipeadinyet piopoxy peuethylbfiesic hdiemedyrasterdPrepavatondi ss6od med . Sin H20,
acidified t@ndHn Metit B 2 MuddGLoan®d (@x tviaehieda Wb Cho3@MridmMion Jhe combi ned
organi ¢ eXHéMéun‘ﬁ@Jr@du%' ?éésu(cévﬁl%l renfalnh&%\?&ﬁmﬁ}{%g aﬁjél&%@{‘ﬁr@}[ﬁ @Al vacuo to

+
afford the ore being Xtracte% w1t'h%§0 Hr

(Met hod A). The ﬁﬂ“&%‘é?@% el aﬁléme%top ‘?%?

_ Chl or opyr i PRI OIRPHE SERGIHVHE wa %&@%yfﬂ%‘i%ﬁﬁw fHieeederhi ¢ aci d HO 0 4M
HC20i n di oxament(aed@: yetio tnaffordithd 8 dompound: RT = 3.80 min; m/z (ES”) = 384.34 [M + H]"

6- [ (R) - 3- ( XMedand Aput oxycar bonyl pi peri di n-4- 5yl ) but oxyl-2-net hyl nicotinic
acid (Preparation 44, 2.70 g, 6.89 nmmol) and the resulting

Preparation 17: 4-[3-(4-Bromo-3,5-dimethylphenoxy)propyl|piperidine-1-carboxylic acid fers-

MG"W

butyl ester

25
4-Bromo-3,5-dimethylphenol (13.75 g, 68.4 mmol) and K,COs (18.90g, 136.8 mmol)
were added to a solution of 4-(3-methanesulfonyloxypropyl)piperidine-1-carboxylic acid tert-
butyl ester (21.98 g, 68.4 mmol) in sulfolane (260 ml.) and the resulting solution was heated at
85°C for 4 h. The reaction mixture was diluted with Et,O (500 mL) and H,O (500 mL) and the
30 organic layer was washed with H,O (4x), 2M NaOH (2x) and brine, before being dried
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solution was stirred at anbient tenperature for 2 h. The resulting solid
was col lected by filtration and washed with Et20 to afford the

hydr ochl owode1smiis3of 2- net hyl- 6- ((R) - 3-pi peri di n4-yl bueTygB@atsissc aci d:
RT = 2.43 mn; ink (ES) = 292.18 [M+r HL. To a stirred solution of this
conmpound (500 ng, 1.37 mol) in DMSO (1 nL) was added
2,5-dichloropyrimdine (410 10ng, 2.74 mmol) and DBU (814 .LL, 5.48 mmol)
and the resMigbONGiIERld! bRt W vhaat R fiddiod BQAGIunA cAromS@ggshytidde i n t he

nm crowave ff%lsﬂed%ehlﬂe I(prepoﬁr%aﬁ'ﬁ“ LQry, %11%( W@S“Wastngd [lﬁ £ fh Véﬂ/lti:llﬂodﬁl-.g)(%) aqueous

citric acid and Et0Ac, then the organi c ase was separat ed and washed with
H20 (3x) and brine é bef ore bei n% | tration, renoval of
sol vent  und&rParaipdad- Braatre- Hhdmp ¥1Plfei“?:’%(mr??ﬁi”18§/er‘fhé‘€rl)?érf’%ﬁyfl? %Céﬂl on

(Et OAc) af frorbigdesitte title conpound: RT = 4.63 nmin; ink 15(ES+) = 405.12 [M
+ H (Method A). Preparation : 16-{ 341(5

-1 sopropyl pyri m di n-2-yl) pi peri 4-yl | propoxyl-2-methylnicotinic acid
ethyl ester Cs?/7?/011NTL 20 4 Ng di oxane (10 nL) was added to
6- 1(R)-3-(1-tert-butoxycarbonyl pi peri di n- la- Ni | yput oxyl- 2- met hyl ni cotinic
acid ethyl ester (Preparation 43, 2.00 g, éﬁ ) and the resulting
solution was stirred at ambient tenperature fbr 4 h. The sol vent was
renoved i n vacudoteolgfohof U6 Mrebuyliihiomt oxardé2(s@ ml., 6.6 mmol) in anhydrous

2- met hyl - 6-108+-(p3 PEY dt disPC ddyil dpgod pax YIdadl & edliutioh 6f ABHE-beityl, s-dbesjler . To a
stirred solytd@Pp®Bhyh lam&olnaa%gﬁmlaadgm v &Rr Q%iflpam&nadqquog Bhl or o- 5-

![?128; ggﬁ: t?]}ﬂmh)rqlf‘jIll Srob i f ﬁegrem%%xé?nﬁ] {?Jat 19 ol ) and

a e so ven s renoved
in vacuo at 86¢ “&h “kt F}FgV\(?%%E‘?ﬁ GarURAUT Y §Ss161”€‘f8“8 o mBIERN LR %1 with
sat ur at ed NaHbOFgien weitwa Vastgetshodvath Theret dluisd vt Eitice She(oRgigotyer fi | tered
and concentwagtedctidwita daOPEX) findald doohinpd/bagio burrts R0 hongnmetl odgth dphy
(Et OAC- | H, aducd)s 1drfef. and@@edub @adacidliRd @@mpowittzM RT1 and4xifdediviih EIONs ($ES) =
42 ZS 23 [M "fhelﬁﬂth"é Cgll}ﬁh aﬁi): -extP rct@ R@Je%ktféﬁ‘ wﬂ'l? brm@ an({ dr%d aqugSOA;) Filtration,

Ng:#?LI 2?8&&p¥‘6@%¥ehlmva and.lpurl%{ca 181163 o ugn|11rc]l1;r018 QP%OP(%ESIAC l%[ ?Q})?l}ém%eﬁ%t inic acid

{1- (5-i soprOp§IPYrIdRarn-"3 H?‘EHI/Zp@Fl)é‘l?’W%? TB} 6]?5[65]3%A>2 met hyl ni cotinic acid
ethyl ester (Preparation 46, 137 ng, 322 ]Jinol) in MeOH (4.2 niL) and H20
(U. S m) wdsemddd 10N2HDnk831-4703-piridid-dayimbpox@hehzdih ecid lggukchlpny m xt ur e was
stirred at 50C for 18 5 h. The fearction m xture was cool ed to anbi ent
tenperature, acidified to pH do 2M HC1 and extracted with DCM and

Et OAc. The conbi ned organi c extr NS centrated in vacuo to yield
the title conmpound: RT = 3.54 mn; ntz (ES 9.21 [M+ Hl+ (Method A).
Preparation 48: 6- [3 -(1 -tert-Butoxycarbo y'1 pi peri di n-4-yl) propoxyl
-2-methylnicotinic acid 10ethyl ester 1 NO\%O0 O The title conpound
was synt hesi zed 4@t &6landYt ¥4 mfty (23-bxd rthaXé(ﬁE(D%lﬂt&npd)fpﬁ{Bl(ﬂbdﬂlﬁ‘ox;—G arboxyl ate

Q(JS 2043’ 2. lL:%ox p}q yg&lgéﬁ/%aﬁbos %:F&gl?e]rzﬁ%wl %eq‘ (lﬁrg jq %l 4. ﬁsl’ :I[;)al(’ :t |4(7)n
43 RT = 40 8 “Fﬁ‘ i ﬁ%ﬁg‘i%gl‘{%i at af‘i{’ LSy ‘IEI{H AHF e md%?f tfé% ation 49:
é (1-t erft)meﬂlWWH%?FeBBh g mend Hishedqwith 5y} 19 atioeg 1he;§1ﬂ?rfé>cﬁwuﬂ% Fi

2.50 min; m/z (ES™) = 291.40 [M + H]* (Method A).

nic acid o

Preparation 20: 4-{3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]propoxy }-2,6-dimethyl-
benzoic acid

/\/\Q )
ot

# Cl
To 2.,6-dimethyl-4-(3-piperidin-4-ylpropoxy)benzoic acid hydrochloride (Preparation

19, 600 mg, 1.83 mmol) in DMSO (850 pL) was added 2,5-dichloropyrimidine (327 mg, 2.20
mmol), DBU (960 plL, 6.41 mmol) and H,O (6 drops). The resulting suspension was heated in a

30
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The title conpound was synt hesized from
643- (1-tert-butoxycarbonyl pi peridi n-4-yl)- 20propoxy{-2-nethylnicotinic
aci d et hywoestoen434Pr eparation 48, 7.07 g, 1.74 nmol) empCoydBr00%05p826cedur e
simlar to that enployed in Preparation 44:. RT = 3.96 min; mz (ES) =
379.16 [M+ H + (Method A). Preparati on 50:
N- ( 2- Hydr oxy- 1- hydr oxynet hyl et hyl ) - 2- net hyl - 6- ( 3- pi peri di n- 4-yl propoxy) -
25ni cot i nantOel dhoh @€ hlcaiwatkeat 130°C for 3 hHIBL &R rlixdd WiBdilvRd 44D ) was added
t ?E?t E th L;?glg?@% fr(%thH%: \Vl@{%l\ﬁﬁgf %d e)I(Etractgd \gith EtOAc (3% ,theln tfie égrtnliairrlleidcor%miic
(Preparat | S8 e ByRY Vi bac s P hORA pasli D Shlo B S SRU ) 1y e
(2.50 ml, Fadesredpstl prejshrepREPUpig eRtifg Y.CONYF‘éPrOTStO%FPF%,Y B0 Hopt Bpade- 1, 3- di ol
(650 ng, 7.affgrdediht flogawpadddd ahep minen/r €810 % $04d 6 M Xt @efled ABstirred at
anbi ent tenperature for 16 h. The THF was renoved in vacuo and the residue
gi ssol \éed an DClvh{ &%iqﬂfads ﬁ@@iimsﬁl@dww'e%ﬁlt&mew@aﬂ,z,ddﬂﬁaetﬁ%d-(@Jiaipeﬁdm-?ef org
eing dried_ - : . OV o -ation by
o o Ao P Bl SO b Sl B i
4-13-5-( 2-°ﬁy8€1%3§° T Ry d SRS HETRY T R A RFB AN 6t BB Y di n2- yI oxyl pr
opyf1 pi per iFAFREAEN2Ay hoxylic acid tert-butyl ester: RT = 3.28 nin; ink (ES)
= 452.29 10[M+ H +. To this conpound was added 4M HCl i n di oxane (2.8 nl)
and the reslableilng sol ution was stirred at anbient tenperature for 2 h.

Rermoval| @iyt Reus@leyent in vacuo aff orndgd the title ¢copRadndemBMemok 88| m n;

Ink (ES) = 35Z2. 15 [MF T ] (MERD Al , Preparati on bo1:
N-((S) -2, 3-Di hydr oxypr opy -@hyl ft'é%lgéghrlﬁm'é’rd'isgf n{4-yl propoxy) -
15ni cot|i nam|de O Tife YitT e conbl ﬂmv%'g synt hegirzegk 7k My/; (ESY) =
643- (1-|t &t - but ﬁb-bb‘rryilﬁi per i di ny 4-FlvipyridmbpoRy] | 2541t byl - cot i ni ¢ aci d
( Prepar|at i on HeQ. 0 ny, 766 |inol) '

aepoxy5).6-8imaiyhopr opane- 1, 2-di ol (104.7
mg, 1.15 mmol) cenpl oyi ng procedures|sindit @idt o those outlined in
20Prepgratiagn 50: RT = 1.89 mn; mz (ES) = 350.34 [M- H (Method A).

Prepargtion|52: 6- { 3-[1 -( I | pyrid-d-@ilrrreepyl ) pil peri di n- 4-yl |

pr opoxy} - 2- et hyl ni coti ni 'S HO| fyr2sdiM2H01 i n dil gxane was ad to
643- 0- t|enk- hut oxycarhonyl pi ﬂerl di n- 4pypeprepoxy 1- 2- rrgﬁﬁ %ﬁina%g"i%ﬁﬁ%s%a‘ci d
(Preparation 49, . 6761 mol) | gn X%,kﬁ_gﬁ_rdm}){_i ng'SGilHtidh stirred | at
anmbi ent| t enpéel for 2 h. Renoval o e, solvent |in vacuo afforded

benzoic acid

2-met hyl- 6- (13- ¢ peridi n4-yl propoxy) nicotinic acid hydrochloride. To a
solutign of |this conmpound iny (541{%1_@@hﬁdded
T
Py

2-chl or|o-5-et hyl pyrimdin g22N| ng, 4t and DBU (750 RL, 4.67 mmol)
and t hg égresul ting osvo/l\ut/@ was sti ,%é 0C for | R2 =B8.9%man;a#/z BB0C for 3
h. The |r €4ct|i on Ore~nay dil ut ed | RPEHINESH (10 L yosandppuriff i ed using a

PE- AX dol um DCM 1:1) to aff oP@redie20idimeytonpound: RT = 3. 66 min;
nth (E$) = 385.28'[ Mt Hr (Met hod A) | b@r@patidti on 53]

6- Fl uorjo- 3- et hanesul f ony1- 2- met piyl pyri di ne 35 To a sol ution of

3- br omg- 6- f I{uor o- 2- net hyl pyr imTrgF(S. ’é?“@‘f’thﬂf?{f'[hml ) and TMEDA (3.35 i,
22.2 mol) iln tol uene (2005 at - ySeriflderciaigon vag added, 1,/6.6\ -

nbut yl I|i t24i um i e 8 L, 20QpHimo)ybever 10, @1’1 tLhée mi'xture
stirred for |50 bef ore di net hyl di gipbddidey(-1. 84 nl, : ) was added.
The regcti orn tirred for Ih at S4aC thepyarged to 2C and quenched with

sat ur atled _NHACP sol ution (40 M) . The organic phaselwas collected, washed
with brine, dried (MJS™) and the solvent was renoved under vacuumto give
a residue itghatwa2s puB i i1egrobyl- 3618, dlidnahe o Qe Qg RBbMy1(4-HhpEdp®AG2,639: 1) to
fungi sh 6- {4 HetRseRoBLQY! - 3- met hyl sul fanyl pyridine. To a solution of this
conpound (330 g, 2.10 mmol) &n (7 mL) at OC was added 77%

3-chl oroperbenzoic acid (97 4.30 10mmol) over 15 mm A further aliquot
of DCM (5 nlL) was added and"t h xture stirred for 1 h. The reaction

m xture was diluted with DCM (2 , waghgd with Na2CO3 (15 nL) and the
organi ¢ phase was coll ected through a hy ic frit. The solvent was
renoved under vacuumto furnish the title co RT = 2.13 mm mz (ES)
= 189.89 [M+ H+ (Method A). 15Preparation 54:
3- Met hanesul f onyl- 2- net hyl - 6- ( 3- pi peri di n-4-yl propoxy) pyri di ne
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hydrochl oride 0 O NaH (197 ng, 4.93 mmol) was added portionwi se to a
solution of tert-butyl 4-(3- hydroxypropyl)piperidine-I|-carboxylate (1.00
g, 4.11 nwol2pio/ae43iBiF (10 nl) and the resulting 20reacti @aTMAB2DANVESOREI r r ed
at anbient tenperature for 1 h. 6-Fl uoro-3-nethanesul fonyl- 2-

met hyl pyri dine (Preparation 53, 778 ng, 4.11 mmol) was added to the
reaction mxture and the resulting solution stirred at 70C for 2.5 h before
quenchi ng with H20a soliiRn bEBE bRyl -RtdileRdNAS/ I BXfok PBdnRH: MidHydletHMAGe (3 X 100
m) and th?P&thB}?fb AR S Xy 1@8&>§an¥\’?4%9%%&d@d ?E}h&&s 1% . (MySO4) ,

]E I| :_t erzggt Snd gig,e%%%&ga;l ﬁ& m ol rl)ls((?'genzylldgllél:gcletoneSpatﬂa(P ium P7)é 1%% y{@ Umo { (R]nBt ogr aphy

4- [ 3- ( 5- metHEAYSH ?8%91?03 a?fje% By P52y ) BROpIFPICYS s dndiens -

car Boxyl i ¢ (33 w88 ol Arkorewgs dpbbladThrengh tlIETeamlqn migtpre fErES)h, theyhg, 18 [ M+ Hr .
To this conpotmdnifiddvarpgsated infeaterohbe ines nxdaese 4N $9CTori Irp Hdilexamaor( 10 nl)
and the reskk bildd@ va@lntkHa, falelel ﬁ@(dl Rbclit iRl &RtentREDRLALHIMBe felfainderfvas The

sol vent Wa%hlﬁt@(ﬁ@% T d chi{ﬁ&lqg II'I %\7\%{1 }ftltaﬁ'@exﬁrh&éd%lﬁlmgy&g) Tﬁgéombl%ecg 1 mm

rrlz (ES) = F ? E ified by col

1 () oI BPBR TR gg SRy T AL 42 B pgied b cotunn
stl Pred solcbﬁofnétﬁgréﬂhyém e‘i{‘r ﬁoﬂf ‘W ?B‘b%‘i?mmmb‘? H’E/d?%ﬁ}noWé%s(iS 0 g, 84
mmol) in DN‘BDZ](MGHMMeﬂmAbooI ed to OC, before being treated dropwi se with
DBU (30.0 nmL, 201 35nmmol) over 5 nm 2,5-Di chloropyrimdine (17.4 g, 117
mol ) was aggadatRans $®pro e;,mstén@tr as g oA rilgated)tposdoC for 4 h.
After cooli %ignzgggﬂ?ﬁ% rgagfll on vvasﬂlgourgg |¥1‘?I($5y Hzgl g(.})jod%rr)lafl)mand
extracted wth EtOAC ?3 X 500onL). The conbi ned organic extracts were
washed with 1M HCL (2 x 200 nd before being dried (MgSH) and
concentrated. The residue Wi fi ed by col um chromat ogr aphy (EtOAc-1H,
4:6) to provide the title conp0 - (CDC13) 6'1.10-1.23 (m 2H),
1.30-1.38 (m 2H), 1.48-1.57 (m 1H) (m 2H), 1.78 (d, 2H), 2.86
(m 2H), 3.66 (t, 2H), 4.67 (d, 2H), 8. 20 (2\@»;3/ Pr epar at i on
56: 6- { 3-[1 -(5-Chloropyrim din-2- yI)p| peridi n{4-yl]
préﬁoxy}-z- nmet h%l nicotinic S5acid eth ester DIAD (2.88 nL, 14.7
nmol ) was added 8% §f5reeeuad &ps Smh‘?ﬁzﬁyff%n APyl SRS BitHYEHOPEEY) 3-
[ 1- ( 5- chl orbepryiciasiil HydnechlogidaiPpeparatiom 1Y 140 ihp Sepianel] englloy{n@r epraedateisowilab5, 2. 50
g, 9.8 Mol that®ulinygidn Bxepatiome i RITRH O0tnifi 2z @sShHd- 7 by [M esti'aMe(hdd 85 g, 10.8
nmmol ), and PPh3 (3.85 g, 14.7 mmol) in 10anhydrous THF (40 nL). After 16 h,
the THF was renmvestntbidiRrds edUs EablIPL @88 Wynthesikda@dmt Nu8ethy S H Bl PeiS 4-

pal‘zt)l ti Oneq/lﬂi)@ﬁo%géﬂz@ 00, &%g‘ﬁ)orﬁlszr@ﬂﬁi id}{' gdtﬂejﬁggroﬁ}m)ceS ﬂiﬂ)?op?ﬁ(g@cm c layer

\(,:Vg?]c\(,a\ﬁts ?:S e\é\éI [Orﬂll) Hdmedrslgglé@yr\?%gg% rr%flg aé)d((C %?%Slﬂaék Elttlgrtﬁ?eﬁen the filtrate

was col | ect é‘épaéﬁﬁ’“ﬁﬁrlfl ed by flash chrorrat ography (EtOAc-1H 1:9) to
furnish the title conmpound: mz (ES) = 419.16 [M+ 1-1[+ 15(Method A).
Preparati offablé:2 6- { 3-[1 -(5-Chl oropvri m di n-2-yl) pi peridin-4-yl]

pr opoxy Jprép. [8ayfufd COtinic acid HO @Ja&@6 { 3 4145| spectra: LCMS Method A
- Chl orgpyri m dign- 2-yT') pi peri di n-4-y| exyls 32(5r733_t hyl nicotinic acid efhyl
ester (|Preparg 56, 2.65 g, 6.33 saponi fied, using a procedure

simlar to that |/1e,d\©£r epar at f e&ﬁh@li’vﬁfo f urni mdmnhhtnll/@(asmmound:
A+ (

mz (E$) 22 391.13 [ M+ thod A}l Jigippisgii-4von §§910§M4{ B-

- (5-Chljoropyrimdin-2-yl)p péf\lj\m n- 4pwpbéxypR-opbxly} - 2, 4- di met hyI n| cot i ni
acid etlhyl ester cl benzoic acid

341- (5-[Cnhl orfopyx i m di n-2-yl) pi peri di Q-[glcsyhg;rg}ggg%rb— 110l (Preparation 55,

c

1.55 g,| 6.085 was condensed wi t tetraGh H% Hoxy 1di net hyl nicotinic acid
et hyl estzgr (1. o [12]131 dinyl4-y])- RT = 3.55 min; m/z (ES*) =
/\/\Oq N ~PIPYHEIY Y0 37305 M+ 1y
| = propoxy]-2-methyl-
Z . .
F benzoic acid
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306.66 mmol ), enploying a protocol simlar to that outlined in Preparation
56, to furnish the title conpound: mz (ES) = 433.17 [M+ H + (Method A).
WO 2010/ OW024BRETI4EB2009/ 050825 Preparation 59: 6- { 3- PCT/GB2009/050825

- (5-Chl oropyri m di n- 2- yEpi peri di n-4-yl ] propoxyl - 2, 4-di et hyl ni coti nic acid
1.1 N. N HON O 56-{ 3 -1145

-Chl oropyri m di n-2-yepi peridin-4-yll propoxyl-2,4-dinethylnicotinic acid

et hyl @ster |(Prgeparation 58, 0.50 g J{ i,S ml ) was|saponified, using a
procedyre si moVE@S that outlined | PFepar®ion 44, to furnish the title
conmpourjd: m|z ( % s [ M- Hr ( REEHOE2A): 10Exappl_es;q gn%%@glzes in
Tabl e 3 W8re synt hesi sed Usiknaon t he 1 oiptralmi-hgll-gener al %rﬁs ie: 0’'a
sol utign of |4-1(R) - 3-(4- melf hghe}ul f Opybphenaxyyt1- met y gropyl | pi peridine
hydrochl ori de (Preparation 5, 5030 Ny, 46Qiftrmol) in DVSO (1 nmL) was added
DBU (360 RE_ 240 woe and the appropriate aryl halic .
reaction m xture was heated overnight at 100C 15t hen | oaded on to an SCX
cartridge (PReghration3e: SQY-LHIEthiredgfenas- viastygaopy)piperiieticabbglic idie pr oduct
was el uted b9 NH3in Me OH  Evaporation of the solvent afforded the
crude product that was purified using one or re of the follow ng
purification nethods: Method 1: Produc e(j?riturated with Et20 then
filtered. Method 2: Products we? e i A by col umm chr onot ogr aphy

(DCM MeOH, 98:2). 20Met hod 3: Fh‘sgduct;s wer e di ssolved in MeOH and shaken
Wi th MP-1socyanate at ambient tenperature for 1 h. Purified products were
obt &i ned upon f NFECEY By Sdrddrerbas rdter it et nuiamivaney H)d 3 Ex
Struct ure hyfaxiel-8peypropyl)pipsridigeol -cartix fjte repapatiop 3420 ( Ry 7.8 mmph and

met hanesul foetshgtiengbeyibride (B8 B\ Bmopy) ih PCpeR@nn): Thepddittopyikiurvisne RT =
4.23 mn; r‘i’aﬁnﬁ(dE@AmﬁetﬂQ&pér@tm{e%d stirrktlebr § Matuhed m@ﬂjanesulfonyl chloride (5.00 g,

43.7 mmol) and NEL; (6.90 mL, 49.5 mmol) were added and stirring at ambient temperature was

10 continued for 10 h. The reaction mixture was partitioned between DCM and H,0, then the
organic phase was washed with 1M HCI, 1M NaOH and brine, dried (MgSQOy,), filtered and
concentrated in vacuo. Purification by column chromotography (EtOAc-DCM, 1:19) afforded
the title compound: RT = 3.65 min; m/z (ES") = 336.19 [M + H]* (Method A).

15 Preparation 31: 4-[(R)-3-(4-Methoxycarbonyl-3-methylphenoxy)-1-methylpropyl |piperidine-1-
carboxylic acid rerz-butyl ester

Neas

The title compound was synthesied from 4-hydroxy-2-methylbenzoic acid methyl ester

(8.10 g, 48.7 mmol) and 4-((R)-3-methanesulfonyloxy- 1-methylpropyl)piperidine-1-carboxylic
20 acid tert-butyl ester (Preparation 30, 16.3 g, 48.7 mmol) employing a procedure similar to that

outlined in Preparation 17: RT = 4.55 min; m/z (ES") = 406.30 [M + H]* (Method A).

Preparation 32: 2-Methyl-4-((R)-3-piperidin-4-yl-butoxy)benzoic acid hydrochloride

NH.HCI
O
(o]

25 To a solution of 4-[(R)-3-(4-methoxycarbonyl-3-methylphenoxy)-1-methylpropyl]-

piperidine-1-carboxylic acid tert-butyl ester (Preparation 31, 10.0g, 24.7 mmol) in MeOH (100
mL) and H,O (10 mL) was added LLiOH-H,O (10.4 g, 246.9 mmol) and the resulting mixture
was stirred at 50°C for 16 h. The MeOH was evaporated off under reduced pressure, then the
remainder was dissolved in H,O and acidified to pH 1 with 1M HCI, before being extracted with
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2's * 0"0 JIN JJi 4-[(R-3-(4- Methanesul fonyl -phenoxy)-1-nethyl -
propyl]-3,4,5,6- tetrahydro-2H11, 21bipyridinyl RT = 1.91 mn; mz (ES) =
389. 17 [ Mve 2bfoso3et hod B) WO 2010/ 004343PCT/ GB2009/ 0p0821B28090050825 N
l"sli NN 2- { 4-[(R)-3-(4- Methanesul fonyl - phenoxy)-1-nethyl -

propyl ] piperidin-1-yll- pyrazine RT = 3.38 mn; mz (ES) = 390.15 EM + Hr
(Method B) 4 's (5"Db 3- { 4-[(R)-3-(4- Methanesul fonyl -

phenoxy) - L-rses () “ThPEyiell BigRBE dxeHhdis Wery/dided (G 9TRS, MytrRY bidddgdeneaddn = 1. 91

T F( R;d é E 57§2ur0r£0 ﬁgﬁ g k%l) gMné"arBd&he-%-%¥ Qen@ )q rgthyﬁﬁ yl] éldﬁ% mégr;bﬁx_ {10 | I -
pyri m di ne aﬁﬁl”}@%@ e 1{10 X (P E@%< 41?21 >f A/IP] 8@%{ % lscfoﬁ?o‘*é O'so
N was stirred with 4M HCI in d10xane fot 2 h. Removal of the solvent in vacuo afforded the title

5 compound: RT = 2.43 min; m/z (ES™) = 292.18 [M + H]* (Method A).

Preparation 33: 4-{(R)-3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]butoxy }-2-methylbenzoic

Nﬁ/CI
|
Ho\"/@/

(o]

N
10 The title compound was synthesized from 2-methyl-4-((R)-3-piperidin-4-ylbutoxy)-

acid

>

benzoic acid hydrochloride (Preparation 32, 500 mg, 1.53 mmol) and 2,5-dichloropyrimidine
(270 mg, 1.84 mmol) employing a procedure similar to that outlined in Preparation 20: RT =
4.39 min; m/z (ES") = 404.14 [M + H]" (Method A).

15 Preparation 34: 4-{(R)-3-[1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl|butoxy} -2-methylbenzoic

N/
A
N® 'N
Ova
Hom,E;j/
o

The title compound was synthesized from 2-methyl-4-((R)-3-piperidin-4-ylbutoxy)-

acid

benzoic acid hydrochloride (Preparation 32, 500 mg, 1.53 mmol) and 2-chloro-5-ethyl-
20 pyrimidine (260 mg, 1.84 mmol) employing a procedure similar to that outlined in Preparation
20: RT = 3.92 min; m/z (ES") =398.21 [M + H]* (Method A).

Preparation 35: 5-tert-Butyl-2-chloropyridine

D)“
Cl #

25 3.3-Dimethylbutyraldehyde (6.30 mL, 50.0 mmol) was added dropwise over 20 min to a
stirring solution of morpholine (4.00 mL, 46.0 mmol) in anhydrous cyclohexane (40 mlL) under
argon. The resulting solution was heated at 80°C for 16 h, before cooling to ambient temperature
and adding EtOAc (40 mL), hydroquinone (20.0 mg) and acetic acid (0.3 mL). The reaction
mixture was heated to 78°C and 2-chloroacrylnitrile (5.54 mL, 69.0 mmol) was added dropwise

30 over 20 min. Hetaing at 78°C was continued for 1 h, then HCI gas was bubbled through the
reaction mixture for 15 min, before cooling to ambient temperature. Saturated aqueous NaHCO;
was added to adjust the reaction mixture to pH 8, then the organic phase was separated and the
aqueous extracted with EtOAc (2x). The combined organics were washed with brine, dried
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2- { 4-[(R)-3-(4- Methanesul fonyl - phenoxy)-1-nethyl -

propyl Thiperidin-1-yll- 5-propylpyrimdine RT = 4.25 mn; nmz (ES) = 432.18
[ A/ + H WORtooa4B) 7 "s * 6"b 4-[ (R - 3-(4- PCT/GB2009/050825

Met hanesul f onyl - phenoxy) - 1- net hyl - propy1] -5'- trifluoronethyl-3, 4,5, 6-
tetrahydro-2H 1, 2' ] bipyridinyl RT = 4.49 min; mz (ES) = 457.12 EM + Hr
(Method B) 8 s 1.1 goooN | 4-[(R-3-(4- Methanesul fonyl -

phenoxy) -1 ‘(NES@}Y | filtedofl RSP ceAratddBE ROXY Purification by column chromatography (EtOAc—

3,4,5,6- , 0% 13 (M
' ( Vit hggtlgaf]%)%t&dgd'&ém%jcghpéﬁ% Qh”_-yi 4ﬂn m@ F}%ﬁ)e—?uﬂfogn{ﬂ/jé p§]5(§/} tiva4d [M +
d| n- -

phenoxy) 1- et hy| - [o %/I’I m di ne RT = 3.80
mn: Sﬁpa.l:ath 43 3 (Ntert 111]?/1 3(%@ FFHEPY@)O 2fb[lg-2§blg}f1d(tg 45 YINpropoxy)-2- {
4- [@R) 3 (@ethvéﬂplwawegdl fonyl - phenoxy)-1-nethyl - propyl]piperidin-lI-yll -

4- et hoxypyrimdine RT = 2.31 min; mz (ES) = 42D0.03 [M+ H + (Method B)
WD 2010/ 004343PCT1GB20091050825 NI

N N
o\/\/O

0]

The title compound was synthesized from 2-methyl-4-(3-piperidin-4-ylpropoxy)-
benzoic acid hydrochloride (Preparation 10, 400 mg, 1.28 mmol) and 5-tert-butyl-2-chloro-
pyridine (Preparation 35, 302 mg, 1.79 mmol) employing a procedure similar to that outlined

10 in Preparation 25: RT = 3.07 min; m/z (ES") = 411.16 [M + H]" (Method A).

Preparation 37: 4-{3-[1-(5-Isopropylpyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylbenzoic
acid methyl ester

15 The title compound was synthesized from 4-[3-(4-methoxycarbonyl-3-methyl-
phenoxy)propyl]piperidine-1-carboxylic acid fert-butyl ester (Preparation 6) and 2-chloro-5-
isopropylpyrimidine employing the procedures outlined in Preparation 11: RT = 4.44 min; m/z
(ES")=412.22 [M + H]" (Method A).

20 Preparation 38: 4-{3-[1-(5-Isopropylpyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylbenzoic
acid

To a solution of 4-{3-[1-(5-isopropylpyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methyl-
benzoic acid methyl ester (Preparation 37, 726 mg, 1.76 mmol) in MeOH (17 mL) and H,O (3
25 mlL) was added NaOH (704 mg, 17.6 mmol) and the resulting mixture was stirred at 50°C for 16
h. THF (5 mL) was added to the reaction mixture and heating was continued for 72 h. The
reaction mixture was cooled to ambient temperature, acidified to pH 1 with 2M HCI and
extracted with DCM and EtOAc. The combined organic extracts were concentrated in vacuo to
yield the title compound: RT = 3.90 min; m/z (ES) = 398.19 [M + H]* (Method A).
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11 s * s 0b 4-[(R-3-(4- Methanesul fonyl - phenoxy)-1-nethyl -

propyl] -5 -nmethyl- 3,4,5 6-tetrahydro-2H [1,2]bipyridinyl RT = 2.01 m n;

m z (ES) wo208/@%B4pM- Fir (Method B) 12 ?s # crb  4-[ ( RCTRK2469/050825

Met hanesul fonyl - phenoxy)-1-net hyl - propyl]-4'-nethyl -
3,4,5,6-tetrahydro-2H 1, 21bipyridinyl RT = 1.99 mn; mz (ES) = 403.05 [ M+
H+ (Method B) 13 "s I11 6"b N 2- { 4-[(R)-3-(4-

Met hanesul f onyl phenoxy) - 1- et hyl propyl Thi peridin-1-y11-

4, 6-di neth ) iir (Met hod B)
14 's 1111%5)‘)6%&?9:}?% lf B?ro'ﬁ&g‘d?n eﬁ?{bﬂpﬁ?{ﬁg@ ul ?%ﬁo&ﬁplh%gg;) “met hyl -

pr opyl Thi perlggy = ﬁ 5 r|md| ne RT = 3.44,mn;, mz (ES) 389.94 [M+ H +
(Method B) 15 *I o so NV 5-Butyl-2-{ 4-] R))LS- 4-

met hanesul f onyl phenoxy) - 1- met hyl propy! Th{ pdri @i/n>1 -y11- pyrinidine RT =
4.67 min; mz (ES) = 446.13 |

Br

5 Reaction of 4-bromo-3,5-dimethylphenol with 4-((R)-3-methanesulfonyloxy-1-
methylpropyl)piperidine-1-carboxylic acid ters-butyl ester (Preparation 30) employing a
procedure similar to that utilized in Preparation 17 furnished the title compound: RT =
5.40 min; m/z (ES™) = 440.18 [M + H]" (Method A).

10 Preparation 40: 4-[(R)-3-(4-Carboxy-3,5-dimethylphenoxy)-1-methylpropyl]piperidine-1-
carboxylic acid fert-butyl ester

SSean

Using a procedure similar to that employed in Preparation 18, 4-[(R)-3-(4-bromo-3,5-

dimethylphenoxy)-1-methylpropyl]piperidine-1-carboxylic acid tert-butyl ester

15 (Preparation 39) was transformed into the corresponding aryllithium, which was then reacted
with CO, to furnish the title compound: RT = 4.28 min; m/z (ES™) = 404.45 [M — H]”
(Method A).

Preparation 41: 2,6-Dimethyl-4-((R)-3-piperidin-4-ylbutoxy)benzoic acid hydrochloride

NH.HCI
(o)
XY
o

A stirred solution of 4-[(R)-3-(4-carboxy-3,5-dimethylphenoxy)-1-methylpropyl]-

20

piperidine-1-carboxylic acid tert-butyl ester (Preparation 40, 200 mg, 0.49 mmol) in CH,Cl, (3
mL) at 0°C was treated with a solution of TFA (2 mL) in CH,Cl, (3 mL). After 2 h, the reaction

25 mixture was concentrated under reduced pressure, before being stirred with CH,Cl, (3 ml.) and
1M HCI (2 mL). After 1 h, the mixture was concentrated in vacuo to afford the title compound:
RT = 2.13 min; m/z (ES") = 306.15 [M + H]* (Method A).

Preparation 42: 4-{(R)-3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl|butoxy }-2,6-dimethyl-
30 benzoic acid
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O'b 5 -Fluoro-4-[(R) -3-(4- nethanesul fonyl phenoxy) - 1- net hyl -
propyl{-3,4,5,6- tetrahydro-2H 1, 21bipyridinyl RT = 3.77 mn; mz (ES) =
407. 09 [ MvORpro/q0dsaBhod A) 17 o'so ci 5'-Chloro-4-[(R) - BCTAB2009/050825

met hanesul f onyl phenoxy) - 1- net hyl -  propyl] -3, 4,5, 6-

tetrahydro-2H 1, 21bi pyridinyl RT = 4.12 min; mz (ES) = 423.05 [M+ Fir
(Method A) WD 2010/ 004343PCT/ GB2009/ 050825 Exanpl e 18: 4- { 3-E
-(5-Chloropyrimdin-2-yl)piperidin-4-yll pro 9 -N(2-hydroxyethyl)-2-

met hyl benzam de CI HON 0 HOBt.H20 (50.0 310 | anol ) was added to a
stirred solution of 4-{3-[1- (5 chl oro-

S5pyrim din-2-yl) piperidin-4-yl t hyl benzoic acid (Preparation
12, 110 ng, 283 !.(nol) andHE 05rrg, 370 lim') in THF (7 m.). After
20 m n, 2-am noethanol (681.(lg 1.13 mvl) was added and the resulting

m xture was heated at 40C for 16 h. The THF was renmoved in vacuo and the
residue partitioned between Et 0Ac and 2M NaOH. The organi ¢ phase was

separat ed and WREKHE UitOrfimpinaeE) - piersn- 4y iy opy piecic it yfeceidig dri ed
(MySO4) .  1QPiepamation Hp witk 3S-dishioropyrapding tufiliving agnagedyon sitfijag xthay puthned grol urm

chr 6mat ogr drbpar{tlonQAG)cl@tl fietidecbntphendt RT £ @.2¢ o ennds') R¥F1&223MMOHM n; nlz ( ES)
= 433. 24 [ MMtk Af Met hod A) . The am des listed in Table 4 were

synt hesi sed by condensi ng the appropri at e acid with the appropriate ani ne,

enpl oyi ng q’ E ! OCt ﬂ%g & J%) 1 tf@k}%mbg%ar P ;_pilel!ui] ne 9 )butoxyf%er%yl%léotm}cSacld-abl e 4 K

Structure
(o]
\/\/OJJLOJv
Y’

ethyl ester
\/O =N

10 °
DIAD (5.20 ml, 20.6 mmol) was added to a stirred solution of tert-butyl 4-((R)-3-
hydroxy-1-methylpropyl)piperidine-1-carboxylate (Preparation 3, 4.56 g, 17.7 mmol), 6-
hydroxy-2-methylnicotinic acid ethyl ester (4.44 g, 26.6 mmol) and PPh; (6.97 g, 26.6 mmol) in
anhydrous THF (50 ml) at ambient temperature. After stirring for 30 min, the solvent was
15 removed in vacuo, and the remainder was dissolved in EtOAc and washed with 2M NaOH (2x)
and brine. The organic layer was dried (MgSO.), concentrated under reduced pressure to

approximately one fifth of the original volume and IH was added. The solid produced was

removed by filtration and the filtrate was concentrated under reduced pressure and purified by

column chromatography (EtOAc-IH, 3:17) to afford the title compound: RT = 4.75 min; m/z
20 (ES") =421.28 [M + H]* (Method A).

Preparation 44: 6-[(R)-3-(1-tert-Butoxycarbonylpiperidin-4-yl) butoxy]-2-methylnicotinic acid

eas

2N

HO
(o]
LiOH.H,O (3.00 g, 71.4 mmol) was added to a stirred solution of 6-[(R)-3-(1-tert-
25 butoxycarbonylpiperidin-4-yl)butoxy]-2-methylnicotinic acid ethyl ester (Preparation 43, 3.00
g, 7.14 mmol) in MeOH (40 mL) and H,O (4 mL) and the resulting suspension was stirred at
60°C for 16 h. The solvent was removed in vacuo, then the remainder was dissolved in H,O,
acidified to pH 1 with 2M HC]I and extracted with DCM (3x). The combined organic extracts
were dried (MgSQ,), filtered and concentrated in vacuo to afford the title compound: RT = 4.02
30 min; m/z (ESY) = 393.28 [M + H]" (Method A).
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19 OHHHON * O NIlrs' ci 2/ \ /0 4-{ 3
-[1-(5-Chl oropyrimdin2-yl)piperidin-4-yll - propoxy}-N((S)-2, 3-
di hydr oxywoapwlj4R3net hyl benzam de RT = 3.66 nmin; mz (ESY/GBAUGRR5[ M +
H + 20 HOTh, N HO * (3 4- { 3
-[1-(5-Chl oropyri m di n2-3/1)pi peridin-4-y11- propoxy } -N-(2-hydroxy-1 -
hydr oxynmet hyl et hyl )-2- net hyl benzam de RT = 3.66 mn; nfz (ES) = 463.31 [M
+ H + 21 HFLdPakatRnas: N (Ry-3-[1L(5 Onhlcfopyrididin-2-yl)piperidin-4-yl]butoxy } -2-methylnicotinic
-[1-(5-Chl gfgpyri m di n2-yl ) pi peridin-4-yll - propoxy } -2-nethyl- benzan de
RT = 3.92 mn; mz (ES) = 389.19 [M+ H + ZZN%%.HO(S

N)\\N l

oo

N

HO
O

4M HCl in dioxane (100 mL) was added to 6-[(R)-3-(1-fert-butoxycarbonylpiperidin-4-
5 yDbutoxy]-2-methylnicotinic acid (Preparation 44, 2.70 g, 6.89 mmol) and the resulting
solution was stirred at ambient temperature for 2 h. The resulting solid was collected by
filtration and washed with Et,0 to afford the hydrochloride salt of 2-methyl-6-((R)-3-piperidin-
4-ylbutoxy)nicotinic acid: RT = 2.43 min; m/z (ES") =292.18 [M + H]". To a stirred solution of
this compound (500 mg, 1.37 mmol) in DMSO (1 mlL) was added 2,5-dichloropyrimidine (410
10 mg, 2.74 mmol) and DBU (814 plL, 5.48 mmol) and the resulting solution was heated at 100°C
in a sealed tube in the microwave for 1.5 h. The reaction mixture was diluted with 10% aqueous
citric acid and EtOAc, then the organic phase was separated and washed with H,O (3x) and
brine (3x), before being dried (MgSO,). Filtration, removal of solvent under reduced pressure
and purification by recrystallisation (EtOAc) afforded the title compound: RT = 4.63 min; m/z
15 (ES") =405.12 [M + H]* (Method A).

Preparation 46: 6-{3-[1-(5-Isopropylpyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylnicotinic
acid ethyl ester

~© ~ZN
20 °
4M HCl in dioxane (10 ml.) was added to 6-[(R)-3-(1-tert-butoxycarbonylpiperidin-4-

yl)butoxy]-2-methylnicotinic acid ethyl ester (Preparation 43, 2.00 g, 4.80 mmol) and the
resulting solution was stirred at ambient temperature for 4 h. The solvent was removed in vacuo
to afford the hydrochloride salt of 2-methyl-6-(3-piperidin-4-ylpropoxy)nicotinic acid ethyl

25 ester. To a stirred solution of this compound in DMSO (20 ml) was added 2-chloro-5-
isopropyl-pyrimidine (357 mg, 2.29 mmol) and DBU (1.52 g, 11.0 mmol) and the resulting
solution was heated at 100°C for 16 h. The solvent was removed in vacuo at 80°C and the
remainder was dissolved in DCM and washed with saturated NaHCO; solution and brine, before
being dried (MgSO.), filtered and concentrated in vacuo. Purification by column

30 chromatography (EtOAc—IH, 1:4) afforded the title compound: RT = 4.64 min; m/z (ES") =
427.23 [M + H]" (Method A).

Preparation 47: 6-{3-[1-(5-Isopropylpyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methyl-
nicotinic acid
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4- { 3 -[1-(5-Chloropyrimdin2-yl)piperidin-4-y11- propoxy}-N-(2-hydroxy-1-
hydr oxynmet hyl et hyl ) -2, 6- di net hyl benzam de RT = 3.60 mn; mz (ES) = 477.16
[M+ H + wo2om@34604343PCT/ GB2009/ 050825 23 1Q CI H'.. PCT/GB2@/45G25 N
OH(101 o 4-[3-(5 -Chloro-3,4,5,6- tetrahydro-2H [1,2' 1bi pyridinyl-4-y1)-
propoxy]-N-((S)-2,3- dihydroxypropyl)-2-net hyl benzam de gll (CDC13)
1.21-1.36 (m 2H), 1.41-1.51 (m 2H), 1.52-1.65 (m 1H) 1.78-1.92 (m 4H),

2.50 (s, 3H), 2.79- 2.90 (m 2H), 2.90-3.03 (m 3.59-3.73 (m 4H),
3.85-3.94 (m 1H), 4.01 (t, 2H), 422431( '6.15- 6.24 (m 1H),

6.62 (d, 1H, 6.71-6.80 (m 2H), 7.36-7 811815(m 1H); RT =
3.17 min; mz (ES) = 462. 17[|v|+ Hr % ....... H HO
N 2 4-[3-(5 - Chlor034 effa 02H[12]b|pyr|d|nyl 4-y1) -
pr opoxy] - N-((R) 2- hydr oxy- "P S}I et hyI) 2-met hyl benzam de RT = 3.42 mn;
mz (ES) = 446.20 [M+ H + 25 Lol HHO\IlllO: :
N ((R)-2- Hydrox I tor Ir 0- 2H-
[1 2' ] bi pyrl dij n?ésgﬁ%ﬁﬁyg (25 %p&);?y j@?ﬁf)ﬂﬁ%{]& =) ro@o£y§2 g mz (ES)

454 27 coh-ig ac1d ethyl ¢ster (Pre ara [Lmo

mL) was added NaOH (133 mg, 3.22 mmol) and the resulting mixture was stlrred at 50° C for 18
5 h. The reaction mixture was cooled to ambient temperature, acidified to pH 1 with 2M HCI and

extracted with DCM and EtOAc. The combined organic extracts were concentrated in vacuo to
yield the title compound: RT = 3.54 min; m/z (ES") = 399.21 [M + H]* (Method A).

Preparation 48: 6-[3-(1-tert-Butoxycarbonylpiperidin-4-yl)propoxy]-2-methylnicotinic acid

10 ethyl ester
(o]
\/\/E)‘l JLOJV
N (o)

\/O I ~2N

o

The title compound was synthesized from tert-butyl 4-(3-hydroxypropyl)piperidine-1-
carboxylate (5.00 g, 2.05 mmol) and 6-hydroxy-2-methylnicotinic acid ethyl ester (4.47 g, 2.47
mmol) employing a procedure similar to that outlined in Preparation 43: RT = 4.60 min; m/z
15 (ES*) =407.24 [M + H]* (Method A).

Preparation 49: 6-[3-(1-tert-Butoxycarbonylpiperidin-4-yl)propoxy]-2-methylnicotinic acid

¥ess

2N

o]

HO

The title compound was synthesized from 6-[3-(1-tert-butoxycarbonylpiperidin-4-yl)-
20 propoxy]-2-methylnicotinic acid ethyl ester (Preparation 48, 7.07 g, 1.74 mmol) employing a
procedure similar to that employed in Preparation 44: RT = 3.96 min; m/z (ES™) = 379.16 [M +
HJ" (Method A).

Preparation 50: N-(2-Hydroxy-1-hydroxymethylethyl)-2-methyl-6-(3-piperidin-4-ylpropoxy)-

\/\/O\IH.HCI
O
Ho N
R
o

HO

25 nicotinamide hydrochloride
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26 AN', 0,01 HNIlir O 4-[3-(5"-Fluoro-3,4,5,6-

tetrahydro-2H 1, 2' {bi pyri di nyl-4-y1l)- propoxy]-2-nethyl benzam de RT = 3.09
mn; mz wWwagpiewodaz. 18 [Mr Hr 27 0..................... ®LTIGEID0INS0825
4-13-(5-1sopropyl -3,4,5 ,6- tetrahydro-2H 1, 2' ] bi pyridi nyl-4-y1)-
propoxy] - 2-nmet hyl - benzamde RT = 2.72 mn; mz (ES) = + 396.20 [Mt H 28
HOHO .". ... ... .. . . CIN ,Nell 4- {

3-[1- (5- Et hyl py HoB. ﬁgmaﬂyﬁ@imrﬁﬁumwﬂa&dkam PHERDXN koMb (63 3y dFOoXY - 1-

hydr oxymet h}\{o CQ%J)]) enﬁmtﬁtgrg)kgg l%le-gotmlcaaquP%ﬂvatlm 4 (@ 4“76457 24 [M+
W 2010/ 0 4 ﬁ olrapd T 4EA(f LIEES fn{pb m'\%?( wﬂg,«x)ﬁeﬁs‘l

1-(5- Eth
e'E h¥l() 2- rré‘?lPr %?P?’é?ﬁ?‘ﬁ 3r9r0 5@% zfaiaéés and 2$S§%ng[wtursqur+ 30

stirred at ambient temperature for 16 h. The THF was removed in vacuo and the residue
dissolved in DCM (200 mlL) and washed with 1M NaOH, H,O and brine, before being dried
(MgSOQ,). Filtration, solvent evaporation, and purification by column chromatography (EtOAc—
MeOH, 25:1) afforded 4-{3-[5-(2-hydroxy-1-hydroxymethylethylcarbamoyl)-6-methylpyridin-
2-yloxy]propyl } piperidine-1-carboxylic acid tert-butyl ester: RT = 3.28 min; m/z (ES") = 452.29

10 [M + H]". To this compound was added 4M HCl in dioxane (2.8 mL) and the resulting solution
was stirred at ambient temperature for 2 h. Removal of the solvent in vacuo afforded the title
compound: RT = 1.88 min; m/z (ES™) = 352.15 [M + H]" (Method A).

Preparation 51: N-((5)-2,3-Dihydroxypropyl)-2-methyl-6-(3-piperidin-4-ylpropoxy)-

\/\/O\IH.HCI
0
OH =

HO\)\/H I ~ZN

15 nicotinamide

o
The title compound was synthesized from 6-[3-(1-tert-butoxycarbonylpiperidin-4-yl)-
propoxy]-2-methylnicotinic acid (Preparation 49, 290 mg, 766 wmol) and (5)-3-amino-
propane-1,2-diol (104.7 mg, 1.15 mmol) employing procedures similar to those outlined in
20 Preparation 50: RT = 1.89 min; m/z (ES") = 350.34 [M - H] (Method A).

Preparation 52: 6-{3-[1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl|propoxy }-2-methylnicotinic

acid
Néj/\
\/\/O“)\\N
o
HO ZN
(o]
25 4M HClI in dioxane was added to 6-[3-(1-tert-butoxycarbonylpiperidin-4-yl)propoxy]-2-

methylnicotinic acid (Preparation 49, 250 mg, 6.61 mmol) and the resulting solution stirred at
ambient temperature for 2 h. Removal of the solvent in vacuo afforded 2-methyl-6-(3-piperidin-
4-ylpropoxy)nicotinic acid hydrochloride. To a solution of this compound in DMSO (5 mL) was
added 2-chloro-5-ethylpyrimidine (222 mg, 1.56 mmol) and DBU (750 pL, 4.67 mmol) and the

30 resulting solution was stirred at 70°C for 72 h and at 100°C for 3 h. The reaction mixture was
diluted with MeOH (10 mlL) and purified using a PE-AX column (MeOH-DCM, 1:1) to afford
the title compound: RT = 3.66 min; m/z (ES") = 385.28 [M + H]* (Method A).

Preparation 53: 6-Fluoro-3-methanesulfonyl-2-methylpyridine

35



HO HO 41 0 "11.- (") ). 443-(5 -Ethyl-3,4,5,6- tetrahydro-2H [1,2" ] bi p
yri di nyl-4- yl) - propoxy]-N(2-hydroxy-1- hydroxynethylethyl)-2-

met hyl berwardd@oiBi3= 2. 57 nm mz (ES) = 456. 25 [ M+ H| +PBT/GB2bi0/040523 O
......... S........**0ON U 443-(5'-Ethyl-3,4,5, 6-

tetrahydro-2H 1, 2' {bi pyri di nyl-4-y1)- propoxy]-N((R)-2-hydroxy-

1-met hyl et hyl ) - 2-nmet hyl benzam de RT = 2.67 mn; mz (ES) = 440.23 [ H +
32 HO HO 410 1o a'solution of 3-bromo-6- ﬂquN:tMMnNhé &I dr70x3imdl) and TMEDA

hydr oxynet Qy B?ﬂﬁbﬂz)z néli“ndl)?ﬁn toh(eﬁe Qb@ﬂ]? aQ%HC g‘ndép a?goﬁ was added 1. 6 M n-

hyd 2 | b de RT =
t26t6r5am.ynt‘ On'}lﬂl‘%lwl %Ie%é&lglé% _91) ger %QO)L(I:Iy%d%?.le fturf SF é{j fi es[ESIZ 221pl’ gpyl 0
....... befone dlm@lyi(&sugw (1. %{&_Hel( %9 21H|q§) y F‘F)t/an was stlrred for Th a

3 45 5, 6- t et/®&htpeirwrrPed o Y ad Ghyinghyee iwdth ﬁ%ﬁ‘!?atﬁi Miz)(ﬂ sqitiop 6iyl-) 2The odtiarrert hy| -
benzam de Hhase was colledmdnyashddzavithbBShe, aried HMGSO.2 Bnd thV solvertlwa8démoved under

vacuum to give a residue which was purified by column chromatography (IH-EtOAc, 39:1) to

furnish 6-fluoro-2-methyl-3-methylsulfanylpyridine. To a solution of this compound (330 mg,
2.10 mmol) in DCM (7 mL) at 0°C was added 77% 3-chloroperbenzoic acid (970 mg, 4.30

10 mmol) over 15 min. A further aliquot of DCM (5 mlL) was added and the mixture stirred for 1 h.
The reaction mixture was diluted with DCM (25 mL), washed with Na,CO; (15 mL) and the
organic phase was collected through a hydrophobic frit. The solvent was removed under vacuum
to furnish the title compound: RT = 2.13 min; m/z (ES™) = 189.89 [M + H]* (Method A).

15 Preparation 54: 3-Methanesulfonyl-2-methyl-6-(3-piperidin-4-ylpropoxy)pyridine
hydrochloride
\/\/OIH.HCI
N (o)
Ngo N\ N

s

NaH (197 mg, 4.93 mmol) was added portionwise to a solution of fert-butyl 4-(3-

hydroxypropyl)piperidine-1-carboxylate (1.00 g, 4.11 mmol) in THF (10 mL) and the resulting

20 reaction mixture stirred at ambient temperature for 1 h. 6-Fluoro-3-methanesulfonyl-2-
methylpyridine (Preparation 53, 778 mg, 4.11 mmol) was added to the reaction mixture and the
resulting solution stirred at 70°C for 2.5 h before quenching with H,O. The reaction mixture was
extracted with EtOAc (3 x 100 mL) and the combined organic extracts washed with brine, dried
(MgSQ.,), filtered and concentrated in vacuo. Purification by column chromatography (IH-

25 EtOAc, 3:7) afforded 4-[3-(5-methanesulfonyl-6-methylpyridin-2-yloxy)propyl]piperidine-1-
carboxylic acid tert-butyl ester: RT =4.17 min; m/z (ES") = 413.18 [M + H]". To this compound
(740 mg, 1.79 mmol) was added 4M HCI in dioxane (10 mL) and the resulting solution stirred at
ambient temperature for 2 h. The solvent was removed in vacuo to afford the title compound:
RT = 2.21 min; m/z (ES™) = 313.23 [M + H]" (Method A).

30
Preparation 55: 3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl propan-1-ol

N)N\\le/CI
HO\/\/Q

A stirred solution of 3-piperidin-4-ylpropan-1-ol hydrochloride (15.0 g, 84 mmol) in
DMSO (120 mL) was cooled to 0°C, before being treated dropwise with DBU (30.0 mL, 201
35 mmol) over 5 min. 2,5-Dichloropyrimidine (17.4 g, 117 mmol) was added portionwise, then the
reaction was heated to 110°C for 4 h. After cooling to 20°C, the reaction was poured into H,O
(200 mL) and extracted with EtOAc (3 x 500 mL). The combined organic extracts were washed
with 1M HCI (2 x 200 mL), before being dried (MgSQ.,) and concentrated. The residue was
purified by column chromatography (EtOAc—IH, 4:6) to provide the title compound: 'H NMR
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HC]\I OHH 4 0 -Oy

N-((S)-2, 3-Di hydroxypropyl)-443-(5' -i sopropyl 3, 4,5, 6-tetrahydro-2H

1,2 {b| py0|2d10|7‘0p4344 y1l) - propoxy] -2, 6-di et hyl benzam de PRT/GB280970825n; i z
ES) 484.26 [M+ HH+ 35 O HHO. ........... NOO O ------- ool X

(2- Hydroxyet hyl)-443-[3 (5 -isopropyl-3,4,5 ,6- tetrahydro-2H

[1,2 {bi pyri di nyl-4-y1)- propoxy]-2,6-dinethyl- benzam de RT = 2.78 mn;
n z (ES) = (¢:DéBFs Rth-| Mrakbn, \1\@)21038%10216314&9133'71@239%@5%%5 86, 078

HO. ... . /. .. DNOfh B sk by 29 33.66.(B 28, 4.67 gk 21, SN Ap4- {3

-[1-(5- ChI oropyrlmdl n-2-yl) pi peri di n-4-

yl ] propoxyl- N ( 2- hydroxyet h& ) -2, 6-di met hyl benzam de RT = 3.75 mm nfz (ES)
= 447.19 m_pel}qlratg)? 56 S (A Blorop}_lr{rr_n(_hpa2nyl)p1p@}w él]pa;opO{(y}g’z methylmcotlmc

[15(5 ChI aridpipylientedi n- 2- yI ) pi peridin-4- yl]pr opoxyl N-((R)-2-

hydr oxy- 1- met hyl et hyl ) -2, 6- di met hyl benzam demRE/ 3.80 Mm mz (ES) =

461.18 [ M+ Hr NSy
\ A o\/\/O

(o) I/N

ZAI—|

(o)

DIAD (2.88 mL, 14.7 mmol) was added dropwise over 10 min to a stirred solution of 3-

[ 1-(5-chloropyrimidin-2-yl)piperidin-4-yl]propan-1-ol (Preparation 55, 2.50 g, 9.8 mmol), 6-
hydroxy-2-methylnicotinic acid ethyl ester (1.95 g, 10.8 mmol), and PPh, (3.85 g, 14.7 mmol) in

10 anhydrous THF (40 mL). After 16 h, the THF was removed under reduced pressure, then the
residue was partitioned between EtOAc (200 mL) and 1M NaOH (100 mL). The organic layer
was washed with brine, before being dried (MgSQ,), filtered and concentrated. The remainder
was triturated with EtOAc-IH, then the filtrate was collected and purified by flash
chromatography (EtOAc—IH, 1:9) to furnish the title compound: m/z (ES™) =419.16 [M + H]"

15 (Method A).

Preparation 57: 6-{3-[1-(5-Chloropyrimidin-2-yD)piperidin-4-yl]propoxy }-2-methylnicotinic

acid
N ¢TC|
N
\/\/E]‘l "
oY
HO 2N
o
20 6-{3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylnicotinic acid ethyl

ester (Preparation 56, 2.65 g, 6.33 mmol) was saponified, using a procedure similar to that
outlined in Preparation 44, to furnish the title compound: m/z (ES*) = 391.13 [M + H]*
(Method A).

25 Preparation 58: 6-{3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]propoxy }-2,4-dimethyl-

le\:‘j/m
N 0\/\/6

~N

nicotinic acid ethyl ester

(o)
o]
3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]propan-1-ol (Preparation 55, 1.55 g, 6.05
mmol) was condensed with 6-hydroxy-2,4-dimethylnicotinic acid ethyl ester (1.30 g,
30 6.66 mmol), employing a protocol similar to that outlined in Preparation 56, to furnish the title
compound: m/z (ES") =433.17 [M + H]" (Method A).
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38 o HO or-Cii IrN,)1 4- { 3 -[1-(5-Ethyl pyrimdin2-yppiperidin-4-yl1-
propoxyl- N- ((R)-2-hydroxyl-nethyl et hyl)-2-nmethyl benzamde RT = 3.25 mm m z

(ES) = 4ayo028100004348r 39 FI2N1O y N? N. 4- { 3 PCT/GB2009/050825
-[1-(5- Et hyl pyri m di n2-yppi peridin-4-y11- propoxyl-2-nethyl- benzam de RT =
3.30 min; mz (ES) = 383.17 [Mt HH+ 40 HO ................... 41 o0 N

U rpropoxy] -N-((R)-2-hydroxy- 4-[3-(5 -tert-Butyl-3,4,5,6- tetrahydro-2H
[1,2"] bi pyridinyl-4-y1)- 1-nethylethyl)-2-nethyl benzam de RT = 2.84 m n;
Mz (ES) = @hf4i [5M+6 (1 43 ChiofdR Q231 Riperidin.a-yi: 2 4-dimd

4-[3-(5 -terc?§§u§§‘ S R B U %yl)

pr opoxy] N- 22yt oxy 1 hydr oxynet hyl et hyI) 2 ngt hyl benzam de RT 2.73

mm nlz (ES) 48426[I\/Hr H+ 42 1 Ho™...-" HwvVI 0."...s. .CisliN
443-(5'-tert-Buty1-3,4,5,6- tetrahydro-2 NZ ShDi pyri di nyl-4- yl)
propoxy]-N-((S)-2, 3- di hydr oxyqQr dp&ﬁdyl benzam de RT = 2.82 mn; nmz
(ES) = 484.29 [M+r ME 43 HO ,, | N'

(o]

5 6-{3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]propoxy }-2,4-dimethylnicotinic acid
ethyl ester (Preparation 58, 0.50 g, 1.15 mmol) was saponified, using a procedure similar to
that outlined in Preparation 44, to furnish the title compound: m/z (ES™) = 405.15 [M + H]"
(Method A).

10 Examples
The Examples in Table 3 were synthesised using the following general procedure:
To a solution of 4-[(R)-3-(4-methanesulfonylphenoxy)-1-methylpropyllpiperidine hydrochloride
(Preparation 5, 50.0 mg, 160 pmol) in DMSO (1 ml) was added DBU (36.0 pL, 240 pmol)
and the appropriate aryl halide (240 pmol). The reaction mixture was heated overnight at 100°C
15 then loaded on to an SCX cartridge (2 g). The SCX cartridge was washed with MeOH, then the
product was eluted with 1% NH;in MeOH. Evaporation of the solvent afforded the crude
product that was purified using one or more of the following purification methods:
Method 1: Products were triturated with Et;O then filtered.
Method 2: Products were purified by column chromotography (DCM-MeOH, 98:2).
20 Method 3: Products were dissolved in MeOH and shaken with MP-Isocyanate at
ambient temperature for 1 h. Purified products were obtained upon filtration and evaporation of
the solvent.

Table 3
Ex | Structure Name Spectra

N4TF 5-Fluoro-2-{4-[ (R)-3-(4-

)\\

N~ °N methanesulfonyl- ) .
RT =4.23 min; m/z (ES™) =

o v phenoxy)-1-methyl-

. 408.16 [M + H]" (Method B)

propyl]piperidin-1-yl}-
pyrimidine
4-[(R)-3-(4-
iy Methanesulfonyl-
\/\/O‘l phenoxy)-1-methyl- RT = 1.91 min; m/z (ES") =

: propyl]-3,4,5.6- 389.17 [M + H]* (Method B)
o tetrahydro-2H-
[1,2']bipyridinyl
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HO o ONc' 4-[3-(5 -Chloro-3,4,5, 6-

tetrahydro-2H 1, 2' 1bi pyri di nyl -4-y1) - propoxy]-N-(2-hydroxy-1-

hydr oxymewbybsvdoyiqp- 2, 6- RT = 3.25 nm mz (ES) = 476. 1PCINB2MBE/050425
2010/ 004343PCT/ GB2009/ 050825 di mret hyl benzamide 44 o H* O
"pN a 4-[3-(5 -Chloro-3,4,5, 6-

tetrahydro-2H 1, 2' ] bi pyri di nyI 4- yl - _propoxy[-N(2-hydroxy-

et hyl) -2, 61
0.....
tetrahydro
1-methy|8tr

1y|) dEme

di et hyl benzam

b|pr|

4 [3-
i nyl-4-y1
net hyl benzani ¢8

3 4Q4irn3-41 z (ES

ﬁeﬂlgyslﬁfog)fl-?’ , 4,5,

he%x%’-%}é ¥ (

propyl]piperidin-1-yl}-
pyrazine

( RRI2-3BBarimeyz (ES") =

= 446.15 [ M+ Hr 45
6-

390.15 [M + H]* (Method B)

3-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
6-methylpyridazine

RT = 1.91 min; m/z (ES") =
404.15 [M + H]" (Method B)

5-Ethyl-2-{4-[(R)-3-(4-
methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
pyrimidine

RT = 3.90 min; m/z (ES™) =
418.14 [M + H]" (Method B)

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
5-propylpyrimidine

RT =4.25 min; m/z (ES") =
432.18 [M + HI* (Method B)

4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]-5'-
trifluoromethyl-3.4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl

RT = 4.49 min; m/z (ES™) =
457.12 [M + H]* (Method B)

4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]-4'-methoxy-
3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl

RT = 2.05 min; m/z (ES*) =
419.13 [M + H]* (Method B)

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
5-methoxypyrimidine

RT =3.80 min; m/z (ES") =
420.13 [M + HI* (Method B)

10

2-{4-[(R)-3-(4-
Methanesulfonyl-
phenoxy)-1-methyl-
propyl]piperidin-1-yl}-
4-methoxypyrimidine

RT = 2.31 min; m/z (ES*) =
420.03 [M + H]" (Method B)
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= 3.52nmn; mz (ES) = 460.17 [M+ Hr 46 He="'' N- HOHo 4 0

CINN, ci 4- { 3-[1-(5-Chloro- pyrimdin-2-yl)piperidin-4- yll
pr opoxyl -Wo@0®)002343- di hydr oxypropyl) -2, 6- di net hyl benzaeiramB208H5(02DCL3)
1.12-1.26 (m 2H), 1.38-1.48 (m 2H), 1.53-1.64 (m 1H), 1.76-1.87 (m 4H),

2.31 (s, 6H), 2.70- 2.77 (m 2H), 2.82-2.93 (m 2H), 2.94-2.99 (m 1H),
3.51-3.76 (m 4H), 3.86-3.98 (m 3H), 4.64-4.73 (m 2H), 6.56 (s, 2H), 8.21
(s, 2H[: Rf = 3.60 nin, mz (ES) = 41_7(.R;§_(4_M+ H 47] HON - H OH o 411 0
oo ] 0N a 4-13- (5" - ro- 3, 4 th§nesulfonl
tetrahydro{2H 1, 2']b| py[[l’;j -4-y1 %'(i_)[ )i‘ 30j / S <
di hydr gxypf opy t hyl benzanf "{é 13) I82 2
1.37-1.|47 '1.48-1.61 (m 1H Pfonylb%ﬁfthgh (m | 49H05 W@;&] %ethﬁ:ﬁ)
2.71- 2.77 (gﬁ\ , 2.77-2.88 (m 2Hp4.52:198h8Ir@QH{ m 1H), 3.51-3.76 (m
4H), 3./84-3.98 (m 3H), 4.19-4.29 (i1, 2bpyridny0-6.10 (m 1H), 6.56 (s, |2H),
6.60 (d, 1F), 7.36-7.43 (m 1H), 8.081& 344 (m 1H); |RT = 3.18 min, mz|(ES)
= 476.15 [M+ Hr 48 2 0 YN Y& 0 Methanesulfonyl-
12 o} ) phenoxy)-1-methyl- RT = 1.99 min; m/z (ES*) =
O H propyl]-4'-methyl- 403.05 [M + H]* (Method B)
\"s“o 3.4,5,6-tetrahydro-2H-
[1,2']bipyridinyl
N? 2-{4-[(R)-3-(4-
NN I Methanesulfonyl- RT = 2.88 min; m/z (ES*) =
13 o \/\/O phenoxy)-1-methyl- T
Y . 418.01 [M + H]" (Method B)
N O H propyl]piperidin-1-yl}-
d’s“o 4,6-dimethylpyrimidine
N ] 2-{4-[(R)-3-(4-
\/\/Ol N Methanesulfonyl- i .
RT =3.44 min; m/z (ES™) =
14 o phenoxy)-1-methyl- +
O X S 389.94 [M + H]* (Method B)
~s - propyllpiperidin-1-yl}-
d'o pyrimidine
Nf)/\/\ 5-Butyl-2-{4-[(R)-3-(4-
0\/\/Ejl i methanesulfonyl- RT = 4.67 min; m/z (ES") =
15 O/ : phenoxy)-1-methyl- - rmn,+mz( )=
~g = . 446.13 [M + H]" (Method B)
oy propyl]piperidin-1-yl}-
pyrimidine
~_F 5'-Fluoro-4-[(R)-3-(4-
N\ | methanesulfonyl-
16 o\/\/Ol phenoxy)-1-methyl- RT = 3.77 min; m/z (ES™) =
/©/ H propyl]-3.4.5,6- 407.09 [M + H]* (Method A)
:S'S“o tetrahydro-2H-
[1,2']bipyridinyl
Al 5'-Chloro-4-[(R)-3-(4-
N\ | methanesulfonyl-
17 o\/\/Ol phenoxy)-1-methyl- RT = 4.12 min; m/z (ES*) =
O/ H propyl]-3.4,5,6- 423.05 [M + H]" (Method A)
"S‘b tetrahydro-211-
[1,2']bipyridinyl
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4- { 3-[1-(5-1sopropyl pyrimdin-
benzam de RT =

3.55 mn;

mz (E

397.26 [ M+ Hr

2010/ 0043%BRIN1GBRAG091050825 49 /)--- zz)=- -)

N ( 2- Hydr oxy- 1- hydroxynet hyl et hyl ) -4-{3-

yl ) pi peridin-4-yl| propoxyl -
1.39-1.49 (m 2H),

2.52- 2.59 Hxdpi: 4- B-[175- Cﬁl@fl’pyrilnlﬁghn—2%/l)§1¥er211r94|-quﬂﬂ)pozﬂ)N (BhBifrxget@d-Lm 6H),

8H) ,

1.51-1.63 (m 1H),

-yl) pi peridin-4- yl]propoxyl-2-nethyl -
= WO

. 0 z PCT/GB2069/030825
[1 (5 | sopropyl pyri m din-2-
2- met hyl benzam de cSH (CDC13) 1.14-1.29 (m
1.75-1.90 (m 4H),

2.48 (s,

4.10-4.19 (nggthyﬂblégmm%666476(m 2H), 6.46-6.55 (m 1H), 6.68-6.78 (m 2H),

7.40 (d, 1H), "8.20 (s, 2H); RT = 3.17 mm mz & 471.18 [MrH] 50 HO 411

(:)""""""a NN ((R)-2-Hydroxy-I|-nmethyl ethyl)- 455%(

[145 i sopropyl pyrim di n-2- y1)p| per|d| n 4- y poxyl 2-met hyl - benzam de
3.43 mn; rrlz(ES+) N14)1 ;1- ci 4- {

341-(5- Chl or opyri m di n-

benzam de RT =

n 4 yI]propoxyl 2, 6- dlnethyl

= 455 18
rz (1 o
3.90 mm nﬁe S)

=Y403. 17 [M+ H + 52 H2N 4

HOBt-H,O (50.0 mg, 370 pmol) was added to a stirred solution of 4-{3-[1-(5-chloro-

5 pyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylbenzoic acid (Preparation 12, 110 mg, 283
umol) and EDCI (70.5 mg, 370 wmol) in THF (7 mL). After 20 min, 2-aminoethanol (68 plL,
1.13 mmol) was added and the resulting mixture was heated at 40°C for 16 h. The THF was
removed in vacuo and the residue partitioned between EtOAc and 2M NaOH. The organic phase
was separated and washed with 2M NaOH, 1M HCI and brine, before being dried (MgSQO,).
10 Filtration, solvent evaporation, and purification by column chromatography (EtOAc) afforded
the title compound: RT = 3.79 min; m/z (ES") = 433.24 [M + H]* (Method A).
The amides listed in Table 4 were synthesised by condensing the appropriate acid with
the appropriate amine, employing a procedure similar to that outlined in Example 18.
15
Table 4
Ex | Structure Name Spectra: LCMS Method A
N,j,cu 4-{3-[1-(5-Chloropyrimidin-
A 2-yl)piperidin-4-yl]-
O yhpiperidin4-yl] RT = 3.66 min; m/z (ES*) =
19 oH ° propoxy }-N-((S5)-2,3- .
Ho\/k/n X 463.22 [M + H]
dihydroxypropyl)-2-methyl-
o
benzamide
N;j,a 4-{3-[1-(5-Chloropyrimidin-
. 2-yl)piperidin-4-yl]- _ .
° RT = 3.66 min; m/z (ES™) =
20 " propoxy }-N-(2-hydroxy-1- .
N 463.31 [M + H]
HO/T o hydroxymethylethyl)-2-
"o methylbenzamide
~_Cl
":j/ 4-{3-[1-(5-Chloropyrimidin-
’1 0\/\/0‘ N 2-ylpiperidin-4-yl]- RT =3.92 min; m/z (ES*) =
HZN\H/Q/ propoxy }-2-methyl- 389.19 [M + H]*
o benzamide
Né)/c' 4-{3-[1-(5-Chloropyrimidin-
J%N 2-yD)piperidin-4-yl]- _ .
RT = 3.60 min; m/z (ES™) =
22 propoxy }-N-(2-hydroxy-1- .
477.16 [M + H]
Ho/\/r hydroxymethylethyl)-2,6-
dimethylbenzamide
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Cl 443-

(5

-Chl oro-3,4,5, 6-
propoxy] - 2, 6-di met hyl benzam de RT =

tetrahydro-2H 1, 2' ] bi pyridi nyl-4-yl)-
3.59 Mmm m z (ES)

4 N/ 4- WO20ra4345- | sopropyl pyri m di n-2-yl) pi peri di n- 4PCT/GB2009/050825

yl ] propoxyl- 2, 6-di net hyl -
54 2 * OCNIN 4-[3-(5"-1sopropyl

benzam

-3,

= 402.11 [M+ H 53 2

+ RT

= 3.42

nmm

tetrahydro-2H 1, 2' | bi pyridi nyl-4-
mz (ES) = 410.20 [ M+
il oro-3, 4,5, 6-

4-13-(§'

Pr opoxy
(ES)
443- (5'
Pr opoxy

-G
]- N
462,
- Chl
[ - N

((R)-2,3- dihydroxypro
17 [M+ ME WD 2010/ 00
oro-3,4,5,6- tetrahydr

(2- hydr oxy- 1- hydﬁylrr

de RT = 3.78 mm mz (ES) = 411.20 [M+ H +
4.5 | 6-

v1)- propoxy]-2,6-di nethyl- benzam de

Hr HO N10) H CH GJHH@UUIQMI 1.36 (m,

tetrahydro-2H [1 ,2']bipyri

pyl) - 2- met hyl benzar
4343PCT/ GB2009/ 050¢

tetra){lydro ZﬁEt hy et hyl
[1,2']bipyridinyl-4-yl)-

0. "J[SJCh%r&@hB cidi g _
P90 anBtih2IoBerPdm de

gi MY L1471 Yoh) ow),
y

gl iy 2 |

A5y

(s, 3H), 2.79-

2H), 3.59-3.73 (m, 4H),

m z

U

23 3.85-3.94 (m, 1H), 4.01 (t,
-N-((8)-2,3-
o I 7(@ PropoxyI-N-((5) 2M), 4.22-4.31 (m, 21), 6.15-
dihydroxypropyl)-2-methyl-
, 6.24 (m, 1H), 6.62 (d, 1H),
benzamide
6.71-6.80 (m, 2H), 7.36-7.45
(m, 2H), 8.11-8.15 (m, 1H);
RT = 3.17 min; m/z (ES™) =
462.17 [M + H]*
4-[3-(5'-Chloro-3.4,5,6-
UCI tetrahydro-2H-
N —_— L g . +
[1,2']bipyridinyl-4-yl)- RT =3.42 min; m/z (ES™) =
24 0\/\/0
N T/Q/ propoxy]-N-((R)-2-hydroxy- | 446.20 [M + H]*
: 0 1-methylethyl)-2-methyl-
benzamide
N-((R)-2-Hydroxy-1-methyl-
N ethyl)-4-[3-(5'-isopropyl-
25 \/\/(\)N = 3,4,5,6-tetrahydro-2H- RT =2.75 min; m/z (ES") =
H W(Q’ ° [1,2']bipyridinyl-4-yl)- 454.27 [M + H]*
Ho NN
: 1 propoxy]-2-methyl-
benzamide
. F 4-[3-(5"-Fluoro-3,4,5,6-
I
tetrahydro-2H-
e > SR AR RT =3.09 min; m/z (ES") =
26 ° [1,2Tbipyridinyl-4-yl)- N
H,N 372.18 [M + H]
: propoxy|-2-methyl-
o]
benzamide
4-[3-(5'-Isopropyl-3.4,5,6-
g tetrahydro-2H- RT = 2.72 min: m/z (ES")
N =2.72 min; m/z =
27 1,2'Tbipyridinyl-4-yl)-
°WO [1,2bipyridinyl-4-y1) 396.20 [M + HJ*
HN propoxy]-2-methyl-
° benzamide
Ho”° o 4-{3-[1-(5-Ethylpyrimidin-
N 2-yDpiperidin-4-yl]-
“)E@o YOPip o RT = 3.07 min; m/z (ES") =
28 propoxy }-N-(2-hydroxy-1-

hydroxymethylethyl)-2-

457.24 (M + H]*

methylbenzamide
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= 3.50 mn; mMz (ES) = 476.20 [M+ ME 57 ci ./ N 0100 NH (COH OH
443- (5" -Chloro-3,4,5,6- tetrahydro-2H 1, 2' {bi pyridi nyl-4-y1l)-
pr opoxy[ -WoQ0Ry002343- di hydr oxypropyl) -2, 6- di net hyl benzeiraB2RP/05082518 m n;
mz (ES) = 476.21 [M+ Hf 58 HOHO N r o W4-{
3-[1-(5-Chl oropyrim di n-2-yEpi peridi n-4- yl]propoxyl-N(2-hydroxy-
1- hydroxynet hyl - 1- net hyl et hyl ) - 2- net hyl benzam de RT = 3.95 mn; mz (ES])

= 477. 40 [|V|+ Fir 959 Nri Cl ,ONN Hrao NIP (COHO OH
4-{ 3-[|1- (r ‘E:rﬂ\q@@ri m di n- 2-yl )E-b%&lr<aﬁwywyr1191#1npr dpoxyl - N- ((R) - 2, 3-
di hydr gxyg1 opy1) enzani de> Rpiperi@ng3lim n;  m XTEES) min; 4968(E§§=[ M Fir
60 CH HN>L''OH o 4 ?2 I"."N Y propoxy }-N-(2-hydroxy- 427.36 [M + H]*
% ethyl)-2-methylbenzamide
4-[3-(5'-Ethyl-3.4.5,6-
HO\J\N)OE@ tetrahydro-2H-
30 H o [1,2bipyridinyl-4-yl)- RT =2.57 min; m/z (ES*) =
| Na propoxy]-N-(2-hydroxy-1- 456.25 [M + H]"
Z hydroxymethylethyl)-2-
methylbenzamide
4-[3-(5'-Ethyl-3,4,5,6-
“O\/LNJ:Q tetrahydro-2H-
31 " o [1,2bipyridinyl-4-yl)- RT = 2.67 min; m/z (ES) =

1-methylethyl)-2-methyl-
benzamide
N-(2-Hydroxy-1-

hyd thylethyl)-4-[3-
HOJ\ If | ydroxymethylethyl)-4-{

"\("% propoxy]-N-((R)-2-hydroxy- | 440.23 [M + H]*

(5'-isopropyl-3,4,5,6-
32 tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-2,6-dimethyl-

RT =2.65 min; m/z (ES") =
484.26 [M + H|*

\ /7

benzamide
N-((R)-2-Hydroxy-1-methyl-

“°\/L )h ethyl)-4-[3-(5'-isopropyl-
3.4,5,6-tetrahydro-2H- RT =2.77 min; m/z (ES") =

| [1,2bipyridinyl-4-yl)- 468.26 [M + H]*
Z propoxy]-2,6-dimethyl-

benzamide
N-(($)-2,3-Dihydroxy-

[o]
HO/Y\”)E@\ propyl)-4-[3-(5'-isopropyl-
14 OH o’\/\O 3.4,5,6-tetrahydro-2H- RT =2.72 min; m/7 (ES") =
ij\/ [1,2']bipyridinyl-4-yl)- 484.26 [M + H]"
=

propoxy]-2,6-dimethyl-

33

benzamide
o N-(2-Hydroxyethyl)-4-[3-
Ho\/\NJtd (5"-isopropyl-3,4,5,6-
H
tetrahydro-2H- RT = 2.78 min; m/z (ES*) =
35 O/\/\Q\I N, ' y . e + ( )
| ; [1,2Tbipyridinyl-4-yl)- 454.24 [M + H]

propoxy]-2,6-dimethyl-

benzamide
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443- (5'

- Chl

oro-3,4,5, 6-

propoxy[ - N- (2- hydr oxy-1- hydroxynet hyl - - et hyl -
et hyl) - 2, sodnmawiBabenzam de RT =

3.55 mn;
4-{

mz (ES)
2010/ 004343PCT1GB20091050825 61 rOH HN'F1 4 o |
3-[1-(5-Chl oropyrimdin-2-yl)piperidin-4- yl]propoxyl

tetrahydro-2H 1, 2' ] bi pyridi nyl-4-yl)-

PCEER2BB/(50825 H|

-N-(2- hydr oxy-

1- hydroxynet hyl -1-nethyl - ethyl)-2, 6-di net hyl benzam de RT = 3.98 mm_ni
(ES) =1491/21 [My+1-1[+ 62 CI—M—Q)l(IJ-JNhgrO)lr NI 4-{
3-[1- (8- Chl esopyrign.di n- 2-yl ) pi pe 4 OX) -N((R -2, 3-

di hydrcx%,or opy1}- Aiymﬁtb\hpyl benzé hgﬁnz M%fi?% MR TR 327 S(ES Y/ =(F8 4T 7
[M- H |6 XN B IR 47 10 m+ 1y

341- (5-/Chl oropyri m di n-2-yl) |"dlli‘y|1?246dl9‘FtPﬁropoxy } -2-nethyl - N-(2-
pyrrolildini{l-ylethyl)- benzam de REnzan@le09 mm nmfz (ES) = 486.24 [ M+ Hi
0 NN) 4-{3-[1-(5-Chloro-

37

o L, )E@

Qc.

pyrimidin-2-yl)piperidin-4-
yllpropoxy }-N-((R)-2-
hydroxy-1-methylethyl)-2,6-
dimethylbenzamide

RT = 3.80 min; m/z (ES") =
461.18 [M + H]"

38

"y

Ygﬁ

4-{3-[1-(5-Ethylpyrimidin-
2-yD)piperidin-4-yl]-
propoxy }-N-((R)-2-hydroxy-
1-methylethyl)-2-methyl-
benzamide

RT = 3.25 min; m/z (ES*) =
441.22 [M + H]

39

4-{3-[1-(5-Ethylpyrimidin-
2-yD)piperidin-4-yl]-
propoxy }-2-methyl-
benzamide

RT = 3.30 min; m/z (ES*) =
383.17 [M + H]*

40

4-[3-(5'-tert-Butyl-3,4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-((R)-2-hydroxy-
I-methylethyl)-2-methyl-
benzamide

RT = 2.84 min; m/z (ES*) =
468.27 [M + H]*

41

4-[3-(5'-tert-Butyl-3.4,5,6-
tetrahydro-2H-
[1,2"bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethylethyl)-2-
methylbenzamide

RT =2.73 min; m/z (ES") =
484.26 [M + H]*

42

4-[3-(5"-tert-Butyl-3.4,5.6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-((5)-2,3-
dihydroxypropyl)-2-methyl-
benzamide

RT = 2.82 min; m/z (ES") =
484.29 [M + H]*

43

4-[3-(5'-Chloro-3.4.5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-

hydroxymethylethyl)-2,6-

RT = 3.25 min; m/z (ES") =
476.17 [M + H]*
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o..,

N Cl
-2,6-dimethyl N-(2-pyrrolidin-1-ylethyl)-
500. 25 [ MvOHMIn108H4343

4-{ 3-[1-(5-Chl oropyrimdin-2-yl)piperidin-4- yl[propoxy }

c 1/1 N)=N

o- HHO ;0 HO 4-{

benzam de RT = 3.04 mm m z (ES)

PCT/GB2009/050825

(R)-341-(5-Chl oropyrimdin-2-yl)piperidin-4- yl[butoxy I -N((R) -2, 3-
di hydr oxypropyl)-2,6- dinethyl benzamde RT = 3.85 mn; mz (ES +) = 491.21
[ Mt H WD 2010/ 004343PCT1GB20091050825 66 HO HO H G /1 N=No. O
g_— E( dR) -13414 (5- %ﬂ (2)r gpygi m ?lhnl g- Y[1JiRbiR@bdngtinfiacd - 8? [ but 21Xy |(ES;\1- (( f) ;3,13-21
i r gxypi o -2,6- dine engz . z.3. mm Z = .
(M 1] 67 ] I:If\\y/\HoCI NF 8 o -i- F;ftgh(sihEOM%
H)bil o [1,2bipyridinyl-4-yl)- RT = 3.40 min; m/z (ES™) =
M /\/\Ql Ny propoxy]-N-(2-hydroxy- 446.15 [M + H]*
I #~a | ethyl)-2,6-dimethyl-
benzamide
4-[3-(5"-Chloro-3,4,5,6-
Ho\)\Nj:@ tetrahydro-2H-
H [1,2bipyridinyl-4-yl)- RT = 3.52 min; m/z (ES") =
45 O/\/\Ol Ny propoxy]-N-((R)-2-hydroxy- | 460.17 [M + H]"
U\c. 1-methylethyl)-2,6-
dimethylbenzamide
d (CDCl3) 1.12-1.26 (m,
2H), 1.38-1.48 (m, 2H),
1.53-1.64 (m, 1H), 1.76-1.87
PN °|T | 4-{3-[1-(5-Chloro- (m, 4H), 2.31 (s, 6H), 2.70~
on " o pyrimidin-2-yDpiperidin-4- | 2.77 (m, 2H), 2.82-2.93 (m,
46 /\/\O‘Y\"j\ yl]propoxy }-N-((5)-2,3- 2H), 2.94-2.99 (m, 1H),
M | dihydroxypropyl)-2,6- 3.51-3.76 (m, 4H), 3.86-3.98
dimethylbenzamide (m, 3H), 4.64-4.73 (m, 2H),
0.56 (s, 2H), 8.21 (s, 2H); RT
=3.60 min; m/z (ES") =
477.18 [M + H]*
% (CDCl3) 1.18-1.32 (m,
2H), 1.37-1.47 (m, 2H),
1.48-1.61 (m, 1H), 1.76-1.88
' (m, 4H), 2.32 (s, 6H), 2.71-
ok 4[3-(5-Chloro-3,4,5,6- 277 (m, 1H), 2.77-2.88 (m,
" ”)jﬁ tetrahydro-21- 2H), 2.95-3.00 (m, 1H),
47 O ” [I’Z]blpyidm?'gb' 3.51-3.76 (m, 4H), 3.84-3.98
O\d Propoxy|-N-((5)-2.3- (m, 3H), 4.19-4.29 (m, 2H),
dihydroxypropyD-2.6- 6.00-6.10 (m, 1), 6.56 (s,
dimethylbenzamide
2H), 6.60 (d, 1H), 7.36-7.43
(m, 1H), 8.08-8.12 (m, 1H);
RT = 3.18 min; m/z (ES") =
476.15 [M + H]"
)
HZNJ:Q\ 4-{3-[1-(5-Isopropyl-
48 (o} pyrimidin-2-yl)piperidin-4- | RT = 3.55 min; m/z (ES") =

yl]propoxy }-2-methyl-
benzamide

397.26 [M + H]*
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0 4-{ 3-[1-(5-Chloropyrimdin-2-yl)piperidin-4- yl[propoxy } -N-(2-
di met hyl am no-1-nethyl - ethyl)-2, 6-di net hyl benzam de RT = 3.09 mm nfz (ES)
= 488. 23 WhI2610/0Df134368 -N. 4- { 3 PCT/GB2009/050825

-[1- (5- Et hyl pyri m di n2-yppi peridin-4-y11- propoxy }

-2,6-di methyl -N(2-pyrrolidin-1-ylethyl)- benzamde RT = 2.70 mm nlz (ES)

494.35 [Mt Hr 69 HZN -N 4- { 3 -[1-(5-Ethyl pyrim di n2-34) pi peridin-4-y11-
propoxy } 412,6-dimethyl- benzanmide RT = 3.38 nm m 7 5t &D)c17 1389 284m] Mr | VE
WO 2010/ 004343PCT/ GB2009/ 050825 [F F \ -N 2, 6- D gR} h¥d-40{m3en] 1- (5-
triflugromethyl pyrimdin-2- RT = 4.15 mn; mz (ES) T5{Y.63 am, 111), 1.75-1.90
yl ) pi peridin-4-yll propoxyl- benzjam de R P T
HO (m, 4H), 2.48 (s, 3H), 2.52—
] N-(2-Hydroxy-1-
HO\)\N 2.59 (m, 2H), 2.77 (sep, 1H),
N hydroxymethylethyl)-4-{3-
49 o/\/\O [1-(5- lovrimidin.? 2.81-2.91 (m, 2H), 3.86-4.02
-(5-isopro rimidin-2-
N TOPTOPYPY (m, 6H), 4.10-4.19 (m, 1H),
Nz yDpiperidin-4-yl]propoxy } -
, 4.66—4.76 (m, 2H), 6.46-6.55
2-methylbenzamide
(m, 1H), 6.68-6.78 (m, 2H),
7.40 (d, 1H), 8.20 (s, 2H); RT
=3.17 min; m/z (ES") =
471.18 [M + H]"
Ho\/LN 't N-((R)-2-Hydroxy-1-methyl-
H ethyl)-4-{3-[1-(5-isopropyl- : .
50 o/\/\o imidin-2-yDpiperidin4 RT =3.43 min; m/z (ES™) =
rimidin-2-yl)piperidin-4-
N Py yOPIP 455.18 [M + HT*
N # yl]propoxy }-2-methyl-
benzamide
0
HN 4-{3-[1-(5-Chloro-
51 o pyrimidin-2-yl)piperidin-4- | RT = 3.90 min; m/z (ES") =
/\/\Ol Ny yl]propoxy}-2,6-dimethyl- 403.17 [M + H]*
|\J\ .
N benzamide
1 4-[3-(5'-Chloro-3.4,5,6-
HN tetrahydro-2H-
52 0 [ei r;]byi idinglo 1 R = 3.59 min; mlz (ES7) =
/\/\Oq N - PIPYRCIY =30 402.11 [M + HI*
| propoxy]-2,6-dimethyl-
Zci | benzamide
0
HZN)‘:@ 4-{3-[1-(5-Isopropyl-
53 (o} pyrimidin-2-yl)piperidin-4- | RT = 3.78 min; m/z (ES") =
NS yllpropoxy}-2,6-dimethyl- | 411.20 [M + H]*
Nz :
\)\( benzamide
)
4-[3-(5'-Isopropyl-3.4.5,6-
HN
: tetrahydro-2H- _ .\
o L RT =3.42 min; m/z (ES™) =
54 N. _N [1,2bipyridinyl-4-yl)- .
(s } 410.20 [M + H]
P propoxy]-2,6-dimethyl-
benzamide
o 4-[3-(5"-Chloro-3,4,5,6-
HO’Y\ﬁ)D tetrahydro-2H-
OH o e ey _ .. o
o ”\’U v | 112 bipyridinyl-4-yD)- RT =3.29 min; m/z (ES") =
U propoxy|-N-((R)-2.3- 462.17 [M + HJ*
° dihydroxypropyl)-2-methyl-
benzamide
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437.21 [M+ H +

3-

H2N

pr opoxy} -Rp@etvareisbyl benzam de
added to a stirred solution of

4434145-i sopropyl pyri m di n-2-yl) pi peridin-4-yl | propoxyl

HOAt (70.0

ny, PEOAGH2000005)828aS

Example 71: N ((R) -2-Hydroxy-I-nethylethyl)-4- {
[ 1- (5-isopropyl pyri mdin-2-yl)piperidin4-yll

-2, 6-di met hyl benzoi c

acid (Preparation 22, 150 ngy, 360 paol), EDCl (70.5 ng, 370 p,nol) and NEt3
(150 4, 1.08 mmol) in THF (5 .| At@rcrfo-BuB,6- (R) 12- am nopr opan- 1- ol
(85.0 pt, 1.08 mml) was and..&f dr6§ﬁU| ting mxture was 10heated at
55C forl 19|h. The THF enoved g% v ‘ﬁ lapaét he rgi Lg@ﬂgar t/%l@l ﬁned
bet weer] & OAc and 2M NAOH. The or gani &PRRAY s sep ate SHéd Wit h
2M NaOH, 1M HCl,a i ne, bef or e BEORY Ui Edropvlsosf 034 Ak i on, sol vent
evaporatio ,”°'é/t( uration with| Ed@Aoneit-bmetl-t he title corrpound: RT =
3.48 mj|n; 0 ES) '= 469. 22 [ M + |Hiyh{MatthgiebnAmidel15The amides listed in
Tabl e 5 werne synt hesi sed ndensi ng the appropriate acid with the
appropr|i at ¢ am ne, enpl i a priocedure simlar to|that outlined in
Exanpl @ 71 Table 5 Ex[St)ructure Nae - Spestudic- LOMS Met hod A 72 HO HO
o * OON NIr N (2-Hydrfoxy-1 - hydr tg%%ggergg%l ethyl) 4+ { 3-
[ 1- (5-i|sopropyl pyrimdi n-2- yl)pi pr opo
2, 6- di rreshyl be e RT = 3 23 m 0 BE“‘ yll 198 3Y- PBLIRE 480 FoN oHH
7 propoxy] -N- R) 476.21 [M + H]
© dihydroxypropyl)- 2,6—
NH dimethylbenzamide
OH
OH
Ny C!
|
N /Nj 4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4- RT = 3.95 min; m/z (ES") =
58 yl]propoxy }-N-(2-hydroxy- 477.20 [M + HI*
y © 1-hydroxymethyl-1-methyl- ’
Ho’j/N ethyl)-2-methylbenzamide
HO °
NX O
|
4-{3-[1-(5-Chloro-
. H/O pi,rlmldln-z-)lf\ll)plgerlzd;nJl-_ RT = 3.63 min; m/z (ES+) _
o yllpropoxy }-N-((R)-2.3- 463.19 [M + H*
H dihydroxypropyl)-2-methyl-
benzamide
O
OH
OH
OH
HN>L,OH 4-[3-(5"-Chloro-3,4.5.,6-
/@:Lo tetrahydro-2H-

6 0 [1’2']blpy;dlzy;'4c'lyl)' .| RT=3.55 min: miz (ES) =
propoxy |- N-(-hydroxy-1-—1 1) o 1y s 11t
hydroxymethyl-1-methyl-

AN ethyl)-2,6-dimethyl-
| benzamide
N
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*

pi peri
= 485.2

S..CINN TOy N-((S)-2,3-D hydroxypropyl)-4-
i sopropyl pyrimdin-2-yl)-
RT = 3. 2W0i2010/004343( ES +)
2010/ 004343PCT/ GB2009/ 050825 74 HO, . .,
N (2- Hydr oxyet hyl ) - 4- 13-
yl ) pi peridi n-4-yl | propoxyl -

di n-4-yl |

1 [M+ H+ W

...--,NHO is 0"?/"NO'
[ 1- (5-1sopropyl pyrimdin-2-
2, 6-di net hyl benzam de RT =

{ 341

PCT/GB2009/050825
,C-1r

3.40 m n;

N. .

nk_(ES)

- (5-
propoxy} -2,6- dinethyl benzam de

455, 24
3-11-(5
stirred
1- 2- net
735 [(n
am noet
and t he
The sol

[M
-chl

sol
hel |
ot )
hyl
req
vent

+ H Exanple 75:

N (2-
P pery
, HOBt
-(5-chl
Preparat i
m.) and DVH
carbanpftracid tert-but

;ulg'ﬁﬁny Om xture was s

c Nrenmoved in vacuo

oropyrimdi n- 24
" N H2N 50
uti on of 4-
Denzoi ¢ aci
in THF (1

Ani noet hyl ) - 4-
(§t¥kkpr0p0XYJ

Opryrlrrncﬁnlg %[ivnﬁe'nﬂlzl%?

dﬂ]p&ogoxyi%@ dro%5
J(G@ODX[/mttyyl lmﬁqﬂéfﬁ
ydihybst edim¢BE8 pt |,
tbehFa@Bicat anbi ent {
and the residue pat

1. (rmol) was added t¢

1. 694 mmol ) was addé

-2- nmet hyl benzam dé

pr op

pi er|d|n 4 yII
ﬁ& (fﬁl

L591rﬁ1riM+(12]-

enperature for 96 |
titioned between Et

> H
D a
DXY
g,

ad
.
OAC

and 2M
HC1 andg
and pur
[ 2-(4-

- 2-net h
mn; ne
in di ox
resul t

was rer
aci di c

Naol
bri

ifig

{ 3
yl bg
t @2

ane
ng 9
rove(
| ayé

A The organi ¢ phage Wq
ne, before bei ried
ation by col uny, hrona
1145 - chl or opyw Ay di n-2
2nzoyl am no |'l car ba
ES) = 532.82 [M+ Hr.

(7 m.) wag added 4M HQ
sol uti s stirred at

i o and the remm
=&«Cas basified to pH 1

S Separated and wa
(|ng04) Filtratid
Et OAc- 1 H,

-yg%ﬁ er| [n-4-yl 11
niYEmER Y RPiRE - Ut
Talpeppetyil AN-6®)-Birspet
1dihyarodiy@gne .o 1. 75
aftth@hdnzd8qEper at ui
i nder was di ssol ve

0O with 2M NaOH and

shed W th 2M NaOH,

bn, sol vent evapor at
1:1 to 1:0) afforg
Dr Opoxy }

¥Ir —&sds&hin: AR ESHL 26

N hls conpOL
%tﬁﬂg&f Hnﬂ) and t
e for 3 h. The sol

1 Et OAc and 2M HC1.
extracted with EtO04

M
i on,
led

ind
he
ent
The

\C

(3x).
concent
= 432. 7
Tabl e 6

appr opr

he ¢
rat
11
el
i at ¢

onbi ned or gani c &x&rac
>d in vacuo t 'L rd t
v+ H + (Met A) .

e synt hesi sed by conde
> Boc-am cont ai ni ng

fs were dried 20(M
he{-ilt(Ff-€hloonpound:
pyritbiten- 250 piperididnit ai
NG pRGotyne-RRRI-\RDI §
A Bfdin- 1 9ielh91‘5"9d by

benzamide

JSO4), Tiltered and
RT = 3.13 mn; ink

DT At

Bigfe24 [M + HI*

64

4-{3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yllpropoxy }-2,6-dimethyl-
N-(2-pyrrolidin-1-ylethyl)-
benzamide

RT = 3.04 min; m/z (ES") =
500.25 [M + H]*

65

4-{(R)-3-[1-(5-Chloro-
pyrimidin-2-yl)piperidin-4-
yl]butoxy }-N-((R)-2,3-
dihydroxypropyl)-2.6-
dimethylbenzamide

RT = 3.85 min; m/z (ES") =
491.21 [M + H]*

(ES)
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25depr ot ecti on,

enpl oyi ng procedures simlar to those outlined in Exanple

75. Table 6 Eg Structure Nanme Spectra: LCVMS Method A 76 HN NnCl 10,
0....., . .W0.2010/004338 4-{ 3 -[1-(5 -Chloropyrimdin-2- PCT/GB2009/050825
yl ) pi peri di n-4-yl [propoxyl -2- methyl-N-(R)-pyrrolidin-3-yl- benzam de RT =
3.09 min; nk (ES) 458 14 [M+ H+ WD 2010/ 004343PCT1GB20091050825 77
NinjrCl_so 0."........ .0.--.N HNo N-Azetidin-3-y1-4-{3-[1-(5-
chl oropyri m di n- 2-ye- p| per 'di n- 4t yl | propoxy } -2- t hyl benzam de RT =
3.22 mjn; z (ES) = 444. 8\[I\/Hr FHir 78 ci |1, o 01 HN 4-134145
-Chl orgpyrim di n-2- yl)pi i din- 4?/( [igE @%2 met hyl - N- pi peri di n-44yl -
benzanijde RT = 2.95 mn z (ES) ]2 79 411EN ro..... . N
sr o Ci|-A-{- N-((S)-3-Agiho-1 - neth P“%‘F%W@lye“ﬂm% | &1 @hhipn9: (ES )=
pyri m di 66 2- yEpi peridi/n=4-y11- propbryxy}-N-@Sxi-hyl be leaip[};ﬁrﬁl' 3.02 mn;
mz (E$) =[460.25 H + 80 , J, NldiydkiXypropyl)-2,6-
’ dimethylbenzamide
HQ, N
bl
HO
Cl

N// \S

>=N

N 4-{3-[1-(5-Chloro-

pyrimidin-2-yl)piperidin-4-

7 yllpropoxy }-N-(2- RT = 3.09 min; m/z (ES*) =
dimethylamino-1-methyl- 488.23 [M + H]*
ethyl)-2,6-dimethyl-

H benzamide
~ o
—N
\
N
4-{3-[1-(5-Ethylpyrimidin-

s ] z'yl)plperﬁlg‘j'y”t'h .| RT =270 ming miz (BS") =
pmpoxy}_' PO ) 49435 (M + 1T
(2-pyrrolidin-1-ylethyl)-

j@ benzamide
H
N
~°
O
N
=N
: 4-{3-[1-(5-Ethylpyrimidin-
69 2-yD)piperidin-4-yl]- RT = 3.38 min; m/z (ES™) =
o propoxy }-2,6-dimethyl- 397.24 [M + H]*
j benzamide
H,N
[o}
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Or., Nii .,-4-,

chl oropyrimdin-2-yl)-

= 2. 98 mMWO 20102004 HS)

N- (2- Am noet hyl ) - 4-
pi peridi n-4-yl | propoxy } -2, 6-
= 446.23 [MW H + 81 ...

{ 3-

--et,

- Chl oropyri m di n-2- yl)piperidin-4-yl[propoxy}-2, 6-

di met hyl
H + 82 CNH HV 0

- N-pi peridin-4-yl -

Ny.

\.

benzam de RT = 3.20 m n;
IN 4-134145 -Chl orop

[1

- (5-
0 PNTNBR0AIAS182S

mz (ES)
ri mdin-2-

di net hyl benzam de RT

= 486.27 [ M+

yI)plperidln 4-yl[pro
2.98|mn] mz (ES)
NH{2 / HNi o
hl o opyri m di n-
415 min; mz (

70

HN

p

2,6- d

ox%Ee 2, 6- di
/4i£.24 [ Mt
hk( ) - 3- Anmi

| ) pi peri

= 474. 26

| met hyl - N- (R) - pyrr¢
H + WD 2010/ 0043
no- 1- met hyl propy1l) -
di n-4-yl]- propoxy]
[AmDmmm@aB[lﬁ-
trifluoromethylpyrimidin-2-
yD)piperidin-4-yl]propoxy } -
benzamide

bl i di n-3- yl benzam ¢
13PCT/ GB2009/ 050825
4- 3-

-2, 6-di met hyl benzar

RT = 4.15 min; m/z (ES") =
437.21 [M + H]*

le RT
83

m de

Example 71: N-((R)-2-Hydroxy-1-methylethyl)-4-{3-[1-(5-isopropylpyrimidin-2-yl)piperidin-
4-yl]propoxy}-2,6-dimethylbenzamide

HO\)\

(o)
N
0]

HOAt (70.0 mg, 504 nmol) was added to a stirred solution of 4-{3-[1-(5-isopropyl-
pyrimidin-2-yl)piperidin-4-yl|propoxy }-2,6-dimethylbenzoic acid (Preparation 22, 150 mg,
360 umol), EDCI (70.5 mg, 370 pmol) and NEt; (150 pL, 1.08 mmol) in THF (5 mL). After 20
min, (R)-2-aminopropan-1-ol (85.0 uL., 1.08 mmol) was added and the resulting mixture was

10

heated at 55°C for 19 h. The THF was removed in vacuo and the residue partitioned between

EtOAc and 2M NaOH. The organic phase was separated and washed with 2M NaOH, 1M HCl
and brine, before being dried (MgSQOy,). Filtration, solvent evaporation, and trituration with
EtOAc afforded the title compound: RT = 3.48 min; m/z (ES*) = 469.22 [M + H]* (Method A).

15

The amides listed in Table 5 were synthesised by condensing the appropriate acid with

the appropriate amine, employing a procedure similar to that outlined in Example 71.

Table 5

Ex | Structure

Name

Spectra: LCMS Method A

72

HO
[o]
m”J‘{]i:L
N
H
O
N.

N-(2-Hydroxy-1-
hydroxymethylethyl)-4-{ 3-
[1-(5-isopropylpyrimidin-2-
yDpiperidin-4-yl]propoxy } -
2,6-dimethylbenzamide

RT = 3.23 min; m/z (ES") =
485.21 [M + HT*

73

N-(($)-2,3-Dihydroxy-
propyl)-4-{3-[1-(5-
isopropylpyrimidin-2-yl)-
piperidin-4-yl|propoxy}-2,6-
dimethylbenzamide

RT = 3.27 min; m/z (ES*) =
485.21 [M + H]*
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HOH2N C 0 N N 0-/-2 . 0 N (3-Am no-2-hydroxypropyl)-4- { 3- [1
-(5-chl oropyrimdin-2-yl)piperidin-4- yllpropoxy}-2, 6-di nethyl benzam de RT
= 3. 05 mwWO 2010200§HS) = 476.25 [Mt HH+ 85 H C N rS o - PCHGB2009S0RS

- Am nopropyl)-4- { 3-[1-(5- chloropyrimdin-2-yl)-

pi peridin-4-yl | propoxy}-2,6- dinmethyl benzamde RT = 3.17 mn; mz (ES) =
460.25 [M+ Fir 86 HZN C 41 o rpNN)= N o N (2-Am nopropyl)-4- { 3-[1-(5-
chl oropyrimdin-2-y1)- piperidin-#@: opo. -2, 6-|di net hyl benzam de RT =
3.18 mi|n; M2>T 460.25 [M + F@‘%‘%%‘i’% liﬁ ) _ )

74 o 1-(5-isopropylpyrimidin-2- | RT = 3.40 min; m/z (ES™) =
IS yDpiperidin-4-yl|propoxy}- | 455.24 [M + H]*

s 2,6-dimethylbenzamide

Example 75: N-(2-Aminoethyl)-4-{3-[1-(5-chloropyrimidin-2-yl)piperidin-4-yl|propoxy }-2-

NN
LY
\/\/O\l "
o
N
HNT
o

methylbenzamide

5
HOBt-H,O (100 mg, 735 umol) was added to a stirred solution of 4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylbenzoic acid (Preparation 12, 220 mg, 565
umol) and EDCI (141 mg, 735 pmol) in THF (12 ml.) and DMF (600 pL). After 15 min, (2-
aminoethyl)carbamic acid fert-butyl ester (268 pL, 1.694 mmol) was added and the resulting
10 mixture was stirred at ambient temperature for 96 h. The solvent was removed in vacuo and the

residue partitioned between EtOAc and 2M NaOH. The organic phase was separated and
washed with 2M NaOH, 2M HCI and brine, before being dried (MgSO,). Filtration, solvent
evaporation, and purification by column chromatography (EtOAc-IH, 1:1 to 1:0) afforded [2-(4-
{3-[1-(5-chloropyrimidin-2-yl)piperidin-4-yl]propoxy } -2-methylbenzoylamino)ethyl Jcarbamic

15 acid tert-butyl ester: RT = 4.26 min; m/z (ES") = 532.32 [M + H]"*. To a stirred suspension of
this compound in dioxane (7 ml.) was added 4M HCl in dioxane (1.75 mlL, 7.0 mmol) and the
resulting solution was stirred at ambient temperature for 3 h. The solvent was removed in vacuo
and the remainder was dissolved EtOAc and 2M HCI. The acidic layer was basified to pH 10
with 2M NaOH and extracted with EtOAc (3X). The combined organic extracts were dried

20 (MgSO0,), filtered and concentrated in vacuo to afford the title compound: RT = 3.13 min; m/z
(ES") =432.21 [M + H]* (Method A).

The amino-containing amides listed in Table 6 were synthesised by condensing the
appropriate acid with the appropriate Boc-amino-containing amine, followed by Boc

25 deprotection, employing procedures similar to those outlined in Example 75.
Table 6
Eg | Structure Name Spectra: LCMS Method A

Y | 4-{3-{1-(5-Chloropyrimidin-2-
NJ§N ST . +
76 0\/\/@ yDpiperidin-4-yl]propoxy}-2- | RT =3.09 min; m/z (ES™) =
R 7(©/ methyl-N-(R)-pyrrolidin-3-yl- | 458.14 [M + H]"
o]

benzamide
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NNr-SONO--r" 4-{ 3 -[1-(5 -Chloropyrimdin-2-

yQpi peri di n-4-yl ] propoxy}-2,6- dinethyl-N(S)-1-pyrrolidin-2-

yl met hyl beozarves4RT = 3.27 min; mz (ES) = + 486.26 [ MPCHGB200MD50825

2010/ 004343PCT1GB20091050825 88 H O Nnic' 4111 0,0 4-{ 3 -[1-(5

- Chl oropyri m di n-2- yl)piperidin-4-yl]propoxy}-2, 6-

dinmethyl -N-(R)-1-pyrrolidin-3- ylnethyl benzamde RT = 2.97 min; mlz (ES) =
486. 27 |[M+|H + 89 H C llmﬁe}f INNOA Zze B~ 39111\l-{§ {21-Azet|di n-3-ylethyl)-4- { 3-

[ 1- (5-qhl of opyr| m di E§)2/\@ pi pg 51‘31'3 %% pels opoxyJ R%, % W/q‘xnm,p()ﬁlsge_nzcim de

RT = 3.|007 m n; 486. 27 d 1 %())
[ -(5 -ChI i di n-2- yI)plB it y/-]lprﬁﬂof poxy¥
di net h I - yr rolidin-3- Vlh?ﬂzﬁlﬂﬂf‘?am de
cl
A
4-{3-[1-(5-Chloropyrimidin-2-
78 yl)piperidin-4-yl]propoxy}-2- | RT =2.95 min; m/z (ES*) =
methyl-N-piperidin-4-yl- 472.25 [M + H]*

(o]
HV\/Q benzamide
HIO/ o
o
AN,
] d M N-((S)-3-Amino-1-methyl-

79 propyl)-4-{3-[1-(5-chloro- RT = 3.02 min; m/z (ES™) =
pyrimidin-2-yl)piperidin-4-yl]- | 460.25 [M + H]"
J/:N:IrN propoxy }-2-methylbenzamide
Cl
/rNHz
HN
/@LO N-(2-Aminoethyl)-4-{3-[1-(5-

30 o chloropyrimidin-2-yl)- RT =2.98 min; m/z (ES*) =
piperidin-4-yl]propoxy}-2,6- 446.23 [M + H]*
dimethylbenzamide

N

o 4-{3-[1-(5-Chloropyrimidin-2-

31 yl)piperidin-4-yl]propoxy}-2,6- | RT = 3.20 min; m/z (ES") =
oj:;Er dimethyl-N-piperidin-4-yl- 486.27 [M + H]*
o ° benzamide
T
HN“CNH

/@:L o 4-{3-[1-(5-Chloropyrimidin-2-

32 yl)piperidin-4-yl]propoxy}-2,6- | RT =2.98 min; m/z (ES") =

dimethyl-N-(R)-pyrrolidin-3- 47224 (M +HY*
ylbenzamide
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RT = 3.02 mn; mz (ES) = 486.27 [M+r H + 91 a NS _J.5 so O

N- ( 3- Am no- 2- net hyl propyl)- 4-{3-[1-(5-chl oropyri mdin-2-

yQpi peri dvo-2drdokzasopoxyl -2, 6- di net hyl benzam de RT = BCZEBmOY/ 050828 (ES) =
454.26 [M+ Fir 92 rz z,( * . zz 'D. 4-{ 3 -[1-(5 -Chl oropyri m di n-2-

yl ) pi peridi n-4-yl]propoxy}-2,6- dinethyl-N(R)-piperidin-3-yl- benzam de RT
= 3.04 nin, Mz (ES) = 486.21 [M+r H+ WD 2010/004343PCT1GB20091050825 *

0 G N1 (4-{ 3 -[1-(5 -ChlBropyrimdin-2- yl)piperidin-4-yl]propoxy}42, 6-
di met hyl -N{(R) - 1- pyrrolidirn-2- ylnmethyl benzam de RT|= 3.07 min; mz (ES) =
486.22 |[M+|H 94 HNT™ N-((S)-3-Amino-1-methyl-
° 1)-4-{3-[1-(5-chloro-
. oﬁr propy - [1) e | RT=315 min: miz (58 =
pyrimidin-2-y P1per1 in-4-yll- | o6 M+ HT
propoxy }-2,6-dimethyl-
N benzamide
@
an;/N
cl
N\_,
N)‘" N-(3-Amino-2-hydroxy-
D-4-{3-[1-(5-chloro-
J_;) propyD)-4-{3-11-(>-chloro RT = 3.05 min; m/z (ES") =
84 pyrimidin-2-yl)piperidin-4- N
o _ 476.25 [M + H]
yl]propoxy }-2,6-dimethyl-
o N benzamide
HZN—)_, °
cl
¥ \>
)=N
N
N-(3-Aminopropyl)-4-{3-[1-(5-
35 chloropyrimidin-2-yl)- RT = 3.17 min; m/z (ES") =
P piperidin-4-yl]propoxy}-2,6- 460.25 [M + H]*
Q dimethylbenzamide
H
N
Vel
H,N
cl
N \S
Yen
N N-(2-Aminopropyl)-4-{3-[1-(5-
36 chloropyrimidin-2-yl)- RT = 3.18 min; m/z (ES*) =
0 piperidin-4-yl|propoxy}-2,6- 460.25 [M + H]"
:Q dimethylbenzamide
H
VT
H,N
cl
J N
=N
N),
4-{3-[1-(5-Chloropyrimidin-2-
g7 yl)piperidin-4-yl]propoxy}-2,6- | RT = 3.27 min; m/z (ES*) =
0 dimethyl-N-(S)-1-pyrrolidin-2- | 486.26 [M + H]"
ﬁ ylmethylbenzamide
H
[H]‘“JN o
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0 NH2 HN o N-(2-Am no-1, 1-di net hyl et hyl )-4- {
[ 1- (5-chl oropyri m di n-2- yEpi peridi n-4-yl11- propoxy}-2, 6-di nmet hyl benzam de
= 3. 04awoiznto/0oha3( ES) = 474.22 [M+r H+ 95 o0 HO ,NH  ECTN:B20&/050824- { 3
-[1-(5 -Chl oropyrimdin-2- yl)piperidin-4-yllpropoxyl-N
((3R 4R) - 4- hydroxypyrrolidin- 3-yl)-2,6-di net hyl benzam de RT = 2.97 m n;
mz (ES) = 488.21 [M+ H+ 96 HO\fil. o NHNHo N..." i C 4-{ 3 -[1-(5
- Chl or gpyrifm di n-2- yl') pi pergd N443y1-{sprirReyinidin-2- _
- N((3R|5S) 15- hydr oxy Wn ol i g RaRmil) papficd et Yl enzan 48+ -

1
3-
RT

88
{j/“w;g dimethyl-N-(R)-1-pyrrolidin-3- | 486.27 [M + H]"
0 ylmethylbenzamide
cl
NN
=N
N
J_S:) N-(2-Azetidin-3-ylethyl)-4-{3-
39 o [1-(5-chloropyrimidin-2-yl)- RT = 3.00 min; m/z (ES™) =
piperidin-4-yl]propoxy}-2,6- 486.27 [M + H]*
H dimethylbenzamide

N 4-{3-[1-(5-Chloropyrimidin-2-
% J_Q yl)piperidin-4-yl]Jpropoxy}-2,6- | RT = 3.02 min; m/z (ES*) =
P dimethyl-N-(S)-1-pyrrolidin-3- | 486.27 [M + H]"
Hﬁ ylmethylbenzamide
Cl
>=N
N

N-(3-Amino-2-methylpropyl)-

91 4-{3-[1-(5-chloropyrimidin-2- | RT =3.25 min; m/z (ES*) =

o yl)piperidin-4-yl]propoxy}-2,6- | 454.26 [M + H]"
dimethylbenzamide
H
N
bl
H,N
cl
N
N
4-{3-[1-(5-Chloropyrimidin-2-
92 yl)piperidin-4-yl]Jpropoxy}-2,6- | RT = 3.04 min; m/z (ES*) =

o} dimethyl-N-(R)-piperidin-3-yl- | 486.21 [M + H]"

“:\Q benzamide
N
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RT = 2.95 mn; mz (ES) = 502.22 [M+ Fir WD 2010/ 004343PCT1GB20091050825
97 FI,N ., ANoO O N (4-Am nobutyl)-4-{3-[1-(5- chloropyrimdin-2-yl)-
pi peri di wo-29idquapoxy} -2, 6- di net hyl benzam de RT = 2. 9PCEKIGB200WB052ES)
474.23 [M+ H+ 98 | NI | (NHHN) 0O 4-{ 34145 -Chl oropyri m di n-2-
yQpi peri di n-4-yl [ propoxy}-2, 6- dinethyl-N (2- nethyl am noet hyl)benzam de RT

=2.98 min;, mz (ES) = 460.23 [M+r Hr 99 1 HN o N-Azetidin-3-ylnethyl-4-{
3- [1(8-chloropyrimdin-2-y8- piperidin-4-yllpropoxy}-2, 6-
di net hyl benzam de RT = 2. _7'} mn] mz (ES) = 472.22 [M+ H 100
N 4-{3-[1-(5-Chloropyrimidin-2-
93 yl)piperidin-4-yl]propoxy}-2,6- | RT = 3.07 min; m/z (ES*) =
P dimethyl-N-(R)-1-pyrrolidin-2- | 486.22 [M + H]"
Q ylmethylbenzamide
H H
NN
Sl
NH,
HN’%
/@igo N-(2-Amino-1,1-dimethyl-
thyl)-4-{3-[1-(5-chloro-
04 9 ° Y).d.{ 2[ 1)( e . | KT =3.04 min: miz (58°) =
pyrimidin-2-y Plpen in4-yl- | 2y 5y M+ HT
propoxy }-2,6-dimethyl-
/N| N benzamide
C,/Q/N
cl
N =
\
B
4-{3-[1-(5-Chloropyrimidin-2-
95 yl)piperidin-4-yl]propoxy}-N- | RT =2.97 min; m/z (ES") =
° ((3R.4R)-4-hydroxypyrrolidin- | 488.21 [M + H]*
0 3-y1)-2,6-dimethylbenzamide
H?j‘\NH
N
H
cl
N =
\
37
4-{3-[1-(5-Chloropyrimidin-2-
1)piperidin-4-yl -N-
y A N 20 i 13-
-5- oxymethyl-
° o) WETORYImETY 502.22 [M + HJ*
pyrrolidin-3-yl)-2,6-dimethyl-
o
| benzamide
HO,
Nin
¥
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I HN . o NH2 N-(2-Am no-2-net hyl propyl) - 4-1341-(5-chl oropyri m di n-2-

yQpi peri di n-4-yl ] propoxyl -2,6- dinethylbenzamde RT = 3.09 min; mlz (ES) =
474. 24 [ NV6 20004533 | N." of HLIN HN o N Azeti di n- 3P¢T/GB20§9/3682F 1- ( 5-
chl oropyri m din-2-y1)- piperidin-4-yllpropoxy}-2,6- dinmethylbenzam de RT =
2.88 mn; mz (ES) = 458.20 [M+ H+ WD 2010/ 004343PCT1GB20091050825 102 1
O HN 'O _NH 44 34145 -Chloropyrimdin-2- yl)piperidin-4-yl]propoxyl-2,6-

di met hyl - N{ (4- net hyl - pi pe&tidi n{4-yl)benzam de RT ={3.04 mn; nfz (ES) =
500. 25 [[ M+|H] + 103 )1YJN§(.)

N
)=N
N
N-(4-Aminobutyl)-4-{3-[1-(5-
97 chloropyrimidin-2-yl)- RT =2.92 min; m/z (ES*) =
piperidin-4-yl]propoxy}-2,6- 474.23 [M + H]*
[0} dimethylbenzamide
HZN"\,\
N
H o

/@Lo 4-{3-[1-(5-Chloropyrimidin-2-
yDpiperidin-4-yl|propoxy}-2,6- | RT = 2.98 min; m/z (ES™) =

98 )i ) N
dimethyl-N-(2- 460.23 [M + H]
methylaminoethyl)benzamide

NN

o N-Azetidin-3-ylmethyl-4-{ 3-
[1-(5-chloropyrimidin-2-yl)- RT =2.97 min; m/z (ES") =

9 ) piperidin-4-yl]propoxy}-2,6- 472.22 [M + H]*
O)) dimethylbenzamide
NN
AN
j,NHZ
HN
/@iLo N-(2-Amino-2-methylpropyl)-
100 o 4-{3-[1-(5-chloropyrimidin-2- | RT =3.09 min; m/z (ES*) =
yl)piperidin-4-yl]propoxy}-2,6- | 474.24 [M + H]"
(\)/H dimethylbenzamide
NN
g,
,[ﬁ

/@(L o N-Azetidin-3-yl-4-{3-[1-(5-
chloropyrimidin-2-yl)- RT = 2.88 min; m/z (ES*) =

0
101
0 piperidin-4-yl|propoxy}-2,6- 458.20 [M + H]"
dimethylbenzamide
N
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(NH2 HN?J O et hyl pyrim din-2-yl)piperidin- 4-yllpropoxyl-2, 6-di nmethyl -
benzam de RT = 2.59 mn; mz (ES) = 440.29 [M+ H+ 104 ..... Ny "? IN NH2
HN 0 N ( aweoAmomops4dpyl)-4- { 3-[1-(5- ethyl pyrim di n-2- PCYGHR2e09% 030825

4-yl | propoxyl-2, 6-di net hyl - benzamde RT = 2.59 min; mz (ES) = 454.30 [M +
H+ 105 N..No f NH2 HN o N-(2-Am noethyl)-2,6- dinmethyl-4- { 341 -(5-
trifluoronethylpyrimdin-2-y1)- piperidin-4-yllpropoxyl benzam de RT = 3.02
mn; miz (ES) = 480.23 [M+Mut+|106 F o NH 2 HN? o|N- (3- Am nopropyl) -2, 6-
di met hyl-44 { 341 -(5- trjy, romet hyl pyri m di n-2-y1)-

pi peridi n-4-yl | propoxyl hepgam de RT = 302 m.n:.mz|(ES) = 494.24 [ MW Hr
WO 2010/ 004343PCT/ GB20f{9A050825 Ao Rl

102

yl)piperidin-4-yl]propoxy}-2,6- | RT = 3.04 min; m/z (ES") =
dimethyl-N-(4-methyl- 500.25 (M + H]*
piperidin-4-yl)benzamide

/@iko N-(2-Aminoethyl)-4-{3-[1-(5-
ethylpyrimidin-2-yl)piperidin- | RT = 2.59 min; m/z (ES*) =

0
1
03 4-yl]propoxy }-2,6-dimethyl- 440.29 [M + H]*
benzamide
N

o N-(3-Aminopropyl)-4-{3-[1-(5-
o ethylpyrimidin-2-yl)piperidin- | RT =2.59 min; m/z (ES") =

104
4-yl]propoxy }-2,6-dimethyl- 454.30 [M + H]*
benzamide
N
/@Kko N-(2-Aminoethyl)-2,6-
o dimethyl-4-{3-[1-(5-

105 wifl thylpyrimidin-2-y1) RT = 3.02 min; m/z (ES*) =
rifluoromethylpyrimidin-2-yl)- | o -, M+ HI*
N

piperidin-4-yl]propoxy } -
benzamide

o N-(3-Aminopropyl)-2,6-
dimethyl-4-{3-[1-(5- i .
o . L RT =3.02 min; m/z (ES™) =
106 trifluoromethylpyrimidin-2-yl)- N
L 494.24 [M + H]
piperidin-4-yl]propoxy } -
N benzamide
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107

*Z Z7-4 CD\
-Ethyl pyrimdin-2- yl)piperidin
( (3R, 5S) -Wwolydvox3aaet hyl -

\

0 i

. Z 0= - 0 I
4-yl { pr opoxy

1-N-

4-{ 34145

pyrrolidin-3-yl)-2, 6-di net hyl PCharBacm/ades2RT =

2.65 mn; mz (ES) = + 496.33 [ M+ H| 108 110 N ((S)-3-Am no-1 -nethyl -
{ 3- [1-(5-ethyl pyrimdin-2-yl)piperidin-4-y11- propoxyl -2, 6-dinmethyl-
benzamde RT = 2.62 mn; mz (ES) = 468.28 [M+ Fir 109 pbenzam de NH, HN
0
N (2- Ami no41, 1-di met hyl - et ﬁgj 4-1341- (5-ethyl -pyrimdin-2-yl)piperidin-4-y
11- prqgpoxyl -2, 6-dineth =12.77 mn;, mz (ES) # 468.32 EM+ Fir
4-{3-[1-(5-Ethylpyrimidin-2-
0 (GR35 hydroxymethyl 146 33 (a7 4 1y
pytrolidin-3-yl)-2,6-dimethyl-
Oj\’ ‘ benzamide
HO\ _(j’NH
o N-((S)-3-Amino-1-methyl-
propyl)-4-{3-1-(5-cthyl- RT = 2.62 min; m/z (ES*) =
108 pyrimidin-2-yl)piperidin-4-yl]- N
: 468.28 [M + H]
o propoxy }-2,6-dimethyl-
ﬁ benzamide
H
HQN\/\(N %
NH,
HN%
/@Lo N-(2-Amino-1,1-dimethyl-
? cthyl)-4-{3{1-(5-ethyl- RT =2.77 min; m/z (ES") =
109 pyrimidin-2-yl)piperidin-4-yl]-

propoxy }-2,6-dimethyl-
benzamide

468.32 [M + H]"

10

Examples 110 and 111: N-((R)-3-Amino-2-hydroxypropyl)-4-{3-[1-(5-chloropyrimidin-2-yl)-
piperidin-4-yl]propoxy }-2,6-dimethylbenzamide and N-((S)-3-Amino-2-hydroxypropyl)-4-{3-

[ 1-(5-chloropyrimidin-2-yl)piperidin-4-yl]propoxy } -2,6-dimethylbenzamide

oL

)NI\/Nj/CI

OH

H
HZN\/\/N\';Q
(o]

NJNI\/NjCI
0\/\/@

To a solution of 4-{3-[1-(5-chloropyrimidin-2-yl)piperidin-4-yl|propoxy}-2,6-

dimethylbenzoic acid (Preparation 20, 602 mg, 1.49 mmol) and (3-amino-2-
hydroxypropyl)carbamic acid tert-butyl ester (425 mg, 2.23 mmol) in DMF (15 mlL.) was added
HOBt (245 mg, 1.60 mmol), DIPEA (0.57 ml., 3.27 mmol) and EDCI (350 mg, 1.83 mmol).
After stirring at 50°C for 18 h, the reaction mixture was partitioned between EtOAc (50 mL) and
water/brine (150 mL, 1:1). The layers were separated and the aqueous phase extracted with
EtOAc (3 x 50 mL), then the combined organics were washed with 1M HCI (50 mL), 1M NaOH
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Exanpl es 110 and 111: MR)-3- Am no- 2- hydr oxypr opyl) 4-{ 3- [1 -(5

-chl oropyrimdin-2-yl)- piperidin-4-yl]propoxy -2, 6-dinmethyl benzam de and
NAS) - 3 - AwDrzotoosadr oxypr opyl) -4- { 3- 5[ 145 PCT/GB2009/050825

-chl oropyri m di n- 2-yepi peri di n-4-yl ] propoxyl - 2, 6-di net hyl benzam de ci Cl N
ON N O To a sol ution of

4-{3-[1-(5-chl oropyri mdin-2-yl)piperidin-4-yl]propoxyl -2, 6-

di met hyl benzmig) 6 bhe(RY BPRATRL-QRic $Fase FRrBYMB0AHO1iRg ahd &Mebnlr@edd NO- 2-
hydr oxypr opyLdda bRt Ak %smmpml%m@gﬁp AROATR) @R frggh) pdn DVF (15

m.) was ad 6 0. mol ) and
EDCI (350 ﬂ%dhli%mﬁ Bplﬂ%dm * %g’mrp "yﬁ L %tg@o%’zoryé‘ q’hz YREY eact i on

m xt ure m@fﬁ?éilﬂ‘lafb?%ﬁéld f%@%%ﬁtﬁf@tm@mewxm REmd- 40 YES ne Z’?L%]o m_,

1: 1. The [#yellS (Methad AePainiiedialmentiphers aibie ovepopiarsee srarsigldtyed wi t h Et 0Ac
(3 x 50 ml)prephrhtve chifd HEDErbdimpedD O p@niapsk Wedotinwa 3tved?0wint, BpuiMvidCin (50 L), 1M
NaCH (50 rdukn@nsheOKimen(®e), Ma)iow FReoorganhe, Hbased-wagndl 2586m( MISO04) |
filtered an &&%?%B&o%?f’(ﬁio_ fﬁﬁlh @cemuﬁgmsm%g Dised ) gol um

chr omat ogr

(5-chl orop %% gé%rﬁbémsp 9 d F"? Utk%gas %ﬁﬁd PR rt? ani no) 2
- hylr oxypr &&y he S@%{?Mﬁ% rema\?fiancttaﬂw%t‘w Paé%ttoé‘? b&%%an K988 du]?{\@

4.40 m n; MapH(EE)mb). Bedayls wafclvkparadd apdvbe m@ouwhasérmaqtqdmlﬂhﬁé@uféﬂ Cenant i | omner s
of this corpailndhéveticeosBpar@iaaids Hyre padphwidt brine (100l ainddRECMESOPg a Dai cel
Chiral pak Ipf@Rh 4R te R0 the2 BN lns&)o:prd’x\id%(ﬁ]th@-ﬂe@dnﬂ&ntvh@ﬁ WMEQVSJJIPJCI% (9:1),
2.'[ a flowr Eﬁt)O 1]113) emdllm IECI (?ﬁllg) Hylilcgﬁ aﬁgJ ﬂof? eﬁtoy ge@&al%ev%&aﬁor%?&thlt ion of

tlorrer 1) in

81275 SO torisigisa HEAT: ey kB s e Wpinr vBIS T i ent
terrper at ur é7 F (M BT MethpdbAk Hrrrelfgtionaishy hes regiosisgc BrePrediddue was
parti ti onedntpekdiee pndet Gpidar (@G0 fomlpdithd paMadieri dt@GompJund, Tihehl ayer s wer e
separ at ed ainglaydagpagoteqitsdaphdatcabitaadk@itleddbbie. Et 0OAC (2 x 50 L), then the
conbi ned organi cs were washed with brine (100 nL) and dried (MySO4)

Fi bpration and e am ne,

whi gh was redi ggwgés h%i}ﬁsgﬁf %Q)Tb ned gﬁgﬁ%ﬁﬁgq}n% i Hfﬁ[ogﬁg ration

fol l owed by S€ éersélfméréo et B Wik S e BB BY the title
conmpounds d&diyigusl gRpmtoBer PH § B I%%t?%@d 1Wmd1?ewr?ﬁeﬂarat?ﬁbz Prpptive civgs 21 [ M +
Hl + ( Met hodiPAf . usiDe pPate Chirdprkdh coliven @bthe ROrem.giim).ovitran elu@o ot IpriBiOdct ed

i nt er medi at@3wnd@asw sidof 1 amLeandhd Uvkscaibh ardeant he enantioneric title
coppound, which displayed spectroscopic data identical to that described
above. 20Thg ﬁ ides listed in Table 7 were obtained in enantionerically
pure form enploying procedures simlar to that outlined for Exanples 110
and 111, with the exception that the individual enantioners of the
Boc-protected internmedi ates were separated by preparative chiral HPLC using
a Daicel Chiralpak 1A colum (250 x 20mm 511m, with an eluent of IH i PrOH
(7:3) at a flowrate of 15 niL/mn, and UV detection at 250 nm 25 Table 7
WO 2010/ 004343PCT/ GB2009/ 050825 Eg Structure Nane Spectra: LCMS Method A
112 and 113 1-12N Z"11 NH 4,
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O>=NN..) ci N Z-- NHV o/ G N ((R-2-Am nopropyl)-4- | 3- [145
-chl oropyrimdin-2-yl)- piperidin-4-yll propoxy}-2,6- dinethylbenzam de and

N#S) - 2- AWOROIropAs) - 4- { 3-

-(5-chl

[ 145 -chl oropyri m di n- 2- y1) PCT/GB2009/050825

pi peri di n-4-yl | propoxy}-2,6- dinethylbenzamde RT = 3.09 mn; mz (ES) = E
460.17 [M+ M 114 and 115 C NirS --NO0-19 * HO ci /rS No---/5) 4* H
% .0 NAR)-3- Am no-2-net hylpropyl)-4- { 3- [1 . .
OTERPY Skt ke~ 2- YEPI per i dif NafheY! ] - Propoxy} - 2sfecttalTEC MY MagRAM de
HN
ZNH
o@
)
N-((R)-2-Aminopropyl)-4-{3-
,\’Q [1-(5-chloropyrimidin-2-yl)-
=N piperidin-4-yl|propoxy}-2,6-
112 "4 dimethylbenzamide , N
cl RT =3.09 min; m/z (ES™) =
and | yn and +
X i 460.17 [M + H]
113 N-((S)-2-Aminopropyl)-4-{ 3-
NH [1-(5-chloropyrimidin-2-yl)-

© piperidin-4-yl]propoxy}-2,6-
dimethylbenzamide

114
and
115

N
N
olp N~((R)-3-Amino-2-methyl-
propyD)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]-
) /H 0 propoxy }-2,6-dimethyl-
H,N benzamide
Ccl and

Nr\g N-((S)-3-Amino-2-methyl-
=N propyl)-4-{3-[1-(5-chloro-

N pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
o benzamide

RT = 3.05 min; m/z (ES") =
474.24 [M + H]

- 56 -



and N-((S)-3-Am no-2-net hyl -
-(5-chl oropyri m di n-2- yEpi peri di n-4-yl ]
= 3. 05 mMWO 20102004 HS)

propyl)-4- { 3-[1

propoxy} -2, 6-di met hyl benzam de RT
E 474.24 [M+ M WO 2010/ 004343PETIEB200250826825 116

and 117 H., -, -, HN Cl dr-S)--=No--/-9* oci N-NofP O

N-((R) -3-Am nobutyl)-4- {3 -[1 - (5-chloropyrimdin-2-yl1)- piperidin-4-yll
propoxy}-2, 6- dinethyl benzanm de and NAS) - 3- Am nobutyl)-4- { 341 -

(5-chl gropyr|i m di n-2-y1)- pigerildi n-4-yl | propoxy}-2,6- dinmethyl benzam de RT
=3.02mn; Mz (ES) = + [M+ H 118 and 119

23
=N

N-((R)-3-Aminobutyl)-4-{3-[1-
(5-chloropyrimidin-2-yl)-
piperidin-4-yl]propoxy}-2,6-

116 2, dimethylbenzamide i N
> RT =3.02 min; m/z (ES™) =
and cl and .
, 474.23 [M + H]
117 N// \> N-((S)-3-Aminobutyl)-4-{3-[1-
YN (5-chloropyrimidin-2-yl)-
N piperidin-4-yl|propoxy}-2,6-
dimethylbenzamide
0
H
N§
o
=y
HN
NH
O
jo N-((S)-2-Amino-1-methyl-
ethyl)-4-{3-[1-(5-chloro-
N pyrimidin-2-yl)piperidin-4-yl]-
=N propoxy }-2,6-dimethyl-
Ny / .
118 \\—Z benzamide _ .
cl RT =2.95 min; m/z (ES™) =
and | yn and .
2 i 460.23 [M + H]

119 N-((R)-2-Amino-1-methyl-

ethyl)-4-{3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
benzamide
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1-12N H2ZNm NH o NH, itN((S)-2-Anino-1 > :-..NNa?ci ..... N/ C
-nmethyl - ethyl)-4- { 341 -(5-chloropyrimdin-2-yl)piperidin-4-yl] -

pr opoxy} -wp@edveeisbyl benzam de and N ((R)-2-Am no-1 PCT/GB2009/050825

-nmet hyl -et hyl )-4-13-[ 1- (5-chl oropyri m di n-2-yppi peridin-4-yl] -
propoxy}- 2, 6-di met hyl benzam de RT = 2.95 min; mz (ES) = 460.23 [M+ Fir
WO 2010/ 004343PCT1GB20091050825 120 and 121 1-1,14 NH 41, O--N...b NIi ci
H2N h NH V | BN

)
N-((R)-2-Aminobutyl)-4-{3-[1-
N (5-chloropyrimidin-2-yl)-

=N piperidin-4-yl]propoxy}-2,6-
120 o4 dimethylbenzamide , N
cl RT =3.13 min; m/z (ES™) =
and | yn and .
2 i 474.25 [M + H]
121 Z \ N-((5)-2-Aminobutyl)-4-{3-[1-
NH

(5-chloropyrimidin-2-yl)-
piperidin-4-yl|propoxy}-2,6-
dimethylbenzamide

’ N-((R)-2-Aminopropyl)-4-{3-
N [1-(5-ethylpyrimidin-2-yl)-

=N piperidin-4-yl|propoxy}-2,6-
122 "4 dimethylbenzamide i N
RT =2.59 min; m/z (ES™) =
and | ppn and .
2 . 454.30 [M + H]
123 Z"‘ N-(($)-2-Aminopropyl)-4-{3-

NH [1-(5-ethylpyrimidin-2-yl)-

© piperidin-4-yl|propoxy}-2,6-
dimethylbenzamide
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o/ C

pi peridin-4-yl|

341-

NAR) - 2- Ami nobutyl)-4- { 3 -[1-
propoxyl-2, 6- dinethyl benzam de and NAS) - 2- Am nobutyl)-4- {
(5- cNDappri4ai di n- 2-y1) -

(5-chl oropyri m din-2-

yl) -

pi peri di n-4-yl | propoxy1l- PC®/GB2009/050825

di met hyl benzam de RT = 3.13 mn;

H2Nt i i

NHg O-NI) NV H2ZN NH * o -
-ethyl pyrimdin-2-yl)-

i nk (ES)

N ((R)-2- Am nopropyl)-4- { 3-
pi peridi n-4-yl | propoxyl-2,6- dinethyl benzanm de and

[ 145

= 474.25 [M+ H+ 122 and 123

N#S) - 2-
pi peri g
454. 30

Anmi nd
i n-4-
[M+

124
and
125

propyl)-4-{ 3- 5
yl I propoxy } -2,%-
H + WD 2010/0 4

e

(
B

-et hyl pyri m di n-2-y]
li met hyl benzam de RT
PCT1GB20091050825 124

N-((R)-3-Amino-2-methyl-
propyl)-4-{3-[1-(5-ethyl-
pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
benzamide

and
N-(($)-3-Amino-2-methyl-
propyl)-4-{3-[1-(5-ethyl-
pyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2,6-dimethyl-
benzamide

1) -
= 2.59 mn;

RT =2.70 min; m/z (ES™) =
468.33 [M + H]*

infz (E
1 and 125 --N H 0 -

126
and
127

N-((R)-2-Aminopropyl)-2,6-
dimethyl-4-{3-[1-(5-
trifluoromethylpyrimidin-2-yl)-
piperidin-4-yl]propoxy } -
benzamide

and
N-((5)-2-Aminopropyl)-2,6-
dimethyl-4-{3-[1-(5-
trifluoromethylpyrimidin-2-yl)-
piperidin-4-yl]propoxy } -
benzamide

RT =3.15 min; m/z (ES) =
49424 [M + H]*

Example 128: 4-[3-(5'-Chloro-3.,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yD)propoxy]-N-(2-

hydroxyethyl)-2-methylbenzamide

-59.

S)
-N



| k

N ((R) - 3- Am no- 2- et hylpropyl)-4-{3-[1- (5-ethyl

H SO

-pyrimdin-2-yl)piperidin-4-

yE- pr opoxyp-281080di4aet hyl benzam de and N-((S) - 3- Ami no- 2- meTGHE2009/050825
4-{3-[1-(5-ethyl pyrimdin-2-yl)piperidin-4-yl1-

propyl) - : _
propoxy}- 2, 6-di met hyl benzam de RT =

and 127 H2ZN NH # o --\--1-"1)

N#R) - 2- Am nopropyl) - 2, 6- di met hyol-
trifluoromethyl pyrim din-29°
N#S) - 2- Ami nopr opyl) - 2, 6- di net
trifluororrethylpyrim'din 2-yl) -
=+ 494.24 [MW H Exanple 1

- Chl or o- 3 4,5, 6-tetrahydro-2H[1, 21bip

mn;

4-{3-(5'

mz (ES+)

2.70 mn; ink (ES)
- -NN FFFHNZ
4-{341-(5-

= 468.33 [ M+ Hr
NHV/ FFF

wE N piger i di n-4-y| | pr opoxyl benzam de and
Ry @

pi perrdin- -yI | pfopoxyl benzam de RT =

M@yl - 4-y0Opropoxy] - N- ( 2-

hydr oxyet hyl ) - 2%@&2%6&%,% (Et?nol) was added to a stirred solution of 4-[3-(5'-chloro-

3,4,5.,6-tetrahydro-2H-[1,2']bipyridinyl-4-yD)propoxy]-2-methylbenzoic acid (Preparation 27,
118 mg, 180 pmol), ethanolamine (22.0 pl, 360 wmol) and DIPEA (63.0 plL, 360 uL) in THF
(7 mL), and the resulting solution was stirred at ambient temperature for 16 h. The reaction
mixture was diluted with DCM (150 ml.), washed with H,O, saturated aqueous NaHCO;
solution, dried (MgSQ.,), filtered and concentrated in vacuo. Purification by RP-HPL.C afforded
the title compound: RT = 3.40 min; m/z (ES") = 432.25 [M + H]* (Method A).

10

The amides listed in Table 8 were synthesised by condensing the appropriate acid with

the appropriate amine, employing a procedure similar to that outlined in Example 128.

Table 8

Ex

Structure

Name

Spectra; LCMS Method A

129

4-[3-(5"-Chloro-3,4.5,6-
tetrahydro-2H-
[1,2"bipyridinyl-4-yl)-
propoxy]-2-methylbenzamide-
2-methylbenzamide

RT = 3.47 min; m/z (ES*) =
388.18 [M + H]*

130

4-[3-(5"-Chloro-3,4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT = 3.18 min; m/z (ES™) =
462.22 [M + H]*

131

4-[3-(5'-Fluoro-3,4,5,6-
tetrahydro-2H-
[1,2"bipyridinyl-4-yl)-
propoxy]-N-(2-hydroxy-1-
hydroxymethylethyl)-2-methyl-
benzamide

RT =2.81 min; m/z (ES") =
446.23 [M + H]*

132

4-[3-(5'-Fluoro-3,4,5,6-
tetrahydro-2H-
[1,2']bipyridinyl-4-yl)-
propoxy]-N-((R)-2-hydroxy-1-
methylethyl)-2-methyl-
benzamide

RT = 3.03 min; m/z (ES") =
430.28 [M + H]*
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WO 2010/ 004343PCT/ GB2009/ 050825 Cl HATU (82.0 ng, 220 p.nol) was
added to a stirred solution of

4-1 3- (5' -wbl20r0a®43435, 6-t et rahydr o- 2H-[ 1, 21bi pyri di nyl - 4PgT)gB20p0s9425 2- net hy
| benzoic acid (Preparation 27, 118 ng, 180 Innol), ethanolam ne (22.0 pt,
360 I nnol) and DI PEA (63.0 RL, 360 gL) in THF 5(7 nL), and the resulting
solution was stirred at anbi ent tem)erature for 16 h. The reaction m xture

was diljuted with DCM (150 ni) dMk{- H20, sat urated aqueous NaHCO3
solutign, dried (MSO), fj;j)ére gtg &ﬁﬁ ?Stgd in vacuo. Purification
by RP- HII\DI/é? af forded t he (TiTYe ccnér %i“ ttag 0 m RY =70 nGiESY: 5232, 25 [ M
+ H+ (N&hod_A). m des I SRR AOTARIEY B wer ezsymuhesised by

condengi ng | el 3Pt opri ate acid \%ﬁt[hﬂbllfém%&%%ﬁ&ﬁ)rl ate amine, enploying 4
proceddre siffilar to that outli nedpisyl-Exutplbenzapigc Table 8 Ex Structur
Nane Spectrna: LCVS Met hod 29| 4AQ(BOB-[-(PCBiokd2N O 443-(5' -Chl oro-3,4,5,6-

tetraH hydro-2 [1, 2] ,py i dig ;l,mgmgg:l}))plpmdmg;y%

1S4

U

pr opoxy]z21met hy 2-neth [, ART i 378 mpi;zn/y ESJ) ==

Sesr 18 |17k | o ﬂ?@l\m i Ho O | dﬂ o] armBe- 1

t et r ahydr o] 2k-1,22]'bi pyr| di ny1- 44 OXYB’FI }51 X} 1ydr oxy- 1-

hydr oxynet th et hyl)-2- net hyl henz S¥VHBEIRT = 18 m ny mz (ES) = 462 22 [M +

H + 131 33- F H HO HO 4-{(R)-3-[1- (S-Ethyl-

J:j/\ imidin-2-yl)piperidin-4-yl]-
135 Eﬁoxy}-N—(g-l)ll})/(froxy—l— . RT =3.09 min; m/z (BS”) =
o YQ 471.24 [M + H]*

/j/ hydroxymethylethyl)-2-methyl-
benzamide
4-{(R)-3-[1-(5-Ethyl-
J\ pyrimidin-2-yl)-piperidin-4-

RT =3.39 min; m/z (ES) =

1 1]but -N-((R)-2-hyd -
36 ylJbutoxy}-N-((R)-2-hydroxy- | o (M + HT'
0’\’ 1-methylethyl)-2-methyl-

benzamide

Example 137: N-(2-Hydroxyethyl)-4-[3-(5'-isopropyl-3,4,5,6-tetrahydro-2H-[ 1,2 bipyridinyl-4-

yl)propoxy]-2-methylbenzamide
(o]

e sl
H
(o]

N N\

Z

5 2-Chloro-5-isopropylpyridine (65.0 mg, 420 pmol) was added to a stirred solution of N-
(2-hydroxyethyl)-2-methyl-4-(3-piperidin-4-ylpropoxy)benzamide hydrochloride (Preparation
9, 100 mg, 280 pwmol) and DBU (63.0 pl., 420 pmol) in DMSO (0.5 mL). The reaction mixture
was heated at 125°C for 60 h, before being poured into H,O (50 mL) and extracted with EtOAc
(3%). The combined organic extracts were washed with brine, dried (MgSO,), filtered and
10 concentrated in vacuo. Purification by column chromatography (EtOAc) afforded the title
compound: RT = 2.73 min; m/z (ES™) = 440.28 [M + H]" (Method A).

The compounds listed in Table 9 were synthesized from N-(2-hydroxyethyl)-2-methyl-
4-(3-piperidin-4-ylpropoxy)benzamide hydrochloride (Preparation 9) and 2,5-difluoropyridine

15 or 3,6-dichloropyridazine, employing a procedure similar to that outlined in Example 137.

Table 9
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4-13- (5" -Fl
pr opoxyl
m n;

pr opoxyl
mz (ES)

= 430.28 [M+ H +

uoro-3, 4,5, 6-

132 NIF rl0O".
tetrahydro-2H 1, 2] bi pyri di nyl-4-y1)-
-N-((R) -2- hydroxy-1- nethylethyl)-2-nethyl benzam de RT = 3.03 m n;
WO 2010/ 004343PCT/ GB2009/ 050825 HO HO 133

.01

tetrahydro-2H[ 1, 2] bi pyri di nyl-4-y1)-
-N- (2- hydroxy-1- hydroxynet hyl et hyl ) -2-nmet hyl benzam de RT = 2. 81
m z wa3sp1o004348. 23 [M + Hr
443-(5' - nuoro- 3, 4, 5, 6-

PCTIGHAGBNISVE2E

5, 7L W[Ne{

2shvdn@xy- 1- hydr oxyne

Nawket hyl ) - 443-(5' -

Spectra; LCMS Method A

I sopropyl -1
pr opoxyl- 24
HO ci

-Chl or g
hydr oxy
EM + t|

pyfi

net I

]

LITO

4,5, 6-tetranydro- 2K
m@¢hy benzam de RT =

m di nZ2- yTYETE§}|u|n-
1yl et hyl) - 2- net hyUFbe

3}652%19&8%%06 ny -4

tetrahydrmHH— NEg) 4-

9
hL%I]P]PYH%lml 6%91 -N- (2]
> pravny Y -(Ritydrox3etig8)-m

2-methylbenzamide

yI)-
470.27 EM+ H 134
RIR)2:93-nhid;-A/SES ) =

t!}’éjil%m SE‘

139

N

LN
*;T

\w
Q.
H
HO’\/N‘ I D
o

4-{3-[1-(6-Chloropyridazin-3-
yD)piperidin-4-yl]propoxy}-N-
(2-hydroxyethyl)-2-methyl-

m omz
RT = 3.10 min; m/z (ES") =
433.18 [M + H]*

benzamide

10

15

20

25

Example 140: N-(2-Hydroxyethyl)-4-{3-[1-(6-isopropoxypyridazin-3-yl)piperidin-4-yl]-

propoxy }-2-methylbenzamide

o

Ho\/\N
H
o

e

I‘N
s

o

To a solution of N-(2-hydroxyethyl)-2-methyl-4-(3-piperidin-4-ylpropoxy)benzamide
hydrochloride (Preparation 9, 50.0 mg, 140 pmol) in dioxane (1.5 ml.) was added 3-chloro-6-
isopropoxypyridazine (36.0 mg, 210 pmol), NaOt-Bu (27.0 mg, 280 pmol) and 2.,8.,9-

triisobutyl-2,5,8,9-tetraaza-1-phosphabicyclo[3.3.3Jundecane (5.0 mg, 14.0 umol). Argon was

bubbled through the reaction mixture for 20 min, then palladium acetate (11.0 mg, 49.0 pwmol)

was added. Argon was bubbled through the reaction mixture for 10 min, then the reaction

mixture was heated in a sealed tube in the microwave at 120°C for 2 h. The reaction mixture

was diluted with methanol, filtered through celite and concentrated in vacuo. Purification by
column chromatography (EtOAc) afforded the title compound: RT = 2.67 min; m/z (ES") =

457.28 [M + H]" (Method A).

Example 141: 4-{3-[1-(5-Fluoropyrimidin-2-yl)piperidin-4-yl]propoxy }-N-(2-hydroxyethyl)-2-

methylbenzamide

Ho\/\N
H
(o]

(o]

To a solution of N-(2-hydroxyethyl)-2-methyl-4-(3-piperidin-4-ylpropoxy)benzamide
hydrochloride (Preparation 9, 68.0 mg, 191 wmol) in toluene (1.5 ml.) was added 2-chloro-5-
fluoropyrimidine (27.8 mg, 210 imol), NaOt-Bu (45.9 mg, 478 umol) and 2,8,9-triisobutyl-
2,5,8.9-tetraaza-1-phosphabicyclo[3.3.3 Jundecane (7.0 mg, 19.1 pmol). Argon was bubbled

through the reaction mixture for 15 min, then bis(dibenzlideneacetone)palladium (17.5 mg, 19.1

pumol) was added. Argon was bubbled through the reaction mixture for 15 min, then the reaction
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135 HOHO dr, (3 .,,,,,"011,7r 4-{ (R-3-[1-(5

-Et hyl - pyrimdin-2-yl)piperidin-4-yl]- butoxyl-N(2-hydroxy-1-

hydr oxy mewbybsidoyds- 2- net hyl - benzam de RT = 3.09 mm mPZT(dB3P0905d823. 24 EM
+ H 136 HON . H NI'ir 0 CG4-{ (R-3-[1-(5

-Et hyl -pyrim di n-2-y1)-pi peridin-4- yllbutoxyl-NAR)-2-hydroxy-

1-met hyl ethyl)-2-nmethyl- benzamde RT = 3.39 mm mz (ES) = + 455.25 [M +
H| Exanpl énil@é:was heated in a sealed tube in the microwave at 100°C for 1 h. The reaction mixture ) o

N- (2- Hydr O%@Eim{e!d)\ﬁiﬁli%ﬂ(aﬁélfﬂlégﬁ [tﬁ)cméllée%te4ancl§COQEJn§£t&?igquQ.'T%yFthngé l;Uapyr i di nyl
420 wob waarilad FEARRISEI G, o tiSge! Qi sRBLERIBILG0S 1556 T
(2- hydr oxy et Hiyajiorby it HiT£- flopdsd fe ¢ soprund: §T 5P op 8%y yhéh amittie?0 (M +
hydPochl or itHe(MdHodpar ati on 9, 100 ng, 280 p,nol) and DBU (63.0 pt, 420
mnol) in DMSO (0.5 nL). The reaction m xture was heated at 125C for 60 h,
bel;rg_r e 3ei NGaRpLnes 41{rat[Q(i@lqo&@@imgé@ngpﬁm%t@mmaw}INS((%QI\,/QQ%%% 3x]2 3 tThe |
conbi ned or, : rine, drie , filtere
and 10concé%?@gg%gﬁ%%ﬁgggﬁggggﬁ%@?ﬁca?%ﬁ% by col cchromat ography ( Et OAc)
afforded the title conpound: RT = 2.73 nin; ink)(EF) = 440.28 [M+ Fir

(Met hod A). The conpounds |isted N e 9 were synthesi zed
from N-(2- hydroxyet hyl ) - 2- nephy!l e 4-yl propoxy) benzam de
hydrochl ori de (Preparatiqp_9)_alhd -di fl uoropyri di ne 15or

3, 6-di chl oropyri dazi ne, enploy nd alprocedure simlar to that outlined in
Exanpl e 137. Table 9 WD 2010/ 004343PCT/ GB2009/ 050825 Ex Structure Nane
Spéltra: LCVMS Method A
To a solution of 4-{3-[1-(5-chloropyrimidin-2-yl)piperidin-4-yl |propoxy}-2,6-
dimethylbenzoic acid (Preparation 20, 168 mg, 0.416 mmol) and (+)-(45,1'R)-2,2-dimethyl-4-
(1'-aminoethyl)-1,3-dioxolane (70 mg, 0.484 mmol) in DMF (10 ml.) was added HOBt (65 mg,
0.424 mmol), DIPEA (0.16 mL., 0.92 mmol) and EDCI (98 mg, 0.511 mmol). After stirring at
15 50°C for 18 h, the reaction mixture was partitioned between EtOAc (50 mL) and water/brine
(150 mL, 1:1). The layers were separated and the aqueous phase extracted with EtOAc (3 x 50
mlL.), then the combined organics were washed with 1M NaOH solution (50 mlL) and brine (50
mL). The organic phase was dried (MgSO,), filtered and concentrated to a residue before being
redissolved in 1M HCI solution (in MeOH, 50 mL). After removal of the solvent in vacuo the
20 crude material was purified by column chromatography (DCM:MeOH, 10:1) to give the title
compound: RT = 3.82 min; m/z (ES™) = 491.18 [M + H]* (Method A).

Example 143: 6-{(R)-3-[1-(5-Chloropyrimidin-2-yl)piperidin-4-yl]butoxy }-N-((5)-2,3-
dihydroxypropyl)-2-methylnicotinamide
Néjcl
|
s,

\/\/(]\l
OH | I\ °
Ho _A_N ZN
25 o
HATU (113 mg, 298 pmol) was added to a stirred solution of 6-{(R)-3-[1-(5-chloro-
pyrimidin-2-yl)piperidin-4-yl|butoxy }-2-methylnicotinic acid (Preparation 45, 100 mg, 248
umol), (S)-3-aminopropane-1,2-diol (34.0 mg, 372 pmol) and DIPEA (65.0 pL, 372 pL) in THF
(7 mL), and the resulting solution was stirred at ambient temperature for 72 h. The reaction
30 mixture was diluted with EtOAc and washed with 10% ageous citric acid, H,O (3X) and brine,
dried (MgSQO,), filtered and concentrated in vacuo. Purification by recrystallisation (EtOAc)
afforded the title compound: & (CDCl3) 0.94 (d, 3H), 1.20-1.40 (m, 2H), 1.48-1.67 (m, 3H),
1.68-1.78 (m, 2H), 1.85-1.98 (m, 1H), 2.61 (s, 3H), 2.75-2.98 (m, 4H), 3.52-3.72 (m, 4H),
3.84-3.94 (m, 1H), 4.30-4.45 (m, 2H), 4.70-4.80 (m, 2H), 6.17-6.28 (m, 1H), 6.54 (d, 1H), 7.62
35 (d, 1H), 8.21 (s, 2H); RT = 3.61 min; m/z (ES") = 478.15 [M + H]* (Method A).
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138 0o HO."..2 NHO o **............... *tiNN U F 443-(5'-Fluoro-3,4,5, 6-

tetrahydro-2H 1, 2] bi pyridi nyl-4-yl)- propoxyl-N-(2-hydroxyethy|)-

2- met hyl b&ozarmies4RT = 2.98 min; mz (ES) 416. 21 [ M +PHIH#GRR8®/(4308450 "C
- --a 4-{ 3-[1-(6- Chloropyrlda2|n 3 yf 1 pi peridin-4- yI]propoxyI

(2 hydr oxyet hyl ) - 2- net hyl - benzam de RT = 3.10 mn; nmz (ES) 433. 18 [M +

H + Exanple 140: N-(2-Hydroxyethyl)-4-{

3-[1-(6-isopropoxypyridazin 3-yl) piperidin-4-yl]-

pr opoxy1- Z'E@ltnﬁ 4? %Z{@W 3d[@ (5- Chloropyrlrma- f- 23/1 l:ernl D 9!]]:91{0)( N-(2-hydroxy-1-
n- 4- yIpropoxygbenzanlde

N-(2- hydro er
hydrochlorﬁ%gnf%# %&%.lonagmuéwlgmp mg, 140 gnol) in,dioxane (1.5 nL) was
added 3-chl oro- 6- |sopropoxypyr|da2|ne (36.0 n9{9310 nol), NaOt-Bu (27.0

my, 280 nol) and 2,8, 9- N7 N
triisobutyl-2,5,8,9-tetraaza-|-ph J 3. 3. 3]undecane (5.0 ng, 14.0
Rnol ). Argon was 10bubbl ed thrqugh the reaction mxture for 20 mn, then

pal | adi um acetate (11.0 nﬂ?’%? jlnDI) was added. Argon was bubbl ed

t hrough the reaction mxtur®-Tor® 10 min, then the reaction mxture was
heated in a sealed tube in the mcrowave at 120C for 2 h. The reaction

m xbure was di | Ghedlewpinppund tviramwhesizéd fdaned-¢d)-Bh-Gudplvreetinida-Zayrild concent r at ed
in vacuo. Rifeiidih-aat]b@skyby-realylivotichian®igpgratiphys, (& QAC)s @héipinded the title
compound:  RhimopRpfé-1%ldb1 (3Wke, §BRImeD chipfimé-addhcbdibekidilar OMRE hRghedln Exanpl e

141: 4-{ 3
-[1-(5- Flug?%%§¥ﬂﬁééuj 35???6?6 rldfﬁg 49? &B%t FAN-(Z hydr oxyet hyl ) - 2-
met hyl benzam de 20To a sol ution of

N- (9= hydr otramplp|143: 2 hkpdbrony (3ot - 14-Sisproptxy pisenz dnirgg din-
hydrochloerémﬁﬁveﬁéannbmmgmmag 0 ng, 191 gnol) in toluene (1.5 nL) was
added 2-chl oro-5- fluoropyrimdine (27.8 ny, 210 [tnol ), NaOt-Bu (45.9 ng,
478 not) and 2,8,9-triisobutyl-
2,5,8,9-tetraaza-| - phosphabi cycl of 3. 3. 3]un I 7.0 ng, 19.1 Rnol). Argon
was bubbl ed through the reaction Qpr 5 mn, then
bls(dlbenzlldeneacetone)palIad4 19 1 25I|nDI) was added. Argon
was bubbl ed through the rgatit Qture for 15 mn, then the reaction

HOBt-H,0 (36.0 mg, 270 pmol) was added to a stirred solution of 6-{3-[1-(5-isopropyl-
pyrimidin-2-yl)piperidin-4-yl]propoxy }-2-methylnicotinic acid (Preparation 47, 100 mg, 250
15 pmol) and EDCI (51.5 mg, 270 umol) in THF (7 mL). After 20 min, (R)-2-aminopropan-1-ol
(20.0 mg, 270 umol) was added and the resulting mixture was stirred at ambient temperature for
16 h. The THF was removed in vacuo and the residue partitioned between EtOAc and 2M
NaOH. The organic phase was separated and washed with 2M NaOH, 1M HCI and brine, before
being dried (MgSO,). Filtration, solvent evaporation, and purification by recrystallisation
20 afforded the title compound: RT = 3.79 min; m/z (ES") = 433.24 [M + H]" (Method A).

Example 146: N-(2-Hydroxy-1-hydroxymethylethyl)-6-{3-[ 1-(5-isopropylpyrimidin-2-yl)-
piperidin-4-yl]propoxy}-2-methylnicotinamide

P
(o]
HO
25 The title compound was synthesized from 6-{3-[1-(5-isopropylpyrimidin-2-yl)-
piperidin-4-yl]propoxy }-2-methylnicotinic acid (Preparation 47, 100 mg, 250 pmol) and 2-
aminopropane-1,3-diol (25.0 mg, 270 pmol) employing a procedure similar to that outlined in
Example 145: RT = 2.98 min; m/z (ES™) = 472.22 [M + H]* (Method A).
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m xture was heated in a sealed tube in the mcrowave at 100C for 1 h. The
reaction mxture was diluted with nethanol, filtered through celite and
concent r avoaoiowoym3duo. The remai nder was di ssol ved i n EPORGB2o@aises2swW t h
H20, dried (MgSO™4), filtered and concentrated in vacuo. Purification by
RP- HPLC afforded the title conpound: RT = 3.53 min; mz (ES) = 417.20 [M +
SH + (Method A). Exanple 142: 4-13- [1

-(5-Chl oropyrimdin-2-yl)piperidin-4-yl]propoxy 1 -N-((IR 2S5)-2,3 -

di hydr oxy- lExQE})QMhﬁ%Q@XﬂQS’(%ﬂ(@rO 1%#%%5@1@@4%%]13@0%9 N-(2-hy dré)x P a solution

of 4-13-[1 [gk I péri di n- 4-yEpr opoxyl
di nmet hyl ben&g’rOX méeglr‘y%&(/'élrzénea at Clo%r?%, 168 ng, O. 416C nmol ) and

(H)-(4S,1'R) -2, 2-di met hyl-4- (E-am noethyl)-1, 3*d| oxol ane (70 ny, 0.484
nmol ) |nDI\/F(1O m.) was added HOBt (65 ng, Amml) Dl PEA (0.16 ni,
0.92 mml ) and EDCl (98 ng, 0.511 ;/\AL@J stirring at 1550C for 18 h,
the reaction mxture was parti fii olhedq between Et 0Ac (50 ni) and Water/brlne
(150 inL, 1:1). The | ayer #oweye J6efjarated and t he aqueous phase extracted
with EtOAc (3 x 50 nlL), thew-thé& conbined organi cs were washed with 1M NaCH

oo (o0 Tl LR A0 T IS S BB 10551,

filtered and concentra ue in 1M HCl
sol ution (iPRPREOHES O“B?Bm ydroﬁﬁl? ré%@%ﬂ“ ?@%‘?ﬁt‘n 89&%% ) t he

20cr ude nat"ef pdicd %éélcblaliopxr%@n%w B 8lautti “éﬁ]r) arEitidg F APy SODEvPNVEDHEe 10: 1) to
gi ve the tirtsuiéingwintionwas sifRd at 1@ G Rr i In; ThetezctiphES)xture #1108 pMEIHAe ( Met hod
A) . Exanpl e10b4d.) tlen washed with H,O and brine, before being dried (MgSO,), filtered and

(Rio3- [ 1- ( RosLhRrQRY k45, ﬁurﬂlca?ﬂox@pfea%mganommcp%@m& drforda the Be
di hydroxypro&éo%ll? Zered hyl “L@Pgés“)a%%ﬁ%ém (Method AATY (113 g, 298 !lno")

was added to irred so

6-1(R) - 341-(5-chl oropyrim din-2-y peri di n-4-yl | but oxyl - 2- et hyl ni cotinic
acid (Prepd?rxa'[ﬂP'GrH&I@[ i%@hlﬁi?3@ﬁ@teﬁﬁt§(ﬁl)3 2H-dY Igpidiniobylapeneer] N-2- di ol (34.0
ng, 372 p, npdpxyahiydRixPRAhy 88y R-dethBmigotpahidi n THF (7 nl), and the resulting
solution was stirred at anbient tenperature forN H. The reaction

30m xture was diluted with Et 0Ac and washed 0% ageous citric acid,

H20 (3x) and brine, dried (MgSO4), flétere and concentrated in vacuo.
Purification by recrystallisat |H0n| C)>arforded the title conmpound: gll
(CDC13) 0.94 (d, 3H), 1.2Q@ zMH), 1.48-1.67 (m 3H), 1.68-1.78 (m
2H), 1.85-1.98 (m 1H), 2.61 fs,0 3H), 2.75-2.98 (m 4H), 3.52-3.72 (m 4H),
3. 88-3. 94 (m 1H), 4.30-4.4!1?(m 2H), 4.70-4.80 (m 2H), 6.17-6.28 (m 1H),
6.54 (d, 1H), 7.62 35(d, 1H),8.21 (s, 2H); RT = 3.61 mn; nz (ES+) =
478.15 [ M + 1- 1]rd abdvatoh o0INA)-hydrdxxamptiexybdbdiylebryl)-2-methyl-6-(3-piperidin-4-yl-
(R-3-[1-(% rc@h&;@&&ﬁ)ﬁiﬂnﬁ@ @Uﬂ;ﬂﬁo&ﬁ@&ﬁﬁh@dn&ﬂrzﬁ E@UﬁmMot)“h bﬁl‘sb)@fr@)(y 1hydr oxy

rret hyl et hyd,) '59;.51;[ )e NS
| Z ]§ _
ey ! ro :ﬁ % S IRy SR i‘t"f%ﬁ“%@ Oy, 248

gm)l) and 24 alﬁPlP]BEFraéﬁ“érﬁ‘é‘hireSC“GP BIFX[‘(Y?‘)@PdHP@a“n%? 01 Wy eyntiasdl (9 'nd- Hepr ocedur e
sim | ar to redain nggteivaedilutad WEhditphe thtd Gash§JTwith IBOGD priing; befrirgbe(rgSyied= 478. 14

[ Mt Hr  ( Metda@sio A)filterk® mdanile &raled i vacuo to afford the title compound: RT = 2.90 min; m/z

N-((R) - 2- Hydg9XWe3looRi hiyf edibidd 5)6- 13- [ 1- (5-i sopropyl pyri m di n- 2-yppi peridin
- 4 ylj!jp(rjopoxyl 2- met hyl ni coti nam de HOBbH20 (36.0 ng, 270 gnol)

was added t t|

6-{341- (5- | Eg‘a'BP%r}yﬁf Sy{? [ﬁgd‘? hﬂ@rw%?efawpﬁidﬂl VP PEIE FERSILBCHBEHIA ni cot i ni ¢
acid (Preparation 47, 100 ng, 250 15!Inm0"') and EDCI (51.5 ng, 270 linD') in
THE (7 nL). After 20 min, (R)-2-am nopropan- 1z

)\
\ov\/o

~N

o

H,N
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(20.0 nmg,

anbi ent tenperature for

270 gnmol ) was added and the resulting m xture was stirred at
16 h. The THF was renoved in vacuo and the residue

partiti o0 2bmoned Et 0OAc and 2M NaOH. The organi ¢ phaseChaaB2e@parssed and

washed with 2M NaOH, 1M HC1 and bri ne,

Filtration

20afforded the title conpound: RT =

(Met hod A).

- 2- et hyl ni
6-13-[1-(5-]1
pi peri di n-

d

sol vent evaporati on,

bef ore being

dried (MgSOH).

and purification by recrystallisation

3.79 mn;

nilz (ES)

Exanpt @lckdfipoubli v skasoxyirchn Sy Sr1aswoRipiyhieta»yi pipbridin-3
41-(5-is OpryﬂBr){){)cB(y¥ bl I’lﬂeﬁk‘%lcgm)fclf)md (P

cotl

?% ’
4yz Rt

i

250%. t npl) and 2 anlnopropane 1, 3-diol

1‘ glra'tlglllgb' QLI(V 4 6@4{

(25.0 nyg,

-uL"l? a proced%renprmfél.r to tl’\lN? outhngd n

¢dtli Mshoddd (Preparation 47, 100 ng,
270 linol) enploylng a

Wd §.5M NI, in

S| Z
xamp

44, rom

= 433.24 [M+ Hr

procedure 5|n1Iahemmmﬁhemdmﬂhbhnedmenwﬁwaﬁpbec&ﬁﬁmmgmeqqaxﬁﬁwammwnmnk (ES)

472.22 | Mhetaphiop r(am\hﬁl&der@eymg%&%mke@ sikfldr to Brode outlined in Examples 145 and
i di n-4-yl | propoxy }

341 (5-Chl qy
-N-(2- hydroxy lhydr oxymet hyl et hyl ) - 2- net hyl ni cot i nam de

of N-(2-hyd
prdBOX\\n-

prrlﬁldln 2-yfl pi per

rorﬁr 1- hydr oxynet hyl et

DVBO (5 Bl

Stweeturedded 2. 5-di chl or

hyl ) - 2- net hyl - 6- ( 3-

O¥amd ni di ne (72.0 |

c
pi peridin-4-yl -

(119 'I|L, §
h. The |reag¢
H20 ang Qﬁl
vacuo. 3un
title gonpg

3

D

00 gnol) and the nyFastl

e
tion mxture §J§Efut
bef \%«gﬂﬁgg ried
flaaﬁgﬁy y recrystal

Yo 3.48 min; in

ting solution was 3
e i oA (100
NS -yDiipdrigiarie d
i 8ptdpoy } EbBAL) and
kniddE®mide 464. 16 [ M

stirred at 100C for
m.) then washed wt
Bhd 1BawncenttSared
i 3RPE2HPLGT A fMeohdied) 1
+ Hr (Method A). Exa

rgmmﬂgoigMQI) and 5%

5To a sol ution

n
U
16

h

in
he
anpl e

148:

643-(5'-Ch|
hydr oxy- 1- |
sol uti gn of
N-(2- hydro
ti nam de hy
was addddl b
889 gmal ) a
Furt her| 5-¢
reactign m
m xture was
bei ng dri e

L

D-

6\3\4 5 6-tetrahydro
yd&bx& t hyl et hyl ) - 2- n
y-1-hy
drochl ori

chloro-2-fl
nd 20 the resydlty ng so
hl or o- 2-f | uor ridine
xture and heati

diluted with Et

potat 7
(MSH) , edeiand

fiIter
|

met hyl et hyl
(Preparati
ropyridi

-F2H-1 1, 21bi pyri di ny
et hyl ni coti nam de

@ API%- ( 3- pi
oryrig@glin- g@)lmglngl-gol
nelp(opOxy2-Nag$)-583 gt
| difyld@RypheS/1)A4-I 1 ed

<(u%§thﬂm&9man?1€'}@ gnol

0C was conti nued fq
hen washed wi th H2(
concentrated in v

15 C

1- 4-yfl propoxy] - N
To a

ver i di n-4- yIpropoxy

) was added to the
or 72 h. The reacti
D and brine, before
acuo to afford the t

g

2-

ni co

n

itle

I
conpound: |
Exanpl e 14
- 2- et hy,
conpourdsae
yl ] progoxy}

3 11

0. 5M NH i

RT = 2.90 mn;
D:

6-{ 341-(5- m ri

ilcotinamgd Wo) 2010/ 0
S Sy tNeS|zed rom6-1
-ﬁ%;QEEylnlcotlnlc aci
di%xane (6.24 M, 3.1

= 463.22 [il/ + Il
nf-ti-H=GPNpi peri di
O B BRCT4 BRADI0D/405 (
Byl [piop(:5 @tahgrhpyli mi
qn&fggﬁgyatlon 52,

enpl ayi ng 4

+ (Method A). 25
n-4-yl | propoxy }
D825 3.72 min; m/TWE ) t |

doanr72 Ay P (a&hdddi)N-
240 ng, 624 [InmD')

e
4-
and
to

that outlir
(Met hog
condens
pr ocedd

Struct(

L

i ng
res
re
153

A) | Ho

ed i gxanple 145: RT E
N he amides lis

t he Appry

siml a=

priate acid w
o0 those outli

3. 11'mn mz (ES
ted in Table 10 wer

1t h the appropri at ¢
nstP o ERSDI es 144

pyr1m1d1n -2-yDpiperidin-4-
yllpropoxy }-N-((R)-2-
hydroxy-1-methylethyl)-2.4-
dimethylnicotinamide

procedure simlar
5) = 384.21 [M+ H'
e synt hesi sed by
am ne, enpl oyi ng
b and 149. Table 10
RT = 3.63 min; m/z (ES™) =
462.19 [M + H]* (Method A)

)

"
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Name Spectra: LCM5 150 FI,.., o
341- (5-Chl oropyri m di n-2-yl) pi per
ni cot i naMvoeoR04343. 88 min;, mz (
HOTh_ \ HO.4NHO _ -N/ C 6-

ci 6- {

i din-4- yll

ES) = 390.12 [A/ +
{

propoxy}-2 -nethyl -

Hr  @IEIdBR2009A)50825 1

3-[1-(5-Chl oropyrimdin-2-yl)piperidin-4- yl]propoxyl-N((S)-2,3-

di hydroxypropyl)-2,4- dinethylnicotinamde RT = 3.32 mn; nlz (ES)
[M+ E|[+ (Mehod A) 152 H2N.... | C 6- {
341- (5-Chl or rydi n- 2-yl) piperj din-4- yllpropoxy}-2,4-dinethyl -
nicotinamde RT # 32 mn; mz (ES) = 404.17 [M+ E]+ (Method A) 153
N 6-{3-[1-(5-Chloro-
imidin-2-yl)piperidin-4-
ropoxy }-N-((R)-2,3-
Y Ipropoxy 478.21 [M + HI* (Method A)
dihydroxypropyl)-2,4-
N>=N dimethylnicotinamide
"\ %
cl
OH
~
HO N
H
W 6-{3-[1-(5-Chloro-
imidin-2-yl)piperidin-4-
° pyrimidin-2-yDpiperidin RT = 3.30 min; m/z (ES™) =
155 yllpropoxy }-N-(2-hydroxy- .
478.19 [M + H]" (Method A)
1-hydroxymethylethyl)-2,4-
N>=N dimethylnicotinamide
"\ %
cl
HO/_\N 2
H
7 N\
—_ 6-{3-[1-(5-Chloro-
o imidin-2-yl)piperidin-4-
pyrimidin-2-yDpiperidin RT = 3.52 min; m/z (ES™) =
156 yllpropoxy }-N-(2-hydroxy- N
, 448.19 [M + H]" (Method A)
N ethyl)-2,4-dimethyl-
)= nicotinamide
\_¢
cl
OH
~ o
HO H
7\, 6-{3-[1-(5-Chloro-
= pyrimidin-2-yl)piperidin-4-
157 ° yllpropoxy}-N-(2-hydroxy- | RT = 3.65 min; m/z (ES") =
1-hydroxymethyl-1-methyl- | 492.22 [M + H]* (Method A)
N ethyl)-2,4-dimethyl-
N>=N nicotinamide
\ %
cl
The amino-containing amides listed in Table 11 were synthesised by a two-step
process: (i) 6-{3-[1-(5-chloropyrimidin-2-yl)piperidin-4-yl]propoxy}-2,4-dimethylnicotinic acid
(Preparation 59) was condensed with the appropriate Boc-amino-containing amine, employing
5 procedures similar to that outlined in Example 145; (ii) the Boc group was removed with 4M

HCl in dioxane, utilizing a protocol similar to that outlined in Preparation 50.
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HON H

N/ C 6- { 341-(5-Chloropyrimdin-2-yl)piperidin-4-

yl | propoxyl -N-((R)-2- hydroxy-I|-nethylethyl)-2,4- dinethylnicotinamde RT =
3. 63 m n;wolRpo@8M3= 462.19 [A/ + H (Method A) WO PCT/GB2009/050825
2010/ 004343PCT/ GB2009/ 050825 154 HO-__ \ O HONH _ -N/ d
6-{3-[1-(5-Chl oropyrimdin-2-yl)piperidin-4- yl]propoxyl-N((R)-2, 3-
di hydroxypropyl)-2,4- dinethylnicotinamde RT = 3.35 mn; nz (ES) = 478.21
[M+ H+ (Method A) 155 /4-0HO HON H _ -N/ C
6-{3-[1- (51%[eqﬁopyr| m di n- 2-yl ) pi perl di n- 4-

yl ] pro
. 30

10

15

=N (2- hydroxyti-hydrox thylethyt)=2,4- d.mer hyl gy coti nmam de
’Z- S é,t |:>c/‘\ = X7o }lln rl\/lyrﬁe é,/ Mot b 24 A\ bpeC%ra-ylL@l{/Ig
nmrir, " Z \Ib =10. L JI |_IVI T LILU \IVCLIIUU I"\}
H, N N
H
7 N\
= X N-(2-Aminoethyl)-6-{3-[1-
158 (5-chloropyrimidin-2-yl)- RT = 2.77 min; m/z (ES™) =
piperidin-4-yl]propoxy}-2,4- | 447.21 [M + H]* (Method A)
N)_ dimethylnicotinamide
=N
"\ /\>
cl
HN
m [o]
O
H
/N 6-{3-[1-(5-Chloro-
imidin-2-yl)piperidin-4-
° Pymcn-2-y )plp.erl n RT = 2.77 min; m/z (ES*) =
159 yllpropoxy}-2,4-dimethyl- .
. 487.23 [M + H]" (Method A)
N-(R)-1-pyrrolidin-3-
N>=N ylmethylnicotinamide
"\ ¢
cl
Example 160: N-((5)-2,3-Dihydroxypropyl)-6-{3-[1-(5-ethylpyrimidin-2-yl)piperidin-4-yl]-
propoxy }-2-methylnicotinamide
N¢]/\
\/\/Cl\l)\\N
OH ~r°
Ho |
HO N N
o]

The title compound was synthesized from N-((5)-2,3-dihydroxypropyl)-2-methyl-6-(3-
piperidin-4-ylpropoxy)nicotinamide (Preparation 51, 341 mg, 881 wmol) and 2-chloro-5-
ethylpyrimidine (189 mg, 1.32 mmol) employing a procedure similar to that outlined in
Example 147: RT = 3.08 min; m/z (ES™) = 458.38 [M + H]" (Method A).

Example 161: 5'-Fluoro-4-[3-(5-methanesulfonyl-6-methylpyridin-2-yloxy)propyl]-3.4.5.6-
tetrahydro-2H-[1,2']bipyridinyl
N
I
\/\/E)\l )
oY
~ ~zN
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156 /-\O HONH/ / C 6-{ 3-[1-(5

yl ] propoxyl - N- ( 2- hydr oxyet hyl ) - 2, 4- di

(ES) = 4480D29100dou3u3H (Met hod A) 157

3-[1-(5-Chl oropyrimdin-2-yl)piperidin-4- yl]propoxyl-N(2-hydroxy-

1- hydr oxynet hyl - 1- net hyl - et hyl) -2, 4-di met hyl ni coti nam de RT = 3.65 m n;

mz (ES) = 492.22 [M+ H + (Method A) The am no-contai ni ng am des

listed in Tabl e25hinereysyn €6 inge80 RihoB atdOBStRD WL BOGSHI) weke)ad@efo 3- [ 1
(5 chl or OQMBmanJf@ n%thalyelsalﬁhﬁ%rﬂléﬁ#}nﬁ% %{Eéndﬂ{ 499%%&)X}%py41dlng h%&cﬂ%i‘lﬁg cotinic

aci d ( Pr epgﬁreparagon 1%@ %S%mqn) in 1\/1@ OOtcij Sandotge regﬁtmlg soqut%on sftlrﬁed at

Boc- am no- outlined

in Exanpl e QAFSfDr @4 hec Iﬁ@“@b‘&“@‘%‘ﬁ?ﬁ P%%%’le‘t@ eV & ot e HOAGR sxane,

uti Pi zi ng d5ploeridbd cogbirid greantceextrdvtstwaghet! with bdpej dricptMgdafiltard H0. WO

2010/ 00434 3P¥ctiif3682 0091508 Ribatiba by elihin dionBtoptapiyufie EtOName) Sfpeet rha: LCVS 158
/- 1-1, 14N title compound: RT = 3.67 min; m/z (ES*) = 408.11[M + H]* (Method A).

- Chl or opyri m di n- 2-yl ) pi peri di n- 4-

I methylnicotinamde RT = 3.52 min; mz
57 OH 0 HON H - -N / @CTB&H2009/050825

[

1-
)

Example 162: 5-Fluoro-2-{4-[3-(5-methanesulfonyl-6-methylpyridin-2-yloxy)propyllpiperidin-
10 1-yl}pyrimidine

S
Zx8)

oo
The title compound was synthesized from 3-methanesulfonyl-2-methyl-6-(3-piperidin-
4-ylpropoxypyridine hydrochloride (Preparation 54, 125 mg, 330 wmol) and 2-chloro-5-
fluoropyrimidine (65.0 mg, 490 mmol) employing a procedure similar to that outlined in
15 Example 161: RT = 4.24 min; m/z (ES") = 409.12 [M + H]" (Method A).

The following compound may be prepared by methods analogous to those described
above:
2-{4-[(R)-3-(4-Methanesulfonylphenoxy)-1-methylpropyl Jpiperidin-1-yl } -5-
20 trifluoromethylpyrimidine

K

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

assay systems:

25 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

30 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

35 expression of Fusl. By placing B-galactosidase (LacZ) under the control of the Fus1 promoter
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HO _ -N/ C N (2-Am noethyl)-6- { 3-11- (5-chloropyrimdin-2-yl)-

pi peridi n-4-yl ] propoxyl -2,4- dinmethylnicotinamde RT = 2.77 mn; mz (ES)
= 447. 21 Wyone1odo4346Met hod A) 159 HN "I NHO _ -N/ C PCT/GB2009/050825

6- {341- (5-Chl oropyri m din-2-yl)piperidin-4- yl]propoxy }

-2,4-dimethyl N-(R)-1-pyrrolidin-3- ylnmethylnicotinamde RT = 2.77 min; nmz
(ES) = 487.23 [M+ Fir (Method A) 5Exanple 160:

N-((S) -2, 3-(Bushydr 9xvR hapych)de@doptd Wwhekeby receptor activation leads to an enzymatic read-

- (5-et hyl pygi m di n-2-yl)piperidin-4-yl] - propoxyl-2-nethylnicotinam de

The title conpo ea(ljst r\c,\elﬁss weS %tr{s] fsr{rlreélﬁ;{ a{l 5(%{)? tj\.jp_n of the lithium acetate method described

N-((S)-2,3-diherXﬁroy ¥ o

pi peri di n- £y yqlgf)t%‘?ﬁé SRt Frigrd? e r@Pﬁf‘EfS‘éth&tof %C@TPY§&£er%§lae§gihep, nol ) and
2- chl or o- 5-itige adeiplcpipelerireidereaitBON Atpolyathdene whyel YLidpfpH Y AMREG aprpirebedur e
sim | ar to Tehatcalotipsl nhied TrendsExangd, €lsdvics). BRATy=yc3st081sMiere; grawnzovérhight o 458. 38

[M+ Fir (NMei (o plaleX@MP! €ard® Lingle-stranded DNA (10pg), 2ug of each of two Fuslp-

5' - Fl uor o- 4-,[: 3L 3 %ﬂ@&%{g!ﬁtﬂrﬂms@rﬁgk%@;ﬂa ﬁengﬁ-ﬁﬂp%xg R @id- 3, 4. 5, 6-
hydr o- 2' | , 2, 9= 1o} 1e. (65.0 ,
o o SN O B e B T R P © ™

3- Bt hanes JFFBHpAySEE BY o6l E8 Ty e piPtcH i 41 Enpsdgrb -9y plepeshe
hydr ochl or icgerestiPr plpsrid tdngnirg4he r¢@poryo reg@Or Rmpyp)has nLIBVBAks00asRtelly and t he
resul ti ng swahdihicorates tnid thie chixaiire bIGhd redctichidréreed AESOPE@BE 6ONGN TheXtasr @llwvas pour ed
into H20 (5Q:dthdnhefXhdcRGHE4b Witd N 5EOAGe dels ¥ere then washed and spread on selection

plates. The selection plates are synthetic defined yeast media minus LEU, URA and TRP (SD-

15 LUT). After incubating at 30°C for 2-3 days, colonies that grow on the selection plates were
then tested in the LacZ assay.

In order to perform fluorimetric enzyme assays for p-galactosidase, yeast cells carrying
the human or mouse GPR119 receptor were grown overnight in liquid SD-LUT medium to an
unsaturated concentration (i.e. the cells were still dividing and had not yet reached stationary

20 phase). They were diluted in fresh medium to an optimal assay concentration and 90ul of yeast
cells added to 96-well black polystyrene plates (Costar). Compounds, dissolved in DMSO and
diluted in a 10% DMSO solution to 10X concentration, were added to the plates and the plates
placed at 30°C for 4h. After 4h, the substrate for the B-galactosidase was added to each well. In
these experiments, Fluorescein di (B-D-galactopyranoside) was used (FDG), a substrate for the

25 enzyme that releases fluorescein, allowing a fluorimetric read-out. 20l per well of 500uM
FDG/2.5% Triton X100 was added (the detergent was necessary to render the cells permeable).
After incubation of the cells with the substrate for 60min, 20l per well of 1M sodium carbonate
was added to terminate the reaction and enhance the fluorescent signal. The plates were then
read in a fluorimeter at 485/535nm.

30 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.

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

In vivo feeding study
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575 nmL) and the conbi ned organic extracts washed with brine, dried (MpJSO™4),
filtered and concentrated in vacuo. Purification by colum chromatography
(1 H Et OAcwo2DoyooafsBor ded the title conpound: RT = 3.67 ®CH/GBRI®/SESf =

408. 11[ M+ H1+ (Method A). Exanpl e 162: 5-Fluoro-2- { 4- [3
- (5- net hanesul f ony1- 6- net hyl pyri di n- 2-yl oxy) propyl ] pi peri di n101-yl | pyri m di
ne . s Ob The title conpound was synt hesized from

3- met hanesul f onyfe dtcbRif Bybdrobndé 3t (B REILEH dhdbod! A DPSY Yd hrddiaeinhydhgchl ori de

( Prepar at i c’b@eé{ﬁ'nne&%@re feeét%;qg a @fngavaeﬁL}L 91519ta1§ed ()fnlré'&%%{elhgﬂtgg ne (65.0
15Exanpl e

ng, 490 ure si
161 AT T SR ﬁ?%‘%e%f TGS 5 ﬁbifppfjpﬂatf S o g s e
ound neyapEigy ?%1 Py ppd WE%SPFB‘B@%W&? VGl OP%V“fgr?ééleRefé%fE dyiyalypove:
1 [ (R) - Jogsgd W@phatneéwmnwmdgw ﬂqorsmtmbrpwwlzwu pediSeENA - y11-5-
20t rifl uor cwmtdhy| Pyyprapyldhateny$8ith gage idQare placed behheh dsﬂcmbaggiocladectamtﬁovd ty of the
conpounds  Qpillhdde AR kel it ARY OQQrJV&&I[%Qse'hEhttdla@ i@l Lok gfASHAY SYySt ens:

25Yeast Re Q@M ®r3 % %@M) duéng whlgl_‘ﬂﬁne%ﬁeal%gm % lu @ﬁ@&jbyr r@cplp%/} e./{mrﬁeﬁﬁ?a)éé have

previ ously een go CI‘I% P%“glgffd et al,

|te at ur .
2002, J. Bi'SF *ER&AsEn Ef%r “ﬁ%g?\hwoé"tee%ﬂ“h‘%‘éaéw Bi oor g.
Med0' chem Petdad The geiseppiaimediig %laféf?fg‘mﬁlaf%‘fﬁhaﬂluma@e’ei blidkad a 355m 121- 123) ;
VO 99/ 143440Vt OOIAY 7@ teathaliobds /8100 f@dn) jarsBnd e#t¢r>b0ttl9se9a%welgfe4i e have been
engi neer ed tsuekes301 lapit tielescesfdegrit@esody dastedmgdhp hal WLkhdileshaes been del et ed
and repl aceghsWutfilyGieRduRlial 7 4ChindBL ASHE ANSHIS e 1edd Wk NGniidiopihe t echni ques.
Add' tional 'u¥ven&o'a%ncﬁﬂl ngﬁﬂga%d&f&é}l%és e thétfe%?f?eﬁﬁga @9% J]eecfoﬁﬂar&ﬂoa' low for

r ol ogous, .ex a mamal 1 an GPCR olce. In the yeast,
srents of" lﬁlﬁ‘%g‘rﬁi 8’?%{?}% signal i ng transduction pathway, which are
conserved in eukaryotic cells (for exanple, the mtogen-activated protein
ki nase pat hmiydiabetie effegtstohengbandsobths inypntyhn iIFursiIn:vitBympdle&eﬁ magcreatic beta
| 3- gal act oseldaHET-(LHCcZ) under the control of the Fusl pronmoter (Fuslp), a
syst em has d@ﬁ@ﬁltgevel oped whereby receptor activation |eads to an enzymatic

reggout . %ﬁ pRNSES AR %caﬂld@gﬁe%ﬁ&émggggw i thium
acetate neth r| g %t ga}f g&a ﬁg . :
Tr ansf or mat'T Hm&Pp fiavg 4 éf"f%ﬁa&% PREDSTIIY R Xpe“me“

acet at e/ si rgreelost Wléfh?ﬂ%ﬂatéﬁésrt ingnasspQAP pia psretdmirt @il thg lilpeagie. phicnése®epNA PEG)
prot ocol . Beghhpre@fticTolpkis Qtlling& pasfage maisbedoe el $7haid KeWabeth TFBr i ef | y, yeast
cel | s wer e RPbE@WON R, Eistlirgdatret@dn ay@@MP hetyialion e HIr aklB SRcibiocal akdderidler

si ngl e st 1 aided Ao Ohons BRI DRhBABR BhkupsFls | pLacZ repor ter pl asni ds
(one with URA selection marker and one with TRP), 21tg of GPR119 (hunan or
nouse recept mf) i n yeast expression vector (24.tg origin of replication)
and a |ithi§ etate/ polyethylene glycol/ TE buffer was etted into
an Eppendorf t ubl-TThelly see platedinreadrdmliyr Asdid i Wnt Al s gt ]togé) G eceptor/ no
recept or conltsf @lmhasll adicHWYragdpridd hr andgggtedipel was thaye discardad cigllasvead 1 nto this

m R0ur e andndubfedfaGhimnrddheGGRAfuraewith300ufs@mnulaixibiter @ kyeasied el | s wer e

on Sel ot 1 g A, e ot modi a
bk el st %oe% 5. 80 ant st del g,y

m nus LEU, - 3 days,
col onies t ﬁ%\‘f}m@?o& B i heregpest ¢ §§ %/“\é‘*Feem(f”I‘?etgd { éqé)fnéﬁnl?eﬁ“‘cr%@r LacZ
assay. 30mig Thep de Lsis bpér - oHEPED Pidfel weer 2@ R4 kS a §H dy's Whsgydded

P- gal act osipdas#l, any tha piate o@kb $hekepar Y0Pirpng for RemhmuPratrulre nmperses ERRIGIDyr ecept or
wer e grown comefapdtighht 3000rpoh G bidinSBnlthfTsaipidi Wdre irdhs@iedd A 3@t a8 84-well

C ? n ;3 ent rat i . (dnd Enoce%é’é@ f&leéving th\é@ér‘fﬁn%ﬁrhér |A1;§Ha§dréih BQM@ r;lgsa ﬁﬂnﬂﬁl&u&[l@t reached
stationary

L opt i mal
assay concen]teg%l? Iu?rea 10r(1f vbes%set 11:p contam]flg %ﬁ sriln%ple épal age{)tgrelﬁ%é’l mix an g%1
pol yst yr endC5fiap 8% (e EREPY conesipian H%fge fing} @%CBPQ/%’&“PP?FHM@ @nd asoﬁ*ﬂ“iﬂt ed in a
109 DVBO s oh (e Kibimstrustions Reawsineserrre iagubeied at ypomecrappenide fop 1 J0mEn, prdghedatand t he
pl at es pl acesdread usBRE PackardsionAhitamerthyledsivtemsunsst aAMRewdroconipaed to a
p- gal act osisda&el was car@ded chvraacihwebl,.0.0810.1, 08SE 3eXP®Y; L0eRS100FhMer escei n
di ( P-D- galt@gnQQytﬁ%%ﬂgg@abme Mldalﬁcﬁ%)])at@wa%lﬁl%}ts&ﬁls éf)&lﬁt 5 Q)?twgéenzyma

that releases fluorescein, allowng a fluorinetric read-out. 20[11 per well
of 500p. M FDE 2. 5% Triton X100 was added (the detergent was necessary to
render the cells perneable). After incubation of the cells with the
substrate for 60m n, 20111 per well of 1M sodi um car bonat e was added to
term nate the reactl on and enhance the ]TI uorescent signal. The plates were
then read in a fluorinmeter at 485/535nm 30The conpounds 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 corrpound) Corrpounds of the invention which gi ve an. |ncr ease of at

o, - o 1 ~r~ AR BN AN A I




40plus 1% DVSO. Cells are then |Iysed and cAMP content determ ned using the
Perkin El mer Al phaScreenl (Anplified Lum nescent Proximty Honbgeneous
Assay) CAND2kiof0048affers and assay conditions are as de®CridB2doyosog2he

manuf acturer's protocol. In vivo feeding study The effect of
conpounds of the invention on body weight and food and water intake may be
exam ned in freely-feeding nmal e Sprague-Dawl ey rats nai ntai ned on

rever se-phase | iRghttdem@live T@foukROPOL RS iBNFcrE ﬁl&r@m&amﬁmnﬂsa@m dosed by

appropri at g, f d I < tHa dvm@rpeoral ly) and
measur errentqsmrrlgrtgg)sucl)\\?ecr ﬁ?ﬂﬂe% %%%\%\nlaﬁr)\gc ggﬂ&. tHRg‘ti gﬁglr?gklt?%g?\%% d‘yuaiglrby 5housed in

pol ypr opyl é)ne cages with netal grid floors at a tenperature of 214C and
5520% humi dity. Pol ypropylene trays with cage pads are placed beneath each
cagé t 0 detlesglin waptidngssdy spi | | age. Aninmal s are naintained on a reverse phase
| 'i ght-dark cycl eI(-rigdtisweot plakdin sBndurd qubme: 68diB0 1l 23N phiyes dulOb nglsihi ch ti me
the room was, wdil Atk thorBYiaysQad thé BBdium AR HBH Bsclradecdin 8RreaaaRds 2t 0 a

standard pougler @Ln{eﬁtadfaeﬁstlzlﬁg@b&f?ep< ) €bnefltibd 119 nd k4G, Y18 ]%m jgptization

10 d. T t lid
coen 1 st RS I e e gl Mt
fedfing j ar@d ¥ %bﬁ)é‘feegFmB’@ibﬂné’s %HSéV%PCg‘H‘?éﬁl ifho 1Y FR Bk 34 6 44 30 ™in Wyichat t he
onset of t hes thanr disqaeled. ddis wihiell$vesd iy ngeCplalrlscumﬁldn Wailh BRB hat3p) jmars whick was

subsequent lcyllaeasidrad td me@yre basalinsatitlse2dtidn lakls or eahiwell| ongbenddosds Wi t h a
conpound of(q tohep.s Ny enh uom wakd thea Med io@pifch€ 301 16 i L IERIERERRnRALISRNS.§ he

treatment groups. g, s@tAfgas%ﬁluh A GATPRAES A ASKENLEL &3 bl ALGh. AN Of o
ﬁiérdl abet.i c vi.tro nodel of

di 2bett Gyl il e St i LA IR R A Wihassage 60)
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with 10% f doatacloat!fingién lemlande GOnMEEDdImTEBI0EHE besal sedrdtiomjeped frommglvt s wer e
done wi th gedihabatonliedsatsianofpassageailas ahdysaComp dancesovii. the |iterature,
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abgye 81 (0 st Ilﬁﬁgh C-EEPoca%)s%\L o0 i ot le%gfﬂ {S]LN?SQ%:%%R@ and CAWP

met abol i sm I n seria age- dependent

rel ati onshlsf)céleuobflsé‘bvé?aé’ ©Pif §§ ‘Jan; 38(1) : 44-8). cAlVP assay H T- T15
cells were plated in standard culture nmediumin 96-well plates at 100, 000
cel | s/ 0. 1rfival Glekdse Apleraped Xestsed for 24 hr and the nmedi um was then

di scarded. Cel | ghangreers 3iompotinad & ethefidentba Bh Brabdludo@ACIc RRRpAcatas € Wi th 100gl
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150m n, andvihedeh ke Coas/cloemtle UbM@ica e kaniddbkiss B Befbl SdihibiRRiiba of

Measur errentcﬁc § R e MJI‘?WIP[Q%Q%}B&QhJSQId? Sitcangande Sc@ésé’f% v@Ier mwfgﬁcmp
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usin fit 3
sof tware. 0asal Glefgpl é%@ﬁ‘t Sﬁofexﬁémﬁl&fﬁﬂt% Rbde Gi< 1‘faﬁeTﬁ“eﬁvtBWt“1€6 e werkd28tind to
i ndfease cANRdgrallypilEes gomfoupde gehitaR0PEaycpusNly drosrpoYrtie clofainmg 23h EC50 of
| ess t han hqjeodd Gauctringd/ cARMPHagsRYe thaymbrel (frae héditiopd blobdl sesplei (20 @oandt i on
assay treathibrt-with The@B¢ bo&d e €k 2l B B1dod sElpRR AN ) G litfel ERenIBO$0UB0, | N
12-wel I pl aib@ %n(?‘fSOlTQI@ ai?e? blc%m%m%t{onm@lllel 20%@%10%9 LaInJrMeQ (Porfnggsuémglﬁ%§ Gﬁnd the

medi um was 4 i sc

o e d0 UGBS Bt e (L e BT GRIEE e iy 0 SHEB BRI B,
CaCl2, 1.19 nM l\/gSO4 1.19 m\/l KH2PO4 25 mNI NaHCO3, 10mM HEPES at pH 7.4
10 and 0. 1% bovi ne serum al bumi n. Cells, were incubated with Iml KRB at 37C
for 30 mn which was then discarded. This was foll owed by a second

i ncubation with KRB for 30 mn, which was collected and used to neasure
basal insulin secretion levels for each well. Conpound dilutions (0, 0.1,
0.3, 1, 3, 10 uM were then added to duplicate wells in Im KRB,

suppl errent ed W|th 5 6 mvl gI ucose. After 30 m n |ncubat| on at 37C sarrpl es
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Oral d ucose Tol erance Tests The effects of conpounds of the invention on
oral glucose (Ac) tolerance were 25 evaluated in male Sprague-Dawl ey
rats. FoosOwar/oMisBdrawn 16 h before adm nistration of E@CT/GBrowESHRSNEd

wi t hdrawn t hroughout the study. Rats had free access to water during the
study. A cut was made to the animals' tails, then blood (1 drop) was
renoved for neasurenent of basal G c |levels 60 mn before adm nistration of

the G c | oadertoll1€d) and th€safnple Sdade (3wl ghieemangs [Jasadbwliadd 20 M difudisest

compound  or,¢ YeRiGldhal REVE AAHSOHSNEEQXY PR THREG Bk QERX I @lonfk® M N
30before the remm nﬁ%mnth t he

| . of” an _additijopal blood sanple,and.t.reatne
R e R
the tail 5 2ergftatgigor Yanin heiere befprreadggaing flegapdyds Gigmaglpiop/ tadqeeh. Bl ood
gl uéose | evenkinggetandaemtur ed just after collection using a comercially
avai | abl e gl ucose-neter (OneTouchO UtraTM from Lifescan). Representative
conpounds of the invention statistically reduced the A c excursion at doses
of <10 ng kg-1. 35The effects of conpounds of the invention on oral glucose
(dc) tolerance may al so evaluated in nale C57B116 or mal e obl ob m ce. Food
is wthdrawmm 5 h before adm nistration of Ac and remai ned w t hdrawn
t hroughout the study. M ce have free access to water during the study. A
cut is made to the animals' tails, then blood (20 pL) is renoved for
nmeasurenent of basal Ac levels 45 mn before admnnistration of the Gc
| oad. Then, the mce are weighed and 40 dosed orally wth test conpound or
vehi cl e (20% aqueous hydroxypropyl43-cycl odextrin or 25% aqueous Gel ucire
44114) 30 mn before the renoval of an additional blood sanple (20 ,ulL) and
treatment with the dc load (2-5 g kg-1 p.o.). Blood sanples (20 pL) are
t hen taken 25, 50, 80, 120, and 180 mn after Gc admnistration. The 20 pL
bl ood sanples for nmeasurenent of G c |levels are taken fromthe cut tip of
the tail into di sposable mcro-pipettes (Dade Di aghostics Inc., Puerto
Ri co) and the sanple added to 480 ,uL of haenvolysis reagent. Duplicate 20
,uL aliquots of the diluted haenol ysed bl ood are then added to 180 juL of
Trinders glucose reagent (Signma enzymatic (Trinder) colorinmetric nethod) in
a 96-well assay plate. After mxing, the sanples are left at rt for 30 mn
bef ore being read against G c standards (Signa gl ucose/ urea nitrogen
conbi ned standard set). WHAT IS CLAIMED I'S: 1. A conmpound of fornmula (1),
or a pharmaceutically acceptable salt thereof: 5 (I') wherein Qis CH or
N; one of W X and Yis Nor CHand the others are CH where the H may
be replaced by R5 when present; 10Rl is -S02Me or -CONHR6; R2, R3 and R4
are independently selected fromhydrogen and nethyl; nis 0, 1 or 2; R5is
i ndependently Cl1_4 alkyl, Cl1_4 al koxy, fluoro, chloro, Cl1_3 fluoroal kyl or
benzyl; R6 is hydrogen, 3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or
4-pi peridinyl, wherein the 15 azetidinyl, pyrrolidinyl and piperidinyl
rings may be optionally substituted with OH, CH2OH or CH3; C13 al kyl, C2_4
al kyl substituted by -N(R7)2 and/or one or two hydroxy groups, or Cl 4
al kyl substituted by a 4- to 6-nmenbered nitrogen-containing heterocyclic
ring; and R7 is independently hydrogen or nethyl. 202. A conpound according
to claim1, or a pharnmaceutically acceptable salt thereof, wherein Qis CH
3. A conmpound according to claim1l1l, or a pharmaceutically acceptable salt
thereof, wherein Qis N. 25 4. A compound according to any one of clains 1
to 3, or a pharmaceutically acceptable salt thereof, wherein Wand X are
CH 5. A conpound according to claim4, or a pharmaceutically acceptable
salt thereof, 30wherein W X and Y are CH.
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6. A conpound according to any one of clains 1 to 5, or a pharnmaceutically
acceptabl e salt thereof, wherein Rl is -S02Me. 357. A conpound according to
any one oVochuiawg343 to 5, or a pharmaceutical |y accept alpCe/GRebe/tsheseof ,
wherein RI is -CONHR6. 8. A conmpound according to any one of the preceding
clainms, or a pharmaceutically acceptable salt thereof, wherein one or both
of R2 and le are nethyl. 40 WD 2010/ 004343PCT/ GB2009/ 050825 9. A conpound
accordi ng twHANYs onemneD tishe precedi ng clains, or a pharmaceutically
acceptabl e salt thereof, wher einnis 1. 10. A conmpound according to claim

h I I R
g:'il’ gl’ tg thlr rprg'ICnUto}ngoaﬁnflig ?ap )a(?r a%Psraﬁacteutwal?y%i ta le\é\gffttl;ereogn 5 Il?. I’Yit a or

epp
conmpound according to claim 10 or a phar maceutl caI |y acceptable salt

t hereof, wherein R5 is para to the point of Naq_@g)hmnt to the piperidinyl
nitrogen 1012. A conpound according to N of "claims 1 to 11, or a

phar maceuti cal | y accept abl e gal t(h\e)%%t;:mher ein R4 is hydrogen. 13. A
conmpound according to any one pf cl ai to 11, or a pharmaceutically
acceptabl e salt thereof, whereN R4 i s" et hyl. 15 14. A conpound accordi ng
to glaim13, or a phar maceuti cak’ly acceptable salt thereof, wherein R4 is
met hyl and the stereocenter produced has@he (R)-confi gurati on. 15. A
conpound aCCOI’dIWIH 5@@@}({ e of t he precedl ng cl ai ns,

P aoro. ehl aro S P ia 1 S fltnd BEEA e LSS The E@e SR one of

t he pr ecedlﬁﬁd’hﬁqlﬁi:sﬁ% or a pharmaceutically acceptable salt ther eof ,
whéfein R6 i s hRdisoffeMeor @CNIRal kyl substituted by -N(R7)2 or one or two
hydr oxy groups. R2R’ addR* aA isdepqathid saeeo fidinhgdrb@n addihanyl:6, or a
pharmaceutical | yjacegpi.abl e salt thereof, wherein R6 is 2-hydroxyethyl,

2- hydr oxy- 1- net i
2- hzdroxz 1hydr|%§ %f{%ln?ena gldii;% ? %ﬁ%ﬁ%ﬁﬁ’%{)}ng&m C”ﬂuorofdkylﬂienzayl defined in

any one of Exa £y ‘Hbﬂi 8@?51681&{‘? AR AR G ¢
théPeof .  Retidinylopyaiolidied ard %@Fld@ﬂﬁ*ﬂé%m%ybéﬁpt&ﬁ%@‘ésflﬁﬁd ¥itg Opotnd! %ccor di ng
to any one @f:; @lsaikmsCil: afkol shibstitupad by -NRAs mralte onei oo ayd hydmecepirabl €, sdlit t her eof
and a phar rageuted 6@h §-\o aaerpiradiitogemtdnta@ing hdlroclic rify; At hod for the
treatment of a @ 3EREEAMMIFHAIHL] @hetr. Whi ch GPR119 plays a rol e conpri sing
a step of adm nistering to a subject in need thereof an effective amount of
npound accor din one of cla har maceutical |y

2cbptabl e al t B tatisg e rsd PBr NG BalPabF o BrCat | et y

conpri si ng &esinddisgfl admi ni stering to a subject in need thereof an
effective anmount of a conpound according to any one of clains 1 to 18, or a
phar maceut ixal | \ @csapt a2bing &l daihh esre9harmaddflic2B1LLPAABBREIEB2009/ 050825
22. A net hodyt.Qlh ¢ e treat ment of obesity conprising a step of adm nistering
to,a subject in need thereof an effective amount of a conpound according to

any one of cI ai 1 to 18, or har maceuti cal |y acceptabl e salt thereof.
y 4. IXscompound according to angr) one oqralzums 1to ? X pharmaccutically acceptabtle

salt thereof, wherein W and X are CH.

5. A compound according to claim 4, or a pharmaceutically acceptable salt thereof,
30 wherein W, X and Y are CH.
6. A compound according to any one of claims 1 to 5, or a pharmaceutically acceptable

salt thereof, wherein R’ is -SO,Me.

35 7. A compound according to any one of claims 1 to 5, or a pharmaceutically acceptable
salt thereof, wherein R' is -CONHR®.

8. A compound according to any one of the preceding claims, or a pharmaceutically
acceptable salt thereof, wherein one or both of R* and R’ are methyl.

40
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523. A nethod for the treatnent of diabetes conprising a step of

adm nistering to a subject in need thereof an effective anmount of a
conmpound wocorodioniy3t o any one of clainms 1 to 18, or a plraTmBewises2s| y
acceptabl e salt thereof. 24. A nethod for the treatnent of netabolic
syndronme (syndrone X), inpaired glucose 10tol erance, hyperlipidem a
hypertriglyceri dem a, hyperchol esterolema, |ow HDL | evels or hypertension
conpri sing g st @RofbouddBicBidsk @) dnfend & 4R pRaddRRainsNoGaghet@nf an

ef fective apnynt. of iRLPWRAMAY i@ccording to any one of clainms 1 to 18, or a
pharmaceutically acceptable salt thereof. 1525. A conpound according to any

one of clains 1 to 18, or a pharmaceutically acceptable salt thereof, for
use as a medli cafgippound accordipg to ejgia 9 @ phFmaceisaASrraeEE TG t o any one
of &l ai ms Whewind8 ipretzorphatnticeint ptalkthneaide B patridnybeilrezether eof , in the
manuf acture of a medi canent for the treatnment or prevention of a 20di sease
or condi tian. as Adehbsi@adadcbrd@BYo @8 10for & pidakiiReallyQccdfrable 4K theRoff OMPOUN

according L. AMk-QNEnQy uepahMPadchifnt @iBudfAnARGEUt | cally acceptabl e

salt thereof, for uUse In e treatnment or prevention of a disease or

condition as defined in any one of clains 20 to 24. 25
10 12. A compound according to any one of claims 1 to 11, or a pharmaceutically acceptable

salt thereof, wherein R* is hydrogen.

13. A compound according to any one of claims 1 to 11, or a pharmaceutically acceptable
salt thereof, wherein R* is methyl.

15
14. A compound according to claim 13, or a pharmaceutically acceptable salt thereof,
wherein R* is methyl and the stereocenter produced has the (R)-configuration.

15. A compound according to any one of the preceding claims, or a pharmaceutically
20 acceptable salt thereof, wherein R’is C,; alkyl, fluoro, chloro or C; 5 fluoroalkyl.

16. A compound according to any one of the preceding claims, or a pharmaceutically
acceptable salt thereof, wherein R’is hydrogen or C, 5 alkyl substituted by -N(R”), or one or two
hydroxy groups.

25
17. A compound according to claim 16, or a pharmaceutically acceptable salt thereof,
wherein R® is 2-hydroxyethyl, 2-hydroxy-1-methylethyl, 2,3-dihydroxypropyl or 2-hydroxy-1-
hydroxymethylethyl.

30 18. A compound of formula (I) as defined in any one of Examples 1 to 162, or a

pharmaceutically acceptable salt thereof.

19. A pharmaceutical composition comprising a compound according to any one of claims

1 to 18, or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.
35

20. A method for the treatment of a disease or condition in which GPR119 plays a role

comprising a step of administering to a subject in need thereof an effective amount of a

compound according to any one of claims 1 to 18, or a pharmaceutically acceptable salt thereof.

40 21. A method for the regulation of satiety comprising a step of administering to a subject in

need thereof an effective amount of a compound according to any one of claims 1 to 18, or a

pharmaceutically acceptable salt thereof.
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22. A method for the treatment of obesity comprising a step of administering to a subject in
need thereof an effective amount of a compound according to any one of claims 1 to 18, or a
pharmaceutically acceptable salt thereof.

23. A method for the treatment of diabetes comprising a step of administering to a subject in
need thereof an effective amount of a compound according to any one of claims 1 to 18, or a
pharmaceutically acceptable salt thereof.

24, A method for the treatment of metabolic syndrome (syndrome X), impaired glucose
tolerance, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL levels or
hypertension comprising a step of administering to a patient in need thereof an effective amount
of a compound according to any one of claims 1 to 18, or a pharmaceutically acceptable salt
thereof.

25. A compound according to any one of claims 1 to 18, or a pharmaceutically acceptable
salt thereof, for use as a medicament.

26. The use of a compound according to any one of claims 1 to 18 or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment or prevention of a
disease or condition as defined in any one of claims 20 to 24.

27. A compound according to any one of claims 1 to 15 or a pharmaceutically acceptable

salt thereof, for use in the treatment or prevention of a disease or condition as defined in any one
of claims 20 to 24.
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