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WD 2008/ 053194 PCT/ GB2007/ 004131 1 CHEM CAL COVPOUNDS
This invention relates to chem cal conpounds, or
w@basmosieut i cal | y-acceptabl e salts thereof. TPEEEB2007/004131
conpounds possess human 11-f 3- hydr oxysteroi d
dehydrogenase type 1 enzyne s (11(3HSD 1) inhibitory
activity and accordi ngly have value in the treatnent
of di sease st at esCHEMIGALGCOMBPOZINDS syndrone and are
useful in nmethods of treatnent of a warm bl ooded

animal, such as man. The invention also relates to
f id:
e

thereof. tl"hadercot@@uhdhs ﬁd&@esﬂhﬂmﬁmd:l{lﬂ ey dobxyweedoid alekydrsgerase type 1 enzyme
inhibit 11(3HSD 1 in a_warm bl ooded ani mal, such

(11pHSRhdhinhitgtory atiyityeni aesogdinglydiave yelue prhthﬁﬁlﬁ:atment of dlsease states
corti,.costerone i f, I

1nclud1nlgI Shetal gé Syn romteﬁgd a%dt?sgélzz %1 ﬁmﬁ? HP%%& OF&Q# Se’la&%iﬁ[ry “blooded animal,

such as fn2al THﬁﬁv&ﬁonﬁlsfo&elateé% prcadses o tiet mahufacdk®83f saifiroontpounds, to
Neur cendocr.i nol 14, 303-347). They regul ate the

pharmac@;@‘p@eé §gm@ﬁsrgpns(@§ygmgg M@,@Sto,tmbpgpéa the qqanufacture of medicaments

enesi s S ate supply by
'mlm“bgéréggﬁﬁg Slycer EQ¥P2§$§ ﬁggépﬁhésue (i ncreased

GlueedotEedids @Bﬁlsamnﬁﬁarg@bﬂﬁsoétem nsdbss) decowasedgulatory
protein syntheS|s and i ncreased 15 protein

hormonefeies &teatarense. thepetions of sebin dallipan Mbs sadipdM. arkang RF etal. 1993;
Front NE%Sergdoc{ﬁ&eﬂt 56‘% Bgﬂe?g@p%%%l%?ést@g? eﬁrt@s:sllo cg/iil% 5@% ési{z?mes involved
in gluco(l&hgeabﬁkand ihceehseadubstiA8 SupplEbyl oxdeasmg] gbg)prdliﬂ),m adipose tissue

S e, £ AL 0 SE05C BLALER, e
protein @@g?%'tﬁhf @}lﬁ‘é&ct}rtfé%ﬂfs add al@@ﬁﬁ;ﬁ&rbﬁnﬂﬁ' a8 diffes@lifatib® ofpre-adipocytes

ttong risk factor for type di abet es, I%Qpertenm on

into mamamm@rcasm@m higrablti to stose tr(@ycz@rudt: oy aisla talo h%99R
.2000;

EndocrigQlpih SIS HED dRoaBRLs PRI et SR Geprigoies

induced it «sirbdiPlave A¥odifed Slith@entralfobesifyt which itbalf isal Mn’gltrlsk igtor for type
ti'ssue level by intracellular interconversion

2 diabetgs; thypertension; angdicarginyaseuhardisepee @jemfosp Fek &Psmﬁed 11120(9& Fnt. J.

d er oi d dehydrogenases, 11(3HSD 1 (which
Obemyrby §§ '{’ cortisone) and 11(3HSD2 (which inactivates
Lo ﬁ(b\ﬁ el e@ﬁahdﬁdpha'f@h&owmkmd aBR/iB0B6 toifraedmoit sinffly by secretion

Endocri nol . & Metab. 12, That thi nechanls
of cortisphPuizlsq Fhibs tisHe feel %wt%&ﬁ% %%qowemgﬂa cHij&;5agisol and

inactive d%&tgﬁg%)ég It%l;l é@g %1? éﬂler%ftf %ﬁl&&%g%%?{ lﬁﬁﬁ i3] t(%thfﬂtdEtivates

cortisonkP8R1 1 IBHSH2 (whikh @@@ﬁmeﬂ corﬁ&il)a(lSan&Qp m&Swalk'éBBRl HAAsTrends in
to increased insulin sensitivity indicating that

Endocrine| &1dpab. Pag4wdfD). Baatthisuneshprignirey b ingporianigin man was initially

shown ﬁfg&é&%ﬂ%%glgpag e‘@rlage tdgi\gs %/fmlhenl? &%@@&ﬂl?‘fﬁéﬁﬁl and 2) treatment
which (WHI’I@&'BW@IJ al. Q@Sl\@t@ﬁ} E88ocrdhbd MeEAb.R0, 3 (33-81 399/1dayds to increased

Cushing's syndrome is associ at ed with cortisol excess
insulin semisicivity mdicatingitbat 138E8Bil anasawall be regulptiog he effastseriznudin by

decreasfiedisa i 16y Ebois: RO i (Ve CRBGE #F 089 Clig. Bndocrinl

Metab. 80, 3155-3159).

Clinically, Cushing’s syndrome is associated with cortisol excess which in turn is

associated with glucose intolerance, central obesity (caused by stimulation of pre-adipocyte
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differentiation in this depot), dyslipidaem a and
hypertensi on. Cushing's syndrone shows a nunber of
web®@ansypas al l el s with nmetabolic syndrone. Evenp€TiaBgiv7/004131

the netabolic syndrone is nbt generally associ ated

with excess circulating cortisol |levels (Jessop DS et

al. 2001; J. din. Endocrinol. Metab. 86, 4109-4114)
dlfferentﬁblﬂﬁﬁﬁfﬂhé &eﬂ'ditfl By slibi Bl arRiChyipeitension. Cuklhing isSgtdomesidds a

be 5 expected to have the sane effect, In obese nmen it .,

number gEeeaspevatlelshuith metabphiesidvome Evenitongh dhe meigielic mnga%e is not
generalh‘(‘ QJSBE %%ld Vlflﬁl\/&cﬁsst (H%ﬂlalnﬁg @or‘f@?]]tl[e%lé g ﬁ%s%é W%S%@tl ! J‘é 'tdli)ﬁ.

cutaneous f
Endocridl. M%Qt@l% J1094i1m4) ﬁﬁdﬂﬁaﬂlyﬂﬁgh IMHtlﬂbl adif-Wiigih tissues would be
Furthernmore, the central fat, associated with the
expectedyiothaie fecsamprediesirin abqse asadswan e Wi thalespits Ravingotimilar or lower

pas 3R 5 38 B MOl B 4350k

enhance@PREA B ef . 21E)11@ @id. BalodBionadsas) 14¢84dnt ). Faitdemore, the central
11(3HSD 1 and the metabolic syndrone. 11

fat, assogintsdkwiduthe mhagabodisoyndrome eupiessss iugh dighet {ecYGISGPf il hBideRy activity

s A SR SN AP e o'
a link be‘i@v&&?@u@&coﬁ%ﬁst USﬁI@D?hﬁd’i&@ﬂet%cﬁfc s§hdrod97; Proc.

Acad. Sci A 94, 14924-14929) indicating the
lutﬁHSD ykmfckiquhirdice show atfennaltécBng@DQbrMaDuﬂ-memed@ctn’fdtlon of

glucone | a3 rral‘ggll.’nléggflt%ﬂgll}%s ?(gﬁgtﬁtigg%rgll l%géﬁa%ﬁ? g]ilggﬁr}evels my rgsponse to

stress o%@bﬁﬁéﬁkﬁél@%& ¢ dthPepoRIPRhd I\Fh'ﬁofAJcﬁdf Sci D8I 91y 1h99M4-14929)
triglycerid i ncreased HDL chol esterol and i ncreased

indicatirgpthe ntiftypsfahi@bitioAl of 1éBEEP in {dviaringrof mMsma ghihcos@ amd hepatic glucose

s £ N RS0 TS, BRETALLEE 5,48 i ot

having ISWtﬁEBflcéﬁc!Es"i‘i‘%@re@?eﬁ%L%ﬁ@!cE‘tefdﬁ bad ineftaséd ﬁﬁ) I‘iﬁlﬁrotem Al levels.

HSD 1 inhibition in treatnent of
(MortondyMl ¢tp\i1 2Q0hi h Bocbl Ch@nn%16a6b293e4b’§0ﬁblﬂ&maphezlgtyphes dmstp an

s GREA IS ST A1 O 1 B BV, WG i s

B i e

ThemosHconeinsiag demoastrdtion of arink dietveden dine mdiaboh;cesyndrome and
ific pronoter, 11(3HSD,1 transgenic mc .
llﬁHSD]fgqm%sdﬁr@ag%cem&%ﬁeﬁlgs eftr%g%m% BAEORERERPIEEHRE o Y51 (Masuzali 1
[ I ' :
et al. 208??%&%8 r29% 2%1:5'3 ﬂﬁ)g tr%h@f@r{d%?hhgr&}ﬁﬁfgéledaf%ggﬁ%'s@spemﬁc
promotdr EVIIHS DT tré,ﬂs{g&h'lslﬁnﬂ:e h@\tel hlgli a/dlpdssetlbl\elsf eftcontficosteem®e, cantmal obesity,

are simlar to those seen_in obese subjects atic
insulin rﬂl@tamgbahet% hynartipidasraiagnd Siacrebiaid- ddett éma%aqﬂéfv@mmreased

levels ofé\gf[fH cos mﬁb QY B of ng&%i g geo%ntnﬁgr tch bt Se&Y egé ﬂ%bjects

were | ncrease It Is

Hepatwtlh BHSDNI a%tl'vﬂ?r LAE pladis 8odicodtelBne (HER bﬂiré ﬁoﬁﬁeﬂ Gtﬁiw?evbﬂ hepatlc portal
liver. Overa ? is now clear that the corrpl ete

vein levaistedootticostespnd m@mm&se}ﬁé foildvprdcid éb thaught dleat tlsﬁ)lSsthW‘«yse of the
tab ‘Ty?# gsr )igresy ng 11(3HSD 1 in fat alone at |evels
metaboly ¢ffGely I eFh ose "i n obese man.  11(3HSD 1 tissue
Oishll g hbRitléas tht dRsPngicte athbdUE &Y aRpie gambé Mmidlvked in mice
of the glucocorticoid receptor. Thus, 11(3HSD1

simply hynénepéxprensingoldiBESEbL imrfef admeyatéw@s@ntlhretoéhmen ebese nm
2 053194 PCT. GBZQO?/ 0413 cocor t.i | ds
FUNEST BsySr B oG & A SpRERG e BalEbpGRatt B ek
glucocoktfod?d Fe%gﬁ]&)r. 'T'TluQ,L'l%@ISDl inhibition could potentially oppose the effects of
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skel etal nuscle and gl ucocorticoid opposition to the
anabolic effects of insulin on protein turnover and
w@hkwsnsaIfet abol i smare well docunented (Whor weotG8B0e#004131
al. 2001; J. din. Endocrinol. Metab. 86, 2296-2308).
Skel etal muscle nust therefore be an inportant target
for 5 11(3HSD 1 based therapy. G ucocorticoids al so
glucocordﬁﬁﬂ@ﬂﬁeﬁnﬂrﬂl&dﬂolf phggsiogitalgptianekitdiirsles du BHSB&as praserttén human

the effects of - gl ucocorticoid |n uc
skeletal muspleahglacocpgireidbapnosition tethe aagby é%itf(‘g F@Bﬁ& ogpgptein
2 A ¢ie Lt al. 2001; J. 01
tummover G4 SORSAEA8IER e R el EWHBENOEER bl 2001: 1. Clin.
Endocnrﬁ)ll M&@EO% 2296-B308). Skiietah m@sels mBs8HdreRagheldn imprurtant ﬁarget for

treatnent of diabetes 11(3HSDL inhibitors may not only
11BHSDA (baggst thewapyhe ti ssue level on insulin resistance but

I
FFRebRRLARD AR PrBREIEPIoLON ahd P Sould SRR o cffcts of

glucocoﬁhM@Qﬁ&Ic‘éd ¢ulin a@didtane. PahdfedtitShlets exppessdé AHSDA and warbenoxolone
bone osteocl asts and ost eobl asts agnd .treatnment _of

can inhitiedietefipets wé L iiebedosorticprioroas BB ASKER Silerss nqwnt B et al. 2000:J.

ot CHSGERE S5 R, PR BRI RS s SHEREE ooy

act at the?tZéu@ ?&/)el on BRUM tdsBned bultsdHBEaskGnadiniseretion fisdhion e ’
could be used as a protective_nech 3g1§gutreat
Sdifekmltdéwgp@gmsmd b BipE B 1SEbOGEL A BY SHoRETRYOR e
1 IBHSdnlgg %B%glﬁ Slgﬁl gea ?%{goc a%?shatnﬁ%s@ Flggtg HRd treétmjeflfgmlthy

raocul ar pressure I n man

Voluntee@:f‘aqth%ﬁﬂa‘%h&)tdléhéﬁho%ﬂ 3deRedsetaYpohereserprion h&ldkdmmth no change in
| eviate the increased intraocul ar Sgr essu
bone fom%oolnmlbds Wodpey WMOQWG 87e375p81). IZ’@E}ZIUOH of 11BHSD1

activity Ebvest | g%ﬁevtgﬁg%g[apgo %%Eg ¥ne%h \ﬂls:iﬁ% tr§§[ hRRCSE o%?e*op?ro

ealrs e a convi nci ng

BREVESRACids REpRIsd bRtk dRA ifelsaleb b theyne saitEas diaicbman] 1BHSD1

rodents and in humans. Evi dence suggests that a drug
has beembtiow topefebf intrabdujari révsiiietis man 2o MsTiition of § PRHSDS m@e

expetourl o B S b e e b PG sl A RLSS e
2001; Ixtv@ﬁfg%\’lprg?s e bRLY B Wistial $dasHRE ARE2OB TREGRIPL Y e, Iower

ure and reduce insulin resistance. Insulin
Thdre apseairnorhescdoavisicing link betvrendd GHSRY angdshe mstabplic syndrome

secreti romthe. beta cells, of i,sl.et
both n FRER6 AR DTG AF P IE €l B Al R peyr DL RS
EbPeldluting hepati
15asELL BRL RORR TRy AL ngucienf g e
gluconepéabis) redu&yctmi[ral‘@elsmyiumgtoefs the athcrogcmc bpmre@i;hphqnptype, lower
the patient has three or

blood pisgrgh B eoH EUHRHEBIPFE LR GHEL B AR T P sahagggd and

1s 08 heGBkt they aMOBE cread€d. Ser um
inslin eBFe B Brory AR e B e 1. 6

ﬁ,‘unbmtm thetdDire tWoImain weegnised\dsfisitions pEmstabalin:syadrarg- d|

1 The ek Arre el AL BR LSRG M et Boragpmejodiones

that it i%l‘é%t B{RS paticht Bhs @teel @ @agdre B T0lloMmingiGymptutns:  or
sugar gser um gl ucose) of at |east_ 110 fmg/ dl 6 1

Waist nmaasiiririg) at least 40 inches (102 cm) for men, 35 inches (88 cm)

Serum triglyceride levels of at least 150 mg/dl (1.69 mmol/l);

HDL cholesterol levels of less than 40 mg/dl (1.04 mmol/l) in men, less than 50 mg/dl (1.29

wome

mmol/l) in women;
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2) The WHO consul tati on has recomended the foll ow ng
definition which does not inply causal relationships
wa@easissisuggest ed as a working definition to bRCT/GB2007/004131
i mproved upon in due courset 5 The patient has at
| east one of the follow ng conditions: glucose
i ntol erance, inpaired glucose tolerance (I1GI) or -
Blood prelsatecsfes loaed 135¢80smanidg;amdi/msul i n resi stance; toget her

tht of t foll oW ng: ised Arteri al
Blood suppei@eiambeiocess) ot ipehbiunfl (P BB UEs “10 Central
2) The V\%@%&léﬁ(}bﬁgé ?5’4 &gm&ﬁcﬂéﬂ th¥\o1tAv B biomidon Ratchtddes not imply

npounds I'ned I n the present invention, or a . _
causal repitnstapeartd is abggestad ee pvabkisg Jafinitipn ¢ b fmprayed upon in due course:
.effective 11 J i.nhi bitors, Aan [ ng
The parigasigged I A O Gacotito Pt Cul PR O PRl Blucose
tolerancé’\gt}h“) FELRBekE feBMASENG indMinFasi@addes Dgbondith swb bamore of the
t he Compounds of the invention have inproved
followingr operti es, which woul d make them better candi dates
. for.use -as pharnmaceuticals. For exanple, in general
Ralsed‘étl%élagglfﬁﬁ%lﬂﬁ’ds of the invention have good oral
Raised pMsaamaklyabiiddst y whil st retaining potency. Therefore
this group of conpounds would be expected to provide
Central Qbesétyi or oral exposure at a | ower dose and thereby be
Microal%%fniuﬁgl arly suitable for use in the treatnment or

revention of a disease or nedical condition treatable
Wy hat fouhd hat itregeohiodhiBlicfined rethe prgsontridgentiont ¢rea

pha1ma(i@2}t;\§;&n;yi‘-j\%gg@r}§glﬁ E'@i ﬁ)@gq%\éfﬂr% o q:ectrtl:vgrg 1 gﬁgﬁg %@&gé I%rgg Pcécordingly have
value in%l?e(); #rlga'[tltne'r\émocgfocfiéelagessté’tggés%cigt@éf Z}?‘lzt%&?t ﬁg%logrﬁ:. We have also found

in conparison wth ot

that the tevRpdiride o tHeriavention haveingrovedmoperties: gthjch Wewld make them better
qvi ded a, conpound

candida%rs Jar yse pg PRATRAREEC lngoE %a%é% é%?%éé&é Egr}lgou%d's}vo%e ibention
f0avdi i bBtency@ Therefors iliig bfoup@id d

have go?@fa@_@é%@%éé%%%ﬂ_s@rﬁh%ggE&%c IS %ydr oge% d?:1. SSIIHE?/?I? >

would be!’exﬁéblahﬂolmmi;ie supreripd 6ral exndswe af @é@yqé‘osq@g%’cb@ﬁgy be particularly

R i

inhibitifA1BRISKANY The EnfRinkY B ihe ifsni6y glagalds\Have superior potency and/or
inhi 11[g_gcycl oal k?/l Cl_3al kyl, C3_7cycl oal kyl C2_3al kenyl , )
advanta@BouBhybioal prypetiteseaidioy anourabiisteyicity preftos @id/arfpkgirable metabolic
proﬁlesqg tcgrrnggrrisyoln’with other 11BHSD1 inhibitors known in the art. Accordingly there is

provided a compound of formula (1):

(R%), O
RZ
NN
Y ~
HO\H/ ~x N Cll RS
0 R
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het er oaryl C1_3al kyl, heterocyclyl, or
het erocycl yl O _3al kyl [each of which is optionally
weesostis ed by 1, 2 or 3 substituents i ndepePciEGBRON7/004131
sel ected from C1_3al kyl, hydroxy, hal o, oxo, cyan
trifluoromethyl, G _3allcoxy, carboxyd _3allcyl,
G _3alkyl S(O a (V\hereln nis O, 1, 2 or 3), 10
whereinRSCON(R5' ) -, (R5') (R5")NC(O) -, R5' C(O) - R5 o(O - and

s LS P S USRS st

andR' gétﬁ&t With fHeaR by 20 ko whital tH%?aﬂg aBY@RA fordD 4 435meﬁ\89red saturated
R5" are independently sel ected from hydrogen and

ring; Cl_3al kyl opti onaIIy substltut ed by 1, 2 or 3

S d t I el.e d fro
R'is CRHRSE ARy ede éﬁ/gﬁoaikg?fas%a%ﬁlo Tty s
Cs. 7cyclba&§2ld}%ﬁlkmﬂhCI Mclﬁhﬂ(&m%ﬁlkﬁlﬁﬂ%ﬁéﬁyv\ﬁph@ﬂylt h@l/ky@ MRteroaryl,
attached forma 4 nbered saturated rin nd

heteroaryify jgHexl; @t%@qypkylhecﬁth@tefwcw&@ﬁaw taaglh ofyvhi gh%OptlonaHy substituted

o 1,2 B SRR A LBV IS AT b con

tr1ﬂuorc(mdstbyleCn3dl{k0x$', éhrbdxyﬂl s@kyl, @n@hll&lS@ﬁC@ﬂQ)em wheogi,n dRB}

RcoNgTRER B oRC P apt@int ol %@1’%)?1% Yo rin i

C 3alk§J]' ﬁgﬁ&i&‘ﬂy sﬁbfﬁft‘ﬁ’ta@ Bg 115 bfh %9659%5{&% mlepgfl \Q’le%?te@ﬁloﬁl Rydroxyl,
may al so hydr ogen; 'S se om

halo and?@yaﬁoyfmdoal kyl (CH2) m, and C6. 12po| ycycl oaI kyI (CH2) ",

R nd GBS L O BOLEL A PRy 1.

or 3 subS€tuest lepbi Ry ’sélé&g@ﬁom%&ldﬁf%@'l afath, eYL AR, cébe}?y Bnd élyano or
RS or,,2 and the rings are optlonally substitutéd by

and R Weeiiss with femigopeniaperid evhich thep prsctttechedform R)4*-7 z@mbered

saturate@mgzl %ﬁogﬁ{)&ﬁ sIﬂgs(l? ggsqjglg Heg roc ﬁ argr-;élktﬁ peterﬁﬁycé\nflogrﬁép in

heterocmgexmkylm hlddlh@laﬂlytséleqe@ fr@hDR’?‘l,‘ R“m) qt’FIS(h)e;y(vafeeem kis 0,1 or2)
ttached form a,saturated nono, i.cyclic or brid

and R“iaiﬁaacé%t‘*é%ﬁr%ﬁ otsaPlepy Letioaaly ﬁ@]ﬂsmwaﬁd by bR ebstigpents
d

i BRSGR I BB PR PTG G 0 20

when Qpaabomd Rynmatalsoaiedrydrc:genynsat ur at ed nonocyclic ring

b sl A P B L R BHTSL i
cycloalkym dedp %g@?&lloﬁlkﬁghggst %ﬁoﬁﬂ%dﬁ?am R‘br Q%ldé’ih@%ﬁ? ﬁﬂ@ﬁ@ﬂ&m Oy selected

sel ected from cyano,
from nitregen) @P@fg@n@nﬁwlphmnalﬁ@ Ror alaed thedénes ranr:emtioyxaléyesldmlmbd by 1,2
or3 subtsﬂt% lsJ or?cfeﬁé%%h l}b gélﬁge&) %1’6_ ,rRSg)(()y %?:?OO) o,
s selBBt@ﬂ]ﬂ(oRQth'roge(nR@l.);eﬂEﬁ O3|§E}(@)alkyl(aﬁﬁ Q6 Taaffkylm&?§( O a
wherein a WO 2008/ 053194 PCT/ GB2007/ 004131 isO0to
R*and Ry togashenvyithy the nitregen @tegn sq\]@;@h theyop 2itgcked farm a saturated mono,

blcychcfoﬁngiéﬁn%%g %N()ﬁ?onall cRntF r%%r yf’f' gcrl%lﬁgﬁa? E’l?lgﬁ'lg eroatoms selected

from nitoggenpmaigey ahd sdphdraind wiienigloptibedlgrfasgdytb a saturdted, partially saturated

| | -
or unsatﬁ%ﬁq%waﬁqcygﬁ%ﬁﬁé%h?‘w& 5 TS e mmaa suosttia by 1,2,

or3 subbt‘i‘tq ur aﬁ%ﬁdéﬁ ?Egggtﬁgfrgﬁlq{m ni trogen, oxygen and

e resulting ring 5 systemis optionally
R*is 1n®pb1$delntl§a tseldethy fibm RalarC3akyh syata) Entakoxyd epdnifhotdmethyl;

R RO o gt RS S e, ritucrometyr,

R, ROCIR*¥W-KRAYGPARIONR)-, (R7)R*INC(0)-, (R”)(R®”)N-, R°S(O),- wherein a
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Cl_4al koxyCl_4al kyl, am no, N-Cl4al kyl am no,

di -N, N (C1_4al kyl )am no, N C 1. 4al kyl car banoyl
wa@lReoBlos10L1 4al kyl ) car banmoyl, Cl4al kyl S(Or , PCT/GB2007/004131

Cl_4al kyl S(QrCl_4al kyl (wherein r is 0, 1 and 2)];

RO is independently Cl.3al kyl optionally substituted

by 1, 2 or 3 substituents independently 10 sel ected

is 010 2, RP Qm(%d f(R*)(W”)N@CIaT, RESOAAREOX YR 5@ HdXY OFER C)l-apkn:nyl and

"toare | ndependent ng sel e&é Cg L. het 1
heteroaryf wh@rg@rtha nhemzul andheigroayh eTERa PIeyORigRaly Hisedkly Bdaﬂeny eteroary
ora saturf%/e%r O)i%ltia,ll?h 8&%{52&5 4@&%&&@ W?al&y%%mng 115003

heteroatdﬂﬁﬁh&é;{eﬁ&&)ﬂycselem fednn nikigeh,oxlyger agleswlphOr agditeybsubiing ring
system 1@'&;)@%]% gﬁ::sﬁ‘gﬁtgﬁy b}f fﬁgor%asu%ﬁtgq.}%rﬁé %pélep? r\l(tlygae'lec]fgd ﬁom Ci.salkyl,
hydroxyly gfdﬁ%g i C !rorﬂétﬁ p tr ffho ?(IK%{SE mER! ed alsaiy C?iﬁ%xyr% 14alkyl,

IC Fl a ring carbon at
Cisalkoxy@hLalkyl, agido, N-szk)dgnhmt éll‘-NEN'()@maH@’é)am(B@‘I -En-gitkylcarbamoyl,

NN ol R AR L0 CriQRR AU ket o hend 2

% is 1nd%&fd@ﬁ@}ncl kﬁ%#)kiﬂﬁally(é%bsﬁﬁhﬂé@ 76)%& 120 @r B)édlﬁéﬂ%ﬁéntﬂhd@éndﬂdly

et her hé carbon atomto which they are
selected apnalc;rdmsﬂohai@ £1@alkpgychdakkang pyationg and v is 1, 2,

R”,R” ardeP( R)@r? ﬁ;ge? d%aﬁi\\g ec:éa %%ﬁyo% ﬁﬁgméct hﬁlf Bgnaelgf sgbs‘ututed by

hydroxyﬁha@ CL. 4all§)xy06arb5)82&)cyagds)@up wherein R20 is hydrogen
3al kyl'; or 2) -X-Y- together represents a group
p1801@1r2,theforrm|a 25 (R10)u A (2)t[C(R13)(R14)] -

e XIS, EPL AR P RO Rttty duor

salkanoyll énd i ikedr 1 paridne car boxy group; and Ais a 4-7
. menbered nono-, bi- or Spiro heterocyclic ring system
Y is: contal ning a ring nitrogen atom by which it is

1) aa(tl { 7 g'llkhf-}l £ihg, @%ﬂeh?]eﬁ@rlﬁ% NG RABshaAdd bi@pah 5Y7 membered
: y “one ot’her ring heteroatom selected from
saturated]hd:temggd;c ning/@iakedibyla sing shilpon a®ny) dogtaigng 1.082 rEg heteroatoms

R GO ErE EN i T

1ndepen&fh$1g' s%lebféd%onﬂydr%gém @?Qﬁk‘ﬂem a)fkcﬁ@ &dth@dro‘xrybm Ry and R, together
3al kenyl 3al kyn )i al.o
with the@j@rbon@qn 10 wmthth%qtrg ﬁggqiyff forpya %pwgl@@lkdly ring and vis1,2,3,4o0r

5) and v&fTSal K §h9}1 L t&i 1@%&%35 %p%a;éapffo%{l&%@ mterrupted by a—-O-, -

S- or = (Rﬂ)%ﬁﬂ; wﬂaléﬁ@mz"(mwxegenml JatkyClor3al kyl optl onal ly
10_substituted by hy droflyti7A §Lgrgllé'@%or cyano; and R11'

2)  2nd-tegethes Fpresea Setiodhe ed from hydrogen and
Cl 3al kyl optionally substituted by

(R1),

(2{CRP)RM)]s-

wherein:
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hydroxyl, hal o, Cl_3al koxy, carboxy or cyano) or R1l'
and RII" together with the nitrogen atomto which
WO bag/os31ed at t ached forma 4-7 nmenbered ring; uPCBHEGB2001/004131
or 2; 15 R13 and Rl14 are i mdependently selected from
hydrogen and Cl1. 3al kyl or R13 and R14 may together
Wi th the carbon atomto which they are attached forma
ring A is ﬁﬁkgnagfééljﬂ'ﬂ%he gﬂogg gré@ﬂ@)f{C(E”ﬂRlﬁ] <Ok lidkedto the carboxy group; and
ptable salt or in vivo
Aisa4- mmbel;egmmw ,eb;t air spith detepicy clig g FYRRM coRaiviigrptingnitygen atom

by which{3 ajashegido o e e edipnalby Pyl PRe ST i Bgprostom
selected fr@fh@nﬁ”o 96} 86leh @ndsilghurpr

S)-1- [1? (cycl oh%xyl car bamyl ) - % pe aZ| 1- 1-yl) pyr
Zis —0-,|- i W— -NER DpiveraiRn-18bydrogene G @al]égl,ca agpy

tis 0 or lh%hrg&ﬁ? %Dkx,%g}l Se(?ﬁ}%ﬁmsa@l e salt or in vi vo

W eredf. In another aspect there is
% is independedeyl saeaam’mﬂrﬂl ﬁﬂ{y’[,i@: 3ﬁ]tkelm5[lj G- 3(a]1§ynals hirdioasy rhadd ®xe, cyano,

tnﬂuororﬁ%ifﬂiﬂ alBes SN PR IS D et ORI
R )(Rlcgﬁéftb'j;,d roF OE?@F?%IH? (1@12 R \mso | Rvhefih R! 1315331|’§Q1|k§1 Haivdally

e n Rl i s hydrogen, Cl1. 3al kyl
subst1tutﬂirb@y_diak§<1a}m‘lylorchanR'l@d and R together with the

R!Y and | lii”r 0 eg%l}dg]}léﬁf é%’h t?‘{]ﬁ f"({g%n at @i rbgg(l g) 18?15’11}’ su%s’ututed by

hydroxylcgal@atk MY Qb&gj d"r)é@é(ﬁo) R apé |RD‘él] thydther with the nitrogen atom to

7cyc oaI k C3_7cycl oal kyl C2_3al kenyl ,
whlchth%amm}@bhm]l ﬂow@z%menﬁvﬁwd rifghenyl , phenyl d _3al kyl ,

0, 1he eroaryl, heteroaryld 3al kyl, heterocyclyl, or
uis 0, 1 fbtier ocycl yl CL_3al kyl [each of which is optional l

13 and RUbsE irfd@p@ﬂlentby/ selected fosm &yémlgsm andi€niadksil od Rbeamﬂdh%/ may together
sel ected from hydroxy 0X0

with the gatbpn gt Fevhigh th%f%@?@ﬁ@fg@f Gty opabE s Y1 g

sis 0, 1§§23al koxy, Cl1_3alkylS(O"- (wherein nis 0, 1, 2 or
RSCON( R5' ) =, (R5') (R5")NX(O) -, R5' OO - and

ora phamﬁﬁel)nﬁdaﬁy)mablé wiieoren mwaamdsolmbmsqu thesgafi onal | y

%gstltut Cf 1, 2 or 3 substituents independently

providedsige gemmpgus ’5r‘ﬁ°ﬁydr oxyl, halo and cyano; and are

tl- an3 Gic Radkor|
(G- SqRBBRAIILY b aci o em st o fle gali,

{(39)-1 @b&’tl(ﬂlﬂ&}dﬁ&bamdﬂbéf(ﬁemalzyl-l?é(l)éﬁltl@a %Yl&wpwan&zw seetic acid;
3al kg box d R5"
oGS AP S A R e e

IatadhaGBeskpbartiee lépgvmearb ebmgommﬂmaﬁamuna (rlg 4 heroin above defined
when Qi s a bond may al so be hydrogen; R2 is
or a phaypacsutieallyracseptaide sei brisal. kyl (CH2), ,, -, and

@%tg%é@? %%)%Xtc‘th&%llé(?xlo(fgtgb 'CO F)W&% ofinflai():0, 1 or 10

rin y substituted by 1, 2 or
whereind substituents i ndependent I y selected from

Q is a single bond, -O-, -S- or —N(R")- wherein R" is hydrogen, Ci.3alkyl or Cy zalkanoyl or R

and R! together with the nitrogen atom to which they are attached form a 4-7 membered saturated
ring;

R!is Cr.alkyl, Cy.alkenyl, Cysalkynyl, Cs.scycloalkyl, Cs.seycloalkylCi.zalkyl,
Cs.reycloalkylCy.zalkenyl, Cs.qcycloalkylCa-zalkynyl, phenyl, phenylCj.;alkyl, heteroaryl,
heteroarylC.salkyl, heterocyclyl, or heterocyclylC.salkyl [each of which is optionally substituted

by 1, 2 or 3 substituents independently selected from hydroxy, halo, oxo, cyano, trifluoromethyl,
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R6) R3 is selected from hydrogen, C1.4al kyl
C3. 5cycl oal kyl and C3. 5cycl oal kyl net hyl; R2 and R3
w0 o@eksEr4 Wit h the nitrogen atomto whi ch t heyP@F/6€B2007/004131
attached forma saturated mono, bicyclic or bridged
ring systemoptionally containing 1 or 2 additional
ring heteroatons selected 15 fromnitrogen, oxygen
C. 3alkoﬂy1 cblsjun@ts(r)),awmamhlsuos 10pbi C?nalsd:yn\faa%ygpl(nsgaztf NC(O)-,
artially saturat or unsat ur at

d
R OC(% ﬁ@é&%f MR 5) N Pg- BRI ¢ Wecw@%i eptiRyally sgpstidechlpy |2 or 3

i tuents
Subsmu&ﬁg n(agﬁ%l en W&zég:téedé%&g h? Xm}i lelaloF%%H Cg e%endent 'y
R and ER?] aehﬁdbpéndﬁmly aélected:imﬁ‘ﬁlhjdyd)gencapdr(:l 3ﬁlky]2<qitionxl)l/y substituted by 1, 2
ri fluproneth

or3 sub;t;tgﬁqtﬁ ngggkﬁpztlyhsaqlgpte z]éra Lngﬁ)pglgg?gp }y car%(l))?ycetm% cyano or

RS and T £ :
and Ksa)%%’tﬂépgyﬁﬁh%gmtr? i N&B%)@ioh t@é@)‘e(aRg S RS g(7o1)nembered
saturatedmﬁg)a;ora is0to2 RYONO-, (R9')(RO")NSOR-,

O N( Ro. -, ph | d
when Qﬁ%‘i‘ g)z'r&f\lg&ﬂaf'\ﬂhélb&]&&]ioﬁ pl\)lﬁéng/l and hZet er ga(regly g?gups
? is sel@é8d ok Q{‘ﬁ:&b%aﬂc?’ﬁ(@@lzﬂno ahdeplyc dy g'&ﬁiaﬁiy@(@}ﬁbm (®hefin mis 0, 1 or

saturated or -saturate -menbered rin
2 and the pinigs aArgl dpjiond smbsﬁltn’@d by 122@¢r 3zubsidnentpindeppndently selected from
R%); i ndependent |y sel ected from nitrogen, oxygen and

sul phur and the resulting ring 25 systemis optionally

R’ is selettos fiokhgiodsn, C.4all@IC;3cylhskyltané 0k Scyichehdipemeibgt; | v
sel ected from Cl_4al kyl hydr oxyl ,

R® and BYyipgqthesr e ytrogep fchlor which yheyiae etta%ig d formcpsagurated mono,

blcychc('é}éﬁ' ?g%}fﬁ%;éﬁfé%{g Bﬁfﬂéc?na‘\fhm@f%}/ %%ég&rhﬁ%%al rl"fl\llg%@@roatoms selected

from mtiogfhal daoyygea ahd Blliphur and iwHitNis (optiodad lykfbodcta ralsatvoated, partially saturated

or unsat@r %&Cgf ng rlnw gelr} {]i]g)é/f)sé’i} "G 4%%%1§|q%$hnall§/ substittdd by 1, 2,

or 3 sub@@tﬁk&@%de}ﬂelﬂéﬁﬁ%‘s&lb@t&gﬁ% B 2 or 3 substituents
I ndependent | sel ected from hydr o@gl , hal o,
6).4%-

R*is m@eﬂ@nﬂwylectcé fiooxkalerd-elkaheyam9 Ci.2 agd rotuoremethyl;

andl% %%gﬁcge]plg@egﬁ% g?ele(ftcé grgmgliy r%%qg? %r;{oanagb&l Cf%% ytnﬂuoromethyl
R’, R°C¢ q&"@U-yRéc nlt’f)c;onqi(R9 QR9 ;(Kﬁv)m(d)\lpaz@ﬂa?’q&s 119’4,(0)a wherein a
Cg GB200 7 &'% I\)I Juhe
is 0 to 2K OOy GRS )Néﬁ?zﬁgl SONG ) RER NGNS epbenyl and

. y/
heteroa iﬂl‘rﬁ{ar%mg‘ﬁ%@% %ocy 4 J?P%%%P% %I{%Q)Btlgnaﬁfg fp%‘%ﬁ@ ) é)%rg%}(f)lhheteroaryl
or a sat@tiretjor pammhﬂy-lsatngitéd i}rorZE memberbétrmg@@tlomwsmh&mtmgi 1§2 o3
heteroat%réﬁ P dent daiordy frog wie HAEHb AR a;ﬁdssgfpgﬁ &l b dgpling ring
system %ﬁ%’h@ﬂaﬁﬂ» su@g’c}]‘cﬁéhwl 1, 2613 sABdHERNNs ﬁ’iﬁgpéﬂﬁ%tﬁ?%hec@d ﬂ%m C1 salkyl,

er with the carbon atomto which
hydroxyii ¢yauh,e‘.dﬂi101romeﬂall,cﬁﬂﬂ01;omml, halpyC,. mlhwyaﬁi@alkoxgauall@l

5 and

Ci 4alkoxP/€e Fg%)jl %g) V@r%ﬂ%zlmo chfl\ll bﬂgﬂr@kgga@moe}\lrg;piagarlc&/bamoyl
di-N, N-gc ﬂil@yl)@%aﬁbyN@Q%QRyIS@YPU 2, YAIRYIS{ ), RIS (WNSHERTEHN0,0F and 2)];

R - X-Y- together represents ac?rouc{)
is indgpendent dﬁmglkal optlonally substltuted by 1, 2 or 3 substituents independently
selected from hydroxyl, halo, C;.4alkoxy, carboxy and cyano;
R”, R” and R”” are independently selected from hydrogen and Cy.;alkyl optionally substituted by
hydroxyl, halo, Cj.salkoxy, carboxy or cyano);

pis0,1o0r2;
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(RIO)u A [C(R13)(R14)]S 15 wherein: ring Ais linked
to the pyridine group and -[C(R13) (R14)],- is linked
W eooslssiear boxy group; and A is a 4-7 nenber edP@DO82007/004131
bi- or spiro heterocyclic rdng systemcontaining a
ring nitrogen atom by which it is attached to the
pyridine ring and additionally optionally one other
X is -O- I91@r hR{RPpatierin Fet Bdiydthgen om jalkyl og€mallamygen and
sul phur; 20 R10 is independently selected from
Yiseithen. 3al kyl, C2_3al kenyl, C2.3al kynyl, hydroxy, halo,

1) C€I< %&g?lé?i?gl(y&&é fd\/\ﬁg?@%ﬁﬁtg%&} 3t tt%%te?%le:%?ﬁclés ring (linked by a ring

carbon afii eI RAih), 1 or(?R‘it)g ]RtéfbatNﬁ’(s@):}ecteEeﬁim(ﬁtt@);en amggen and sulphur, or

TR Gl EreGR PR ORHPHIED 57 S5 Fom Bfodeh: Gl C:.
salkoxy gl(!i hycﬁ'Bﬁl' HHenas (ﬂ{e % éeYhe? Qli@Ghe garf)l')ﬁ’ H@oﬁyt@r\ﬁﬁ@lﬂ th'é9 Are attached form

op ti onal 'y substituted

a Cs. 7cy0\hoallkdtylh gng land vgeh ?aﬁ o4mt b) ar@l5viandie é)ﬂwre theal lothe EICg(Rx)(Ry)]v
group Y PRLR G5 CE VB DA Br S0 I AGR FLEHp & pheipigf 3 hydrogen or

CisalkyRle3 and R14 are |ndependently sel ected from hydrogen
and Cl. 3al kyl or R13 and R14 may together wth the
2)  Zalbtegeticompresenhiiagiowheithefamataached form a
C3_7cycl oal kyl ring; and WD 2008/ 053194
PCT/ GB2007/ 004131 10 s is O, 1 or 2; or a
pharmaceutical | y-accept abl e salt thereof. In this
specification the term"alkyl" includes both straight
and branched chai n al kyl ps but references to
i ndi vi dual al kyl %g@gﬁ as "propyl" are specific
for t he straight ai N [ .
"Cl_4al kyl " includes propyl ,\ isopropyl and t-butyl.
However, references to indi kkyl groups such as
“propyl' are specific for tﬁe?§?$g?dﬁ¥ chai n version
only and references to individual branched chain al kyl
groups such as “isopropyl' are specific for the
whereinbr anched chain version only. A simlar convention

ring A i§ ﬁgp‘llaelfq%g)tt % Ot ﬁqr(g,qro%g I@@(&—@Z(&lﬂ& qfé)i; is lnﬁed to the carboxy group; and
Aisaddr %anét"é{:l ﬁr%%)- ﬁﬁ—o&yéplro Ziecfefoeythd ﬁﬂ%‘ ¥R ¥bnt&iRthg alt(i)ng nitrogen atom

oxy)butyl. The term "ha refers to fl uoro,
by wlnchht lerattacﬁed Meq:ydldmdmg anﬂ@déltmpalﬂsomionsﬂdo on¢ onhem@ heteroatom

osen from nore" groups it is to be
Selec‘[edlja‘rlﬁ YR ALTESH: OXigst a’f‘ﬂ?@&ﬁgfl nition includes all
0 is irklepsidehtie Sl SctReirHi8 G RARST) G, AR, leq,falkfyﬁ ﬁﬁﬁ@k}f iath, oxo, cyano,

groups or the substituents bei ng chosen

r t WO
luor e o e e s 6 oS o s oeeR e

®R" )(RE{EJW(?@O;}%S%)M {“?{)gez( at i)ﬁr‘ﬁ(?ﬁ (Va\/%ll cﬁmdlt{hey é‘i‘aéﬁﬁ’()p 806ty

substitufddtiy @) xyil,shato sidyasy:endc ring contai ning the nitrogen
R'Y and R'!" are independently selected from hydrogen and Cy.3alkyl optionally substituted by

hydroxyl, halo, C;.;alkoxy, carboxy or cyano) or R and RV together with the nitrogen atom to
which they are attached form a 4-7 membered ring;

uis 0,1 or2;

R" and R are independently selected from hydrogen and C;.alkyl or R" and R'* may together

with the carbon atom to which they are attached form a C;_scycloalkyl ring; and
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atomas the only ring atom "Heteroaryl", unless
ot herwi se specified, is a totally unsaturated,
worRwsnsxabi c ring containing 5 or 6 atons of wWETGBa107/004131
least 1, 2 or 3 ring atons1are i ndependently chosen
from nitrogen, sul phur or oxygen, which may, unless
ot herwi se specified, be carbon-linked. A ring 20
sis 0, 1oi 2r ogen at om may be optionally oxidised to formthe

corre anpl es and suitable val ues
ora pha’é@%%@ﬁ F ?ﬁcgﬂtgt’l& F%lgﬁ'&?feaf(ar e thienyl, furyl,
mhﬁzs?wﬁeatwtﬁ@ fékml“alkyﬁ’qzsaa@é%om stka{rg}ﬁ%e Ib¥dnched chain alkyl
rro hi adi azol yl , isothiazolyl, triazolyl,

groups lpy .r¢fme¢jy¢s to pgdlg]ziud)alkyl ,quup@ au¢h~a,s| “pmpyl” oy spedyfic for the straight
chain Vetr% on 281‘317 %gﬂ;x}pgg? eboi?aﬁ%fé i F"iﬂe L §1iotp9b§,{68§o” &fm({ éélytyl However,

referencesigs ﬁﬂﬁ@dﬁaﬂ yikyl g®uds dicll as 8iropat £€.spEBAOLH ehd fraighi@hain version
having 1-3 ring heteroatons sel ected fron1n|tro en,

only anfb?@)f@éﬁceéﬁ‘dl@éj‘i’l Vﬂlﬂoranebk%ﬁﬁha@salbyl greensrsyely a3 \isopromil Late specific for

the brantgh&g%g{pﬁ&%lf)%@b&e asﬂny[/icyc %Lo%@%&all%ﬂolozﬁkg ra}dlcals theretfore

“Cy.4alkory @hjatidyl'eiwbhidringlidd BaGi,alkoxy paspydrB(¢ u;a&dsz)@g@'ﬂ la@d or
i C rings, haye one ring atomjn compn (S|ro)
3-(Craa h?xgsﬁch f‘a‘ieffflﬁég ofefesy &o ﬂawy?hlwi%ar%an Hoda 3 or
Wh'éf&%ﬁton%u%ﬁﬁﬁﬁh?a@fchéseﬁ%&ﬁ y&ﬂeo(ﬂ" e ghﬁgs Jslst be understood
adama saturated nono, bicyclic o r'ing
that th1ss$c§mﬁrmap¢1ud@$aﬂll spbsgtnerds bing cliosen fidmaeidi dfi thms;iecnﬁedrggoups or the

r.oat eletedfrom tro oxygen and

substitugip FiR-<ROTRI0E U HeP e (SRR g tant ai ns 4- 14

Ai409 n@hePed Rairhted Hh@ (fo¥ eRariflB Gorfle@BetRtha NRdR 'S ér RY and R”

ring atons, a bicyclic ring 6-14 W 2008/ 053194
and the pitHEZeRAROTIooTkick they Bre atfaeheditivamonney clic wingdga@iningithe nitrogen

& ing atons. Exanples of mono rings include

atom as?]?(epé@?]dﬁﬁ]af pi perazi nyl and norpholinyl. Exanples of

‘Hllétmhtytt” fuinigs oﬁheﬁrlfl'skd@)edﬂ“ﬁdj is B te@lly udsafurdted, lonocyclic ring

6, 7, 7a- oct ah ro 1 Hindene, Bridged ring systens
contalmasé iAoy of whichiahlegsti 1o B of Baing aieras pigdndspendsndly lsbpsea from
)

nitrogerf ?ﬁ'@ﬁﬁ‘r d%rg)éiyger%‘gmaéih; 1%1e rfsu%llé;slg Pﬁlgfﬁ%@%;e:gfﬂeﬁ Be %aﬁﬁfﬁrghl?e% A ring
nitrogereatalni mggcb@o@tﬂmﬁlly dxifsed snform the corresponding N-ox1de Examples and

suitable-zy_agégé? Jae; ?r&% ‘[éhzeéergzjxkge P enyil q“ugrllf&hlgzolgh QW?]ghﬁoxaAolyl
imidazolyl &by frleqnacﬁé‘ioll}’laﬂsbtma%@ltyy rtﬁ&z%%l%yrﬂﬂﬁ?f ‘15511%&113'1 éayndazmyl and

nonocyclic rin unl éss ot herw se
pyridyl. ZPavtht@qrble r}@tj:rqaa,ryﬂg reEr@atnphlesyh fw;yludmzolyy,qjymdyb ptylidazolyl or
ycl obutyl, cyclopentyl, 10 cycl opentenyl, cycl ohexyl,

Pwﬂﬂﬂ§§clohexenyl and phenyl . A "C3_7cycloalkdiyl ring" is

‘dl&alosyayeds sanosyiahted, rﬁ@ﬁ&?@hf@hhg?hévnﬁ@l -3lring letdrBtoms selected
di -radical of the cycloal kane rin Adamantdiyl is

from nitregengpxyigsy |a@ésulﬁhura xaenates of Apteracyeiyl egkide piperE) piprsazinyl,

t f t he benzene ring. In a particul ar
morphohéylaﬁ?tl‘tﬁﬁfelﬂ?ﬁa s are on different ring atons.

E)p@l;{hbd@aldlﬁfl fifg i& arargssedt savhiclatiger hEIe&itQQyngsia@e fdsétgtogether or
I|nkeg a rlng carbon ataom), _1s containing
in which ? Hgeh BV SR BIGAIYB IR EBEROR K%msoa. i ergaenlaghy @@W%@alkﬂ ring has

2,3 or SR K exdadi188E2 polycycloalkyl ring is adamantyl.

A “saturated mono, bicyclic or bridged ring system optionally containing 1 or 2 additional

ring heteroatoms selected from nitrogen, oxygen and sulphur”, unless otherwise specified

contains 4-14 ring atoms. Particularly a mono ring contains 4 —7 ring atoms, a bicyclic ring 6-14
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pi perazinyl, piperidinyl and norpholinyl. A "4-7
nmenbered nono-, bi- or Spiro heterocyclic ring system
w@omBasNdng a ring nitrogen atom by which it PGI/GB2007/004131
attached to the pyridine ritng and additionally
optionally one other ring heteroatom selected from
ni trogen, oxygen and sul phur" is a saturated ring
ring atomy gné mbbidedyrizgsystenoéyld ring attrns yExdmgples oftmeim ringsinclgde

. ...System having, 4 to 7 ri at ons .., Ex l.Les .of, the "4-7
piperidifi¥y bEPa L At moygolingl: BlaRpferar piek e iReinge raliafnd
2,3,32,40067 Febchlly dd- TH-Mgenét rogen atom by which it is

attached to the pyridine ring and additionally
Biidgaghiing sysisms arptipgsy stamginivtiel hateara twe bempesbdnds pemmon to
LLr . hur " i.ncl ude pi peri dinyl
oo or L EBRS  PIE APt A= G DL {3 et o
azabicyCl8 B 21 Rictgle X-apality o[22 Blatptted &6l BazadicySlo(BIRHepthne, 1- and 2-
ring optionally containing 1, 2 or 3 heteroatons
adamanfaﬁlﬂ]gpendent |y selected fromnitrogen, oxygen and

A4k Eéildr’] g?ﬂﬁﬁlg 5 uiteA S Pﬂé%{ﬂa’%g Fxﬁ&%ﬁ:%ie@ﬂ%’ag qlr%ets]s] 8’[)%1§rwise

mor pho npl'es o oxy” 1 nc
specifieéfdvbAymemberpd tppxExanipestincksle ofycloptlpyd aly klokwiCl 4stlspéntyl,

i ncl.ude t hpx t hyl ,. et hox t hyl, propoxynet hyl,
cyclopeptenyly W&%ﬁ‘ﬁﬁrﬁ?fl@e’%@yl@m@ﬁ%ﬁy| .)/andplz- Br o%oxye%/hyl .
ﬂ‘@ﬁﬁp&fﬁoaﬁédi;}l%@d Kydabf] maRRyldtatbdcs el lth%. 2it is the di-radical

include nethylthio, ethylthio, methylsulphin
of the cyaleptkangirppigi Aylhmantdiyy is thedi-sdival elampdvemahtanExiagsysemoPhenylene

is the di%ﬁ%éﬁé?# ‘J@]X é%x(nge%\g gll%gﬁ frlbé( }gmﬁ@{e és%ie%ﬁﬂ%igﬂ%,icglsta?e %n d}t{]e%ﬂ% ?{%g atoms.
Etdhydledib o hs-Mthemibeeed/datureed hekd dy B A ginked by a ring carbon atom)
et hyl t hi omet hyl . et hyl thi omet hyl . WO 2008/ 053194

containipg-}/0sa3xogAateraatgms saloctad g ritipgd, Ayygeatang sulphur” include

. et h ' .. .mesyl met hyl and
PP eraz1§%lh§1p§tihigxﬂg%c1 %ﬁpﬁ%{maan‘pl es of "Cl_4al kanoyl "
Arfdl ugiemperepingongh, b spire hyterockxlidiihgsys®@m containing a ring nitrogen
" It\éCl .4al k)ﬁIg(a i no" .i.ncl ude me&_hyl am no and i
atom bysyigh 45 Atac 5%2%? exrigjpe ring ypd eddiignally) opigngliygene other ring
. ; . i ot . ‘
heteroatbﬂlcéelhé‘élfédl\frd}h ﬂitfq:’gEH,}’dxggérgi}gi sulbr ifs%%}zfﬁ%gﬁl Elg% Wem being

N-et hyl - N- met hyl"ami n nples o are
monocygligypicych¢ by spirmdrifg Sysprobaiyg 4 tEX aing latenso f

1G5 ?sLt?‘cE% "shnﬁﬁg@ﬁ%ﬁ %@r;@%&%ﬁﬁg%ﬁ?&g’gﬁé Brrlé) E’}’s?é’n'l containing

a ring nitEEY hiof BOFRICAATY hitahdd & hélpFRiRReRLAR¥HditiEXANPsRDnally one
of "N, N (C 1_4al kyl)2carbamoyl" are

other ring heerpgiparctasted finsmpitrogan, axwesnyanst swpbari motide pineyidinyl,

: : I M3 7cycl oal kyl C1_3al kal kyl ™ i ncl ude
plperamgglg%ﬁgﬁlﬁ(grgﬁrl&yﬁjl , 2-cycl opropyl et hyl,

Exemipdéndfid frefinyded of partiaeRititaiet H1ydr 6aembered ring optionally
. .cycl ohex?él nmet hyl ., Exanpl es of "C3_7cycl oal kyl C%_ to
containigg, 5 Pk & Rgleroaftiey independenily ssjsetsgyiam Ridtpgen, oxygen and sulphur”

: . : 2-cycl ohexyl et henyl .
include é}?g%{rp&}ﬂggﬁg%y @5@%@%&@?@2_% kal kynyl " i nclude

Bramypdésopfi“ Ghydlkoyrigdlnd@methokppeindxyl aatd yspoxy. Bxainples of
« 2-cycl oh | et hynyl . EX |l es of "C3 7cycl oal kyl (CH2) m

C1-4a1k0x3f dp@c&@@ég}lgﬁ%é&eﬁﬁgymﬁgﬁ ’eﬁ@_xg%ﬁhgg rpbﬁl%mﬁ%‘/i 2(-meth)oxyethy1, 2-

ethoxyeﬁ:&?érﬁmibi/dﬂ@ﬁ%&ﬁ*lz EQMﬁﬂ)l@?@f‘t‘@#-fﬁ?l&gnng)na%erein nis 0 to 2” include

cycl ohexyl'met hyl . Exanples of 1
methylt}@_a, dizyltiig,opethplahlkling ICethy Isulphinyd, meky] aodt &thylsylphonyl. Examples of
“CrsallStS5 0L 1 S 20 K D tnitute methylthio, ethylthio, methylsulphiny],

ethylsulphinyl, mesyl, ethylsulphonyl, methylthiomethyl, ethylthiomethyl,
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bi cycl o[ 3. 2. 1] oct ane( CH2) and 1- and

2-adamant anyl (CH2)n; . A SU|tabIe
w@b@sossaeut i cal | y-acceptabl e salt of a conmpouneCDEGBRGVE/004131

invention is, for exanplejl2an acid-addition salt of a

conmpound of the invention which is sufficiently basic,

for exanple, an acid-addition salt with, for exanple,

methyls&fphirry(lmgthyl eth@rsumhgﬁ’ﬂ‘methﬁt; Ind:sylhmth}&nﬂdirpﬂh?lsﬁ@honylmethyl Examples
droch] oric, hydrob sulphurlc hos hor i

of “Cy 4@1@% oS hls Prepiony; F‘F oeil. Bxanarles ol {Cplky Reraina” dpetade
methyla?tﬂhé Qﬁ’d %h ﬁﬁlﬁp bRl ¥y %F‘Géﬁhﬂ?be%na@% m@fud@[N N-dimethylamino,

e 1 nvention
N, N- d1e£hyila:lnmo iand Ahethjdklﬁ-lmeﬂmﬁaminos Bkampleoof é&ﬁaikienzylé assovz.inylnallyl and
ot as |u ,_an al kaline earth sa
1-propeayl, RHBDIES Bh G AHyBY. ﬁaegﬁgwﬂxﬂ By oA SRt eles of

“N-(Cy &'Iky@cﬁﬁa'a%now ’td?e ARIIBHAbCarbRRS ?Bnﬁ'ﬁ(fcﬁf%ﬁ laExamPIes of
ysi ol ogi cal | y- accept abl e catlon or exanple a sa

“N, N-(Csmalhthamamm reae dm&ﬁthlylmrtwardvnnﬁ@ndmethsécmylammbonyl
Examplpf Gty I e e GTRIoRR By S D  ovpappsdethy

cyclobL@ifn@mnycy@lo@@[ﬁﬁ epftel 1 @hd Ef@ohdk\!/ﬁﬂéthﬂnEﬁeﬁﬁﬁl@ﬁ of ‘F(% s8ycloalkylC,.
arboxy or a dr oxy is, for exanp

3a1ka1ke|@mhrlﬁ@l@é@%cwppr@pal@&@p%aBftérd@ﬁ@réylemnﬂrﬁnd@ w&nhéwlgﬁn@nyl
el 0o e MARE L AT Rk 2 RLRPHE B Slopentytctyny

andzcﬁﬂdbﬁyaﬂh&WESters for carboxy include C1 to

koxymet ers for exanple nethoxynmethyl, C1
Exampl%o}sa@swsm %&1 5hy|ln%l§ti~°e%cl?ra?p5éa%t p &-Cyclopropylethyl

S,
cyclob cyc (§§¥§E&$%%ﬁyﬂoxyg#a' >%ﬁﬁ§ﬁ*1g%§§¥%£§€r exanpl e
Cs. lzpolycy;qlcalbﬁé&m)aambbldy hovbpmyhjoicycw ZQIII&Jta@lEGEIHzé)m ,

blCYdO@giﬁB‘%oo zg;épﬂlﬂl ana il'agaman anyll(PCrf-Izg onyl met hyl
A SHRhHIY bhﬁrnﬁv%t&éﬁ&%&e%tm RS0 mpd Rl §the invention is, for

6al koxycar bonyl oxyet hyl esters. An in-vivo
examplmmra@ngmcel pitodp cgmpaumbﬂﬁbg ivention whichiyutipigntly basic, for
ont al X i_nor apL ¢
exampl S aghacgf; acg%%%np agtSVelal oL S%% gﬁ ‘fn&?%%%c 0, 0? gc&ﬁﬁ% gxeﬁnple

hydrocldyée, ihgdesdbk@hig) sul mgplﬁ)sﬁﬁ()ﬂi@ Xﬂ‘ﬂlidf&éceﬁé hﬁh& oBRfhleic acid. In
rel ated compoun as a result of the in-vivo
addﬁwrh@x wlmbiﬁsp@naacepﬁ%aﬂés%ceeptablé arltielmcqrapgyind of theanpeptiontwhich is

sufﬁmeﬁ%g F&iéﬁé i 9L HREE me @ﬁplfgtsed&{np% 260 %2 bbMLsih R Sin alkaline earth

e acet oxynet hoxy an
metal sdlt, Zercbmmplwi galapincoryhapngsinet satixan ardmesiuectaiten achlt w1th an organic

base W}Ip{}tz?{%%rgs a PRYS dr a 1cglgrle ﬁc‘zcg%t g{e&g%& 8%@%9}})%;% BJI‘P \gv1t thy)izmme
d1meth3§ét‘rﬁﬁfe' &Hﬁ&ﬁ’)ﬁ%ﬁfeoﬁéh R aRIRD BRGS0 mofhbBxy&ar bonyl

gi ve al carbonate esters), 10 di al kyl car banoyl
ﬁm(2laddnﬁkﬂdbamMyianlnoethyl) N-al kyl car banmoyl (to give

SRSk ml e o RS PRRPEY o5 ARy SRARC AR  carbory ora
hydrox§ 8fupes f@&’f&/aﬁiblegS9[{%1{2&0éutﬁcﬁﬂwabd:@tab@@éﬂtér%l&ﬁrs 1§aeblysed in the
i Ssomers ; Yéﬂ@ it is to be understood that the

human pjanemel tves ﬁ@gpagqqt agideon alcoheli Saitable pharmaceutically-

accepta%if%%{ﬁgg%? Icgr%ﬁ%{)‘?‘ntcﬂl y Cg%? eE él{;&)&niegl%q%(set%stnfge tﬁg &%ﬁloxymethyl,

C to Gallﬁhaylaﬁym@thﬁmsteaﬂﬂ)r @kémbl@#ﬁﬁl@ﬂb@rﬁ@hﬂﬁplﬁﬁaltdw esters, C; to
onpounds of the formnula § t hat possess 11(3HSD 1
SCYCIOaHQQﬁYCEﬁﬂ?Qﬂyngg@u o sallgyl esters for example 1-cyclohexylcarbonyloxyethyl;
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It is also to be understood that certain conmpounds of
the formula (1) can exist in solvated as well as
waemslsaved fornms such as, for exanpl e, hydratdr/Geeews/004131

It is to be understood thati3the invention enconpasses

all such solvated forns, which possess 11(3HSD 1

inhibitory activity. 20 I n one enbodi nent of the
1,3-dioxoMAENbh P cdiye eftERViod eghibSIEBAHAES]- DB -di@tolaH-2-ohFlmethyl; &1 C,.

al ternative enbodi nent are provided
salkoxygsmbenyb@egthytestery- accept abl e salts of conpounds of

f qr mul ral r . ]

e B Mo RIS RGP aBoro Byt GG b nlH Sorlndn pydroney
group irdctudel top@iid ¢sters wWithel phesphateskictsimdudiye phasph®aflidic cyclic esters)

group and the other positions are 25 nunbered

and c-agdewyedin gihers drelated camppundsexhigh as/argsulb P& thgriape hyrdgolysis of

e el e B R e 4R R AP s
include 9&dtd:R@EthSeinAeS -ainSetBY Iprdpeinsldkdihethexyf. OA selepmHGrds-vdfo
formila (1): In one aspect Qis a si ngl e bond, -0-

hydrolysable esterjpraiBY, cravpe fes hydres ineludslkapsh, beaaoyiatieyylacepl and

. or .C2. 3al kanoyl : or n et he it h
substivff e o Bty 2T 2k Ay P L TN I e
dialkyldAEHERRYyE Sh EHL (diallty@dhninb ey BNl aRY1dafbatby @b lgisle, carbamates),

) C2_6al kenyl , C2.6al kynyl, C3 7cycloal kyl, C3_
dialkylappfeqcetyl Rid egrbagiarstyl. 3 7cycl oal kyl C2_ 3al keny! ,

G AR SR PO OB i
centres (fBtamd Fariydn@is)3andiy is totbetunrd astoot yihat fherinvention encompas’ses all such

. . heterocyclyl C1_3al kyl [each of which is optignally . .
optical, giastergaisnnisds s geometis Isamersiaitinogest bl ﬁPi%%‘S SR etivity.

FEL RES SRR S0 1 Db B3 g s o
that posSess9 1BHSD| iZhibltory)actiRECON( RS' ) -, (R5' ) (R5") NC(O) -,

R5' OC(O - and gRS' (R5")NSO2- (wherein R5 js Cl-3alkyl

K inglse tnbg widessinaskthat pedaingpmpoundsqf the onmuta; () et gxistn solvated

. : _
o wlt O RAEEN g ARLSE' L Bl L A e
inventidiydhicogpassasall Sikh3alvisied fofphs, avhddhl possagb $1 R SD e dnltiyitdry altivity.

or 3 substituents independently sel ected fraom

rodimgnte! teinsanties,aje Proxidse L9mannde pARFTIBHa (Ihsin an
altematﬁ’%%n%%dirﬁﬂg %I‘é;;g?‘rfrl:@g& Ehé}ﬂ%gér}gfcﬁﬁ’ygﬁ%gﬁfagw dafls E\Pédrhltﬂ%%sﬂ]@é' of formula

are attac ered sat ur at ed
(1). In one aspect Qis a single bond, -0-, -S or N(RL5)-

erein R15 i.s hydrogen, C1.3al.kyl r C2.3al kangyl, or..
B G enRaT rSgendrar THIE p PR oRip e AVBHITE Gl tg-Bostion
refers t&a ﬂ%ﬁ@'ﬁ?g %&é@g F%SFI?R?;&Z ?}églﬂek—g}ﬁﬁ @P%E%gcal l%lik’e; (!F]tg}lé&t Fsditlon8 dre
number@3 aduoydinglal kyl , C3_  7cycl oal kyl d _3al I cyl,

7cycl gallcy1C2, 3al kenyl 7c | kvl C2_3al kynyl
ggﬁtglﬁk} r vﬂg?se&gvg{%?l’e 2HQUDS ééearsggky%\w%// Suglil P/!a<1¥1es ey Be (18P where
appropiié iAGNG oY keldeBialtionk, dlfasbr embbllintehts ®fiadd hedmbefore or
_substituted by 1, 2 or 3 substituents independently
hereinaget, éqrtcomporad afyfermaxg (Dhal o, oxo, cyano,

h{ ﬁl)rféel aé%ccl%q:?g)&yogr1 ngﬁcﬂse%g&%’((%or)—%ﬂzﬁag%%%&%m gﬁﬂgé&l €1 allyl

or C,;aReMOA IR andiR' together with the nitrogen atom to which they are attached form a

4-7 membered saturated ring and R' is Crsalkyl, Casalkenyl, Cygalkynyl, Csscycloalkyl, Cs.
seycloalkylCisalkyl, CscycloalkylCasalkenyl, CsscycloalkylC, salkynyl, phenyl,
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(R5'")(R5")NSO2- (wherein R5 is Cl1-3alkyl optionally
substituted by 1, 2 or 3 substituents independently
w@edoensast from hydroxyl, hal o and cyano; and 2PCREB2@me04131
R5" are independently sel eated from hydrogen and
Cl.3allcyl optionally substituted by 1, 2 or 3
substituents i ndependently sel ected from hydroxyl,
phenlehadilhyl BateBml | cheyeromgltoatky B hdtecyegoly]l, o hetRfocyelyiC Balkyl [each of

h wh h
S T S O
halo, ox@s@%ﬁB tr@ubﬁ)n%thy‘“i5 @f’ 3aﬁ<0§ ng|. %11 el @))nar(@ha%lﬂﬁ‘ls 0,1,2or3),

ey

RSCON(R]}%J (&DQ&:DNCKQ)—?@&D@(&))L m@f Qz- (whereln R’ is Cysalkyl
opt1onal§s1§3(§§;§alt @g&%ﬁ%ﬁtﬁyﬁ%}/f 1n%e?eémélgﬁtl}ﬁel%qdciﬁomgqydroxyl halo and

cyano; @,ﬁtl onal ly substituted by 1, 2 or 3 substituents
i ndependent |y selected from Cl_3al kyl, hydroxy, hal o,

and X oaredpdansndentlyfsplgefied dionmbydrogen g (]‘qgglyyl optiona ly substituted by 1,2

or 3 sub%aéﬁ% %@éx@e{l@&{i?@ ?R@(h(@m%kg%&% 1k%{%¥d carboxy and cyano or

> and (RR5topeRbH WNBGR: nifraker @bm tRhich thE1ardaktkoteddpinh @Aa) gmbered
ubstituted by 1, 2 or 3 substituents independently

saturateééqng Bted from hydroxyl, 30 hal o and cyano; and RS’ and

Ilﬁ‘rbneaﬁrsﬁe 053 Q%P‘%@Mﬂﬂ s(§_| %t&dpfégﬁg‘y&»{&[@%ﬁ %%rogen Ci.alkyl

opt y substitu
or Cs. 3a§mbt$5tlldr Réhasd R hid gq:thﬁd\emlh the dityelrenaydm tdrevhizh they are attached form a

o7 eSSt AR, cond SYAre 00 PR A0 i,

o A T S e AN

heterocydhd, pmhaserocyslylCebaditsd $each @Mmmeopuormﬂlytsnbstﬁwﬁdrby el 2 b1) 3

substltu%;’t% k}hcfgfergd%gﬁ%/ ?eleesq?ec{ e %i'éhoxyehqq?f I ch%gg,etgﬁlug%nmq 1 3a1koxy,
Ci 3alkyﬂ'S’(ﬂ)')9§{Where'5n h le @mpn lae B) a&égemmﬁ;ﬁ (R%)(ﬁ)ma{ck)yl R” OUQO) and

Qne aspect one aspect

(PIEA T (Wh@rsi@d% lég%sal@/l qmw@ﬁb/ sibpléiptedry 2 sshastnwnts
| kyl h of
indepenfiPbu§SERCRR IO by bl NEO R st o 03 1 15701 S
R> and st b stei 1hd@ehéentllyd;e]eetﬁd drokl lyyd‘r&éaﬂﬁrﬁdi 1f3akkm dptibnalty substituted by 1, 2
or3 sub@itug%tls oo er‘@}%Xt cjef ryﬁgrEEXE,;P qulﬂlo :il? | ko}é@r;l?oxy and cyano or
R* and wao'@@ﬂhef"%ﬁ Glle r&roge?l af%m%‘ Whydh th&ggarg%‘t‘t%lféalfg%h agrr7 membered

C3_7cycloal kyl A _3al kyl. In anotHher aspect
saturatedBingyic| oal kyl optl onal ly substituted by 1, 2 or 3

ST e A e Y
7cycloalﬁ§l,®lyé$@6élky1@@all@'l @}Q&ﬂgéalﬁﬁp,‘? %Ilkééirl bBC;.scycloalkylCy.salkynyl,

4C cl oal . I n anot r aspect
[each ofcwlﬁah yscm@lnk mbstztatqd;hy loatqr6rsab$tyu@m$)mdﬁpqmde@ﬂ>b§cleptedzfrom

CL 3alky?:f1y§aqx§ry$§l5hy : g)z(a%o qﬁl@% e%l%sll %Vﬁaﬁ%&?’t ﬁ ?afllafg%%t(mherem niso,

1,2 or 3), R’"CONR®)-, (R¥ )(RS”)NC(O) R*0C(0)- and (R*)(R**)NSO,- (wherein R’ is
Ci.salkyl optionally substituted by 1, 2 or 3 substituents independently selected from hydroxyl,

5

halo and cyano; and R* and R®” are independently selected from hydrogen and C;.;alkyl
optionally substituted by 1, 2 or 3 substituents independently hydroxyl, halo, C;.salkoxy, carboxy
and cyano or R> and R together with the nitrogen atom to which they are attached form a 4-7

membered saturated ring)].
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and Cl1. 3al koxy. In another aspect Rl is

C3_4cycl oal kyl d _2al kyl. 20 I n another aspect Rl is
w@1008a53yd optionally substituted by 1, 2 or 3PCT/GB2007/004131

substituents independentlyssel ected from Cl- 3al kyl,

hydroxy, halo, oxo, cyano, trifluoronmethyl and

Cl _3al koxy. In another aspect RL is Cl 4alkyl. In

Iara@btmef agepetk ilention PIEBYIo DEBnsvNal oY teUbEhulk ()@ hbtinabove
or .2 substituents independently selected from

deﬁned@’i’@%f@yﬁasw&r@%ﬁ hal o, oxo, cyano, trifluoronethyl

- N/pidh\n anot her aspect RL is propyl. In
Iglnrl%toﬁlerf %Jggtgg%/s &?l(il g phenyl O _3al kyl optionally
Inuimstaspact B 1b11ydrpgéh or 3 substituents independently

ﬁlele ted fr hsyg hal o, oxo, cyano,
r%nf’f bABRE Ry -. 3al koxyl n another aspect Rl is

Ilﬂhﬁe)ég}%aﬁaﬂ K ¥ethvi.n anot her aspect R is
het er oar yl CI1 3§I Izlilll optionally substituted by 1, 2 or

Iacm@laspact Qés0s 30 i ndependently sel ected from
X I xo, cyano, trifluoronethyl and
]fé §1 {%sﬁpﬁgt(ﬁf not her aspect Rl is
TAeireragdcy RCis @Jaglaikg’}/ IC3. ﬁw&amgﬁ h@;wgéuasmglcﬁ Rsalk$l, ?éa%ﬂ ¥t which is
or

uted by 1, t uen

optionally substi
0pt10nal|l§h§}é)@@w&§%m L 29w Bestbettfuenteindapandonty, selestas] frmdnydwwhalo, 0X0,

cyano WJ%W%%% gﬂlkﬁ?éék)g{(?ﬁglrlééggl Sée) ?f gﬂgl 5 phenyl .
TInmnathet h@fecﬂslpeﬂl 6eﬁlly1!, ;. hgtalket ¥ CoRpytloaryIC alkyl.

substituted by or 3 substituents independent|
I@@n@@leéaspppt(}ﬁ] 15%F@£§pallwépgtml@;(1@5 subsfifyied by 1,2 or 3 substituents

1ndepenﬁéﬂt{¥]e§tégé:cgég%c1?ﬂf ?a{‘lgrlqg?td;ﬁé}; (ngs(?b%)g% Qy%%éﬁmorﬁﬁgﬁgfmﬁ]cl salkoxy.

Tnrenother agpeicR’ is R34dysldalkydal kyI I n anot her aspect,

I BRE R R CanrefrapSAC elio! oRiSHRLY ek GHES By o, fﬁr ;

substltu&ﬁﬁ’lﬂa%ﬁeﬁﬁﬁ}‘; feledi® frSm e, tJéﬂlk%l, h%f{ilroQ? &halts BRE Loyl thﬁuoromethyl
nmethyl. I'n one aspect p is n one aspect, pis 1 or

and Crsglkoky anot her aspect, p is 0 or 1. 15 In another

B ey R BRI 2, 2 1 o

In another aspect R' is Cy4alkyl optionally substituted by 1, 2 or 3 substituents
independently selected from C,alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl and C;.zalkoxy.

In another aspect R'is Ciaalkyl.

In another aspect R' is propyl optionally substituted by 1 or 2 substituents independently
selected from C;.alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl and C_jalkoxy.

In another aspect R' is propyl.

In another aspect R' is phenylC;.salkyl optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, oxo, cyano, trifluoromethyl and C;.3alkoxylIn another
aspect R' is phenylC,_salkyl.

In another aspect R' is heteroarylC)salkyl optionally substituted by 1, 2 or 3 substituents
independently selected from hydroxy, halo, oxo, cyano, trifluoromethyl and C;.;alkoxy.

In another aspect R!is heteroarylC,.salkyl.

In another aspect R! is phenyl optionally substituted by 1, 2 or 3 substituents

independently selected from hydroxy, halo, oxo, cyano, trifluoromethyl and C.;alkoxy.
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In one aspect R2 is selected from
C3_7cycl oal kyl (CH2),n , and C6. 12pol ycycl oal kyl (CH2) m
w@wvensiie mis O, 1 or 2 and the rings are optPONa&BRop7/004131
substituted by 1, 2 or 3 substituents 20 independently
sel ected from R6 as herei nabove defined). In another
aspect R2 is selected from C3. 7cycl oal kyl (CH2)m, and
[1Ghothet agRcyRY Blphahiy! (CH2) ,,, (wherein mis 0, 1 or 2
and the rings are optjonally substityted by .1 or.?2
Inqioher AERSGE S srhgsesdeRtiopalbes SO 2% 3 s Hens
- | 1 £4b &S ahb ORISR and (RLAKGRC
mdependtg?ﬁl}% %&%@%ﬁﬂé@ﬁ?&?ﬁx 571n ano?yher aspect, [ sh:ggl e@g{ygd
Iff sronheEaspeey Rl Bdlekerbaryand C6. 12pol ycycl oal kyl each of
which is ind p@ndgln{llé optionally substituted by 1 R6,
Inypnothsr 3spest Q15 JF B¥ 908} r om hydroxyl, halo and
14 bhd dspestoRBLhY L hikyl. n one aspect, R2 is selected from
C5_7cS§c| oal ky3l.1(4CH§) .., and C3_12pol ycycl oal kyl (CH2) m
I avighaziaspach R nshg@rogﬁ:rentq@ml@naﬂhwﬁ substituted by 1, 2
or substitiysent s, i ndependently selected from 30 R)
I%W%Wﬁgqcﬁlﬁﬂfgéyg?gin‘or 2. In another aspect, R2 is

15 8hdRdr@dpd o, AP iSsefigicl oal kyl (CH2) m
Cr_10bi cycl oal kyl ( ),,,- and

Loamitheragpechdt g REH2) |, ; (wherein the cycl oal kyl ,

bi | Ky tricycloal kyl rings are WD
AT e VRS S LA optional |y
Isuhsidgpeatted Oby 1, 2 or 3 substituents independently

selected fromRE6) and wherein inis 0,1or2. In yet
Inaae pPECtaBpebPl 2R2 is sel ected from

(&) m, C7.1o0bicycloal kyl (CH2).- and
Ia ar%%@f?éd{%%r ein the cycl oal kyl, bicycl oal kyl and
Ih nnathed asptdtyp isrli.ngs are optionally 5 substituted by 1,
2 or. 3 sub%tit ents i ndependently selected fromR) and
Iﬁﬁ’é?tg?rrf“s??ﬁ%ls&' 1 or 2. In one aspect, inis 0 or 1.

Th Bn@RGYebes isashRIat? is BRtarsdpd3didnoget her with the
nitrogen omto which they are attached

f
I8 ancraeet sisorlegebivneee MonkylEHy b rostan P el i CH)ur
(uhereiig i R B ot oha R B OE 2 b bruent

I térdatons sel ected
independén@lfsBliebtead GRm RO¥ygesindbveridfised)phur and which is

optionally fused to a saturated, p i,al | y-saturated
Ipnethgt aspeeide yie Felected fragg ngyﬁ?ﬂkxlﬁéﬁ;)eg e ?ﬁg ring
5, QR Yis BUPSE 3 bkl 8 rs dre AtioRAllBsubstituted by 1 or 2
‘Zp"ly"’y?&%gﬁ@l%?ﬂ 5%?%246%1&% ’egtﬁt y sel 665{%% ferog)rrlmom.}ssluns ey
substituanoindependspibcte]eckal faord RBwhargiet Ras ivdependehdy s¢lestedjfiam hydroxyl,
cgto to \A@i h they are attached forma saturated 5 or
halo an Hh@%@i‘l‘é YHono, ring systemoptionally containing 1

13"anéth@fspEEORAs selelfbd ficin SIS CRAKGIENE €l;8FoBytloalityl each of
ni'trogen, oxygen and sul phur "and which is optionally

which isf indentlently apsionalit sbstiptedthyall Ry vdhwrein B éxsedictegyiyem hydroxyl, halo

d 1 noc‘}rl{gll':)c ring wherein the resulting ring systemis

and 11 OPETBHA Yy substituted by 1, 2, or 3 substituents
IS REREE iy sqiedtartres @4 eyolbilkyl{CHAROAHECs. pp@gctcloaldy/1(CH,)m-
and together with the nitrogen atomto, which they

(whereimthe rimtgs atshentionally substituted by 1,2 or 3 substituents independently selected from

R6) and whereinm is 0, 1 or 2.
In another aspect, R? is selected from Cs.zcycloalkyl(CHy)m-, Cr.10bicycloalkyl(CHz)m-
and Cygtricycloalkyl(CH,)n- (whertein the cycloalkyl, bicycloalkyl and tricycloalkyl rings are
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forma saturated 5 or 6-nenbered nono, ring system
optionally containing 1 additional ring 20
whedoensHPONE sel ected from nitrogen, oxygen aneCHGBpivaN04131
and is optionally substitutted by 1 or 2 substituents
i ndependent|y selected fromR7. In one aspect, R6 is
i ndependent |y sel ected from hydroxyl, R9O0-, RICO- and
optionallpedsdyted kihbrlems sabsiitents indeperidentiioseeded fromR”) pnd wherein m is

0.1 or 2. aspect, R6 is independently selected from hydroxyl,
i R90-, ROCO and RIC(O O 25 wherein R9 is Cl_3al kyI

IOt boB p&ctIEt iis tsenteeted i3 Aadlkakyl(CH, A f@ﬂchdl&lky](Cﬂz)m
anot her aspect i s independently sel ected from

and adanpoyb(yieein-the pgg@@jlmldgcydoqiﬁd ang trgyckRatiylicpey mergtioyally

subst1tute F'Zrbrggsubsc‘tltﬁec‘négggg A 1|9t f ‘?{tftééit e(gnfﬁ g mk%%&n@ 13 0,1or2.

IrR&ﬁ@@McRQn)sOaﬂﬁ 30 (R9 )(R9 )NC(O) N( R9,

@5&95196@@ REL %313& ' y %%& C%@@%%\f@ﬁ@%é&@@&ached

3 |
form a saftll’er’gEg1 @%g?&ﬁ%?b%gg gg)]? &Y l%ﬁegg%%%&(;%l%%% ot 608 Ik itb&dd BYidged ring

system oROTANBROGFINOGAN 612 ad@tvimal aing hbteroagspessctdddron mtrogen oxygen

e T T T N ——

ring whef@f 1h8 ehultln Iﬁ{gosgg@fn ﬂ%@ﬁ@ﬁall&)@ﬁbétﬁutbﬁ‘ gg Ren, Qﬁ@t si)ulﬁstltuents

sel ect ed from( })( and
independgpibst wilastaddromBd- RO" are i ndependent |y sel ect ed from

I n%ﬁ%? E%ae%{]?{ g%d—ﬁa{ogyihe)lo %th %%1{18%&[ a%%gﬁ IV}hliI(g t% ey Xr& attached

XYy ’or “ca

form a sakurated S yhembéred ImtoRoOHBE Hjstem 6}bﬁd3faﬂy cfnhtummg 1 &f DAdditional ring
met hox et hoxy, trifluorpnethoxy, nethanesul fon¥ ,
heteroatogtrpsikEi |fm91trog%tq¥yg%msl sulhiy ﬁ%wbwhammtpnauw used to a

saturatedwiyjl yﬁ%ﬁt egﬁr n%ﬁW%l&cg% lﬁe‘i’%(%zgnéégumng ring system is
opt1onallwsmbsdtm¢dwtyy al, 003 sﬁﬁbtmnmadmpé@ﬁly%lec&dfmneﬁf ed from
r.0X Q strifluor th In ano spect
It SR PR L gttt BB HERGH S actey are atached
form a sa@Whicdls W|6-mélﬁb@1@@§ﬁ}%6 ﬁﬁ@%fstem gﬁldn%l? EBﬁtQﬁ‘lﬁ{é Vaddltlonal rlng
substituted pyrid-2-yi, pyrid or pyri d-4-

heteroatoasceleeied dpeotitogRe qug@ambkﬁuiphur nnctm@pagmébft suR?tltu‘sd by lor2

sel.ect ed. f rom;hyd halo and trifluoronmethyl. is In
Subsume%ﬁ%én egf)%de {IX(S?IS%C%%OXT - or N(R12)- wherein R12 is

Iyl 3pesh, RGE ; n%wﬁ&ydenap s€lecté@frbansptoxyl,IRPO R @S PARIR X(0)O-
is -0-. In another aspect X is N(Rl2)-, wherein R12 is

wherein %slsr@éh%ﬁeﬁﬁb%%dﬂ@edned I n anot her as pect Xis
i NRRpect, NS ikl eBeitnnl Se1B%Ad 89Mydroxyl, R?0-, R°CO- and R°C(0)O-

wherein R’ is Cy3alkyl optionally substituted by C;4alkoxy or carboxy.

In another aspect, R® is independently selected from R°CON(R?)-, R*SO,N(R”)- and
R)RINCONR )+
wherein R’ is as hereinabove defined.

In another aspect, R’ is independently selected from R’CON(R?)-, R”SO,NR”")- and
R)RINCONR™)-;
R’ is Cy.;alkyl optionally substituted by Ci.4alkoxy or carboxy;
R”,R” and R’ are independently selected from hydrogen and C.;alkyl optionally substituted by

Cisalkoxy or carboxy).
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I n another aspect Xis -S-. 20 In one aspect Yis a

C3_7cycl oal kdiyl ring, a 5-7 nenbered saturated
whedosossayclic ring (linked by a ring carbon ap@nzB2007/004131

containing 1 or 2 ring hetasoatons selected from

ni trogen, oxygen and sul phur, or -[C(R)(Ry)],

(wherein Rx %n are i ndependent ected from

I
gl eroash " st RyRon el R (SEMRONCADHTOHE TN

ar are attached forma C3_
wherelng agﬁ?oa%{g%#&e%{gb &:?'%de 1, 2, 3, 4 0or 5. 25 1In

Irﬁﬁﬁﬁltt@rasmneétls Mdeﬁerﬂeﬁgd&e&édqad)ﬂiQR%/j(RPn)Ng(gD aaldF(R?')(R%)N-
rgd saturated heterocyclic ring

wherein Rj ﬁﬁg Sar 6 Mdgpedenin srlagied %@mﬂwfogzn @m& &1 B@kﬁémap@a%bf
substltute%%fﬁ “%ﬂ‘JXBect ﬁ}pgen oxygen and sul phur. In

er as I's a C3.7cycloal kdiyl ring. In
Traomt dspect &S pestlected Som rﬁetﬁylmfﬁmer(&detbﬂt chiladoe fluoro, bromo, methoxy,

v, SRS, b e b b B BT o

methylatﬁ‘i'nb rNQﬁﬁylarﬁ?ﬁ}SQN Lpr @%ﬁﬁio&yﬁ%adlﬂlé‘t V\ze?ﬁ&? N Nﬁﬂ@t&&le@ﬁ}ﬂlaﬁmm or

he formula - ein R
N,N- dlethﬁdmpmﬂdently sel ected from hydr ogen and net hyl and Vv
08/ 053194

hlf:"%qle/ 3@@%&? llﬁﬁi%efsﬂﬂ@%ﬂﬁ%yghag% and P@uﬁmrﬁt - group

IOt taksea [R®Ys %%Idnﬁﬂﬁ kiBLBh e Phend, 1139r1dy1 éPyﬁfch(l R20) -
group erei.n 0 i s hydrogen or

Iramhﬁéraswp&tls yptionally smbﬁélttft@d pirida2-y (D(S’Rdt3)'YlF@I)Hyrld-4 -yL

| i ndependently sel ected from
%?%ege %%X?andV|51234or5)5ln

Irooe: e&p@n&d{ is selebted fogathyaroxyelule aehirfldrghabyl. of the
fornmul a: R13).( =~ .1o wherein: rin
Ip gng gspret K fsdot'?h'é Bw[\‘&n)e ‘@wzﬁybli hyﬂregmzé;l(sﬁim qr: ua@lkanoyl
Idbﬁg%gegtquh@ carboxy group; and Ais a 4-7 nmenbered
mono-, bi- or spiro heterocyclic ring system
Ircatlssraipegt X is rNgR‘ﬁ)-t whgem RY o9as lizyeindtiovh defindds

at t ched t er d, additional ly

hb?ﬂ FEREFRS7 5:1‘ Fﬁr&llh]gt ésffi?}'é?%gﬁn sel ected from
IAdcHRE BrecP XY ES-. and sul phur; 15 R10 is independently
sel ected from C1. 3al kyl, hydroxy, halo and

Ty pef aspest Shistaryd-rcycloalkdiybringra 57 nRusbesaricsaRrated heterocychc ring

(linked bk%gﬁ%n‘%% Zét(ymi&% ?a%ﬁ% f({r%n%% d L9 gt@gx% %glﬁg%{l g %nrogen oxygen

and sulphMm ah[di(rlﬁ}(R@]@ (ﬁ/h‘él&ﬁhRQaﬁcDRmra ikdBpdisdeatipadlbsted fioRhydrogen and
sis0,1or2. .20 In another aspect -X-Y- together
methyl of Bp AR ntogetherwisly ﬁlecﬂaﬂ?qneatmartwhwh thesrarg pifaghed form a Cs.

scycloalkdiyl ring and vis 1, 2, 3, 4 or 5).

In another aspect Y is a C3_scycloalkdiyl ring or a 5-7 membered saturated heterocyclic
ring (linked by a ring carbon atom) containing 1 or 2 ring heteroatoms selected from nitrogen,
oxygen and sulphur.

In another aspect Y is a Cs.scycloalkdiyl ring.

In another aspect Y is a 5-7 membered saturated heterocyclic ring (linked by a ring carbon
atom) containing 1 or 2 ring heteroatoms selected from nitrogen, oxygen and sulphur.

In another aspect Y is of the formula -[CR)Ry)]v- (wherein Ry and Ry are

independently selected from hydrogen and methyl and v is 1, 2, 3, 4 or 5) and when v is more
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[C(R13)(R14)]S 25 wherein: ring Ais linked to the
pyridine group and -[C(R13)(R14)]s- is linked to the

W@ 2008053194gr oup; and WO 2008/ 053194 PCT/ GB2007/ POBEGB1007/004131
20 Ais a 4-7 menbered nona9 or bi- heterocyclic ring
systemcontaining a ring nitrogen atomby which it is
attached to the pyridine ring and additionally

than 1 the (RG]}~ ereurompesptianaly he iderenteshby & eDecBear fNG)- group
dot. d sul phur; Uis 0; s R13 and R14
Whmeurg églﬁﬁe% %é%¥£y§gelected from hydrogen and net hyl ;

Irﬁ:ﬁﬂ)ﬂ&r laSpddt Ylis of thd fornul@npCREY(RAHP whe@ﬁ Ra,mhdRy @aee
ydr oge In_anot her aspect v.is 3, 4 or 5. 10 I n one

mdependa%tbé ?GCM oy hydgngey aﬂ%m@@b’é andp rﬁoL Red et %"c%z)c lic ring
n it is
I SR "Ho¥ RPcleh R8s e TR M 11y
optionally one other ring heteroaton1se|ected from
ni trogen, oxygen and sul phur. In another aspect Ais
pi peridino, pyrrolidino, azabicyclo[3.1.0]hexane,
nmor phol i no or thionorphet+Ro. is In another aspect A
i s piperidino, norpholipo orAthionorpholino. In
anot her aspect A(RI)pi er i’ lo. I n anot her aspect Ais
pi peridino in which the ~NXT[ C(R13) (R14)] COOH group
isinthe 3-position. In aRother aspect Ais
pi peridino in which the -(ZQRIMMY[RL4)] COOH group
isin the 20 4-position. In another aspect Ais
pyrrolidino. In one aspect Z is N(RL6)-, wherein R16
h i s as herei nabove defined. |In another aspect Zis
wherein: N |y one aspect t is 0. 25 In one aspect RLO is
ring A is Sli%ké‘@ioeﬂﬁe E&ﬁﬂi‘n@%r&@' and L{C@3)@R‘4He%’ inkdd2o 3 é%ywéy, group; and
hydr oxy, 0XO0 cyano, tr|f uor onmet hyl and
Aisa4- "émemb;eredl monmobih er spitsistaroqblic riag spster centainingn ring nitrogen atom

b o B W A G B8P D5k PG Mo
selected fiematdirégkn b@fge@ahdS@lbhw,, hydroxy, halo and 30

trlfluoromsthg . .
R is independently selected from C;.salkyl, hydroxy, halo and trifluoromethyl;

uis 0, or 1;

R" and R'" are independently selected from hydrogen and C;.;alkyl or R"® and R may together
with the carbon atom to which they are attached form a Cj_cycloalkyl ring; and

sis0, 1 or 2.

In another aspect -X-Y~ together represents a group of the formula:

(R‘IO)U

[CRB)RM™)]s-

wherein:

ring A is linked to the pyridine group and —[C(R13)(Rl4)]s- is linked to the carboxy group; and
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I n anot her aspect R10 is selected from CL. 3al kyl and
al koxy. In one aspect uis 0 or 1. In another aspect
W@ 2008/033194\0 2008/ 053194 PCT/ GB2007/ 004131 21 PET/GB2007/004131

anot her aspect u is 0. In ame aspect R13 and R14 are

i ndependently hydrogen or nethyl. In another aspect

R13 and R14 are hydrogen. In one aspect s is 0 or -1.
Ais a4-PnbfipBiRE nSIREEH b licterbeydlio riagay hem caspizdig sring niltogen eiam by

cl'ass o conpounds of the present |nv?nt|on ¢
which it s attached t¢ the puhidingi ring @dl agidli]@nally apticgally RgetgeT ﬂ%léert%ﬁoﬁ om
sekcwdéghl %%%Fro @ﬂ&:ﬁ%ﬁﬁ yI or C2_3al kanoyl or R15 and

nftrogen atomto which they are
uis 0; attached forma 4-7 nmenbered saturated ring; 10 RlL is

Cl_6al kyl , C2_6al kenyl, C2_6al k 7cycl oal kyl ,
13 and RS amcipdénsatienslyl selectsdif] r@mhy@gg%%r@/ IH‘?%P%I C2_3al kenyl ,

C3_7cycl oal kyl C2. 3al kynyl, phenyl, heteroaryl,
het erocyclyl, or heterocycllel 3a|ky| [each of which
sis 0,1 &r2.0ptional ly substitut ed by 1, 2 or 3 substituents

i nde endentl df rom hydroxy hal o, oxo, cyan,
Tp pigther E%W? ‘%%)1 G _3allcyl S(O)"-

I%&W@Wo? 403 32 and 15 (R R5' ) { Rs" ) NSC2

Iﬁ ‘ohe agpieot ARs a § o€t mnb@wd mptl(p beigracycli iirg saniAiege ng nitrogen

atom by H‘ﬁ}"é‘flb‘g( %Saytt%?i]téelfc{)tog 5 ﬂdl‘elg%gl%fs %fadllt}/ gb ggﬁ&%llg rdP8other ring
heteroatbﬂ@@ﬁ@t@g %‘Un& Hit®ekie Gl dndBuiphdr.oge n and C1_3al kyl

tional [y substituted by 1 2 or Sﬂ @lltue NtS  olino or
Inmdeqhetnaja@mtw isspperiding) pfyfrg 1ﬁ9,cprz6§1§yclo hexane, morp 0

bi r&l aI koxy, carboxy and cyano or R5' and R5" together
thiomorghqfigo; o nitrogen atomto which they are attached form

R aﬂxo@xeﬂ@d’;ﬁ@&f&@b ;Iageﬁcahwmmrpﬂolmong)tmmnmp}mznps sel ect ed
fromC3 _7cycl oa (gCHZ)m and

IognothsbAspeyich SePRFIEELD) ,, , - (wherein mis 0, 1 or 2
RNolHaP 2 LeOR @52 QRbb BNAhCY (RN TGEL SR B, LOOH gro isin the

pendent |y sel ect ed om R6); R3is
3_posm§1el ected from hydr ogen Cl_4al kyl C3.5cycl oal kyl and

qn,%cy g :E}S}Orglpg%ﬁl% Blp\‘?\%ﬁheﬂ i ng;hgf? d t{é@%ﬁg‘ﬁ?g? UddHtgFtﬁlp is in the

4_p051tlgﬁ\t urated nono, bicyclic or bridged ring syst em
optionally cont ai n@]@? 1 or 2 additional ring
hedretleatspest 466 pytrelgling.r om ni t r ogen, oxygen and
ul phur a b, i s JeQefinSpt ur at ed,
B‘h? qazip??%gg%gt %dWhg%%gsg% %%/%{reggl?roonogygl ic ring

WSiRhdD abhiRt ZesUNHNg ring systemis optionally

substituted by 1, 2, or 3 substituents independently
Sebraspectitivdh R7;

In one aspect R!%4s selected from Caalkyl, Casalkenyl, Cpalkynyl, hydroxy, halo, oxo,

and

cyano, trifluoromethyl and alkoxy.

In another aspect R s selected from Ci.3alkyl, hydroxy, halo, oxo, cyano,
trifluoromethyl and alkoxy.

In another aspect R'° is independently selected from C,.salkyl, hydroxy, halo and
trifluoromethyl.

In another aspect R!%s selected from C;salkyl and alkoxy.

In one aspect uis 0 or 1.

In another aspect uis 1.
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30 R6 and R7 are independently sel ected from hydroxyl,
hal o, oxo, carboxy, cyano, trifluoronethyl, R9, RO,
WOR080531R0C( 0) 0-, ROCON(R9')-, (R9')(R9") NC( O PCT/GB2007/004131
(RO")(RO")N-, ROS(O a wheretn a is 0to 2, RO OCO)-
(R9)(R9)NS(2 ROSO2N( R9") -,
(R9") (R9") NC( O N(R9...)-, phenyl and heteroaryl
Ir[amé Q1§|al§p€[0h@l enyl and heteroaryl groups are

i onal | éﬁ’é@?‘?@gﬁ%gﬁhh (tigee%loar e%‘é{m)r ated or

Irpﬁ{dth@|a|spécﬁﬂf3tbfndtféﬁaﬁ-hy@fog@n”enber ed ring optionally
containing 1, 2 or 3 heteroatons independently

I%@mfé%spéﬂsﬁgmfhtrogen oxygen and sul phur and the

systemis optionally substituted by 1,
Iégééjésgééslg’ﬁ‘gé | tuents i ndependently selected from

IiCinofladrlaypect s lyldr oxyl , cyano, trifluoronethyl,
tri fI or onoxy Cl 4al koxy. y 4al kyl ,
L o} SPRBRYE © Eﬁmwpsen‘gm%ww e#c g LM imgﬁ@m

Qs -O- ds &L '&h@f wﬁ]@{(e‘ﬁ?/%{m am)y%}l[ @é%,lAfaldﬁX% gg&%mm“ and R

together ®1th41a¢ hiyto SO to @14 aﬂ/h{girl th(eyvh@raéuaoherd fDH’n @,4-1 nenbe®)] saturdRed ring;

R s Cralod GrRBRETT L b Stisadlivneri ey o B Rt o

c3_7cycldamy1@39alken§mat9vcy@ﬂoaﬂ@hwmnflam@fyy Iﬂfb@loaﬁyﬁﬁé’tero%?clyl or
"are i ndepend@l % selected from hydrogen
B

heterocyelitC:GalksblersH ofopkirireantion tiuteddbybly 2 16 peitosys

mdepencfaﬁh}(f) Belg&e%ﬁg&%ﬁfﬁ%zg‘ﬁgm% Oga%xgggﬂmmo%et@I Céﬁalllzox r X
CL 3a11<ylsaoﬁa{\mwrelﬁm§m ﬁal (kaJ)ORqCONﬂd) YR? R }NCQO) R5 OC(0)- and

cl oal kdi y ered satura

RMHR” M%rd@ghelfeprr an%l el R@éprxal}y auhsrlmjedﬂgv ) mwawms

sel ected from
independéfily Q1000 I dh Rl ML EREHAREINE PO B (R v
R* and RWW mdapdﬁdﬁnt@nxéld%yedaﬁrmnlhlydmgem deh€ | jalls@ bptiomedlyfsubstituted by 1, 2

or 3 subsAEPRISEEBRIALE SSIeeid T SR, A B i wchtho phd pyano or

> and RY ttgéelgr%‘i‘ V\flﬁ‘lrtﬁé nﬁro%@n.ZberPiOC\@llnm thel afd ﬁ&cﬁ&ﬁfo\&m'em E]Z’me%ilbered

when v is nore than 1 the -
samratedgmg)};opmy optl onal ly be |nterrupt ed by a -0-, -S— or

s sel Qe Ho QG o CF S PEARlG IO risagngg s 0 Lor
2 and thd ﬂ@gsf@é Bibticﬁ;ally élﬁﬁsﬂitﬂed%y L.X ﬁlﬁédbali‘ﬂi):ﬂt&mﬁﬁeﬂdéﬁﬂ? kdlected from
ring Ais linked to the pyridine group and

R) -[C(R13) (R14)]s- is linked to the carboxy group; and

R is s lQLORIORRISH STAFFEORIRRIERY Qchbmdninty:
R? and Rt wgtthenivith thee nitrogennitbmag evhichtthey are attached form a saturated mono,
bicyclic or bridged ring system optionally containing 1 or 2 additional ring heteroatoms selected
from nitrogen, oxygen and sulphur and which is optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting ring system is optionally substituted by 1, 2,
or 3 substituents independently selected from R7;
R® and R’ are independently selected from hydroxyl, halo, oxo, carboxy, cyano, trifluoromethyl,
R’, R°0-, R°CO-, R°C(0)0-, R®CON(R?)-, (R*)R*NC(0)-, (R”)R>")N-, R’S(0),- wherein a
is 0 to 2, R”0C(0)-, R7)R**)NSO;-, R?SONR™)-, (R”)R”INC(O)N(R®")-, phenyl and
heteroaryl [wherein the phenyl and heteroary! groups are optionally fused to a phenyl, heteroaryl
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25

by which it is attached to the pyridine ring and

additionally optionally one other ring heteroatom
w@edoeosaet from ni trogen, oxygen and sul phur; RIOI/G82007/004131

i ndependent|y sel ected froneCl. 3al kyl , C2 3al kenyl ,

C2_3al kynyl , hydroxy, hal o, oxo, cyan,

trlfluorometh , C1 3al kox (@ 3aIKI
or a satuygtgdgorpartipllyssa atgc} W@Nﬁ(@ rmg( 19n§ mtaym
' h lt
heteroat(%is]ig%g?ient A })e%{agldl)féﬁln)t et u?é%’e Iﬁi )}gﬂﬁl aﬁ the IF{glsuo 1nog ring

system 1s:@tﬁmalbamﬂast¥ﬂﬂéd @Bnd 2Rk 3 substitecrits dﬁlppendlemﬂly §€161E¢Cb&0md:1 salkyl,

hydroxy g Lo PGy i TR ass, helBe e Cogiioy Coralids
C, 4a1k0)éytq 451{}4 aﬁﬁ’&?tl\h@{ 4a\lk}tle§hﬂn|3edlnNtI\f @@ Jéll@!)ﬁfﬂlﬁcp N—@Qaél‘@lé‘d}bamoyl

aré attached forma 4- nbered ring; uis

di-N,N- (lemzabmm eCumlétekSé@hier&xl@tlkslél(@)}Cedﬂliyl éWhﬂ‘;tmlug 8nl and 2)];

R is indindghn Cotiod SRiPERY ey PR, 28RS 6 Rl hadrbfdenty
selected ﬁ%m7®6ﬁb)ﬁ3a|l¥a\lé ¢, A8oxyaReboxy andeyahoor 2; 15 or a

. P argmaceutl cally-acceptable salt or in vivo

R” andd¥’o| aye hitslepenslentdsr salaséadaizem hydrogem endE1-allad optipnally substituted by
0 (nvention is of formula (1)
hydroxy@/ﬁgir% eﬁhi‘aﬁ‘%fyr w&gg’roe%?%@ CL6al kyl , C3_7cycl oal kyl ,
pis0; C34cycl oal kyI Cl_3al kyl, [each of whi ch’i s opti onal I y

bstit uted 1 3 bstit dent |
it X B Sy M 5 1@9%355?8?3%?1?%%91 ad
vig: trifluoromethyl, 20 Ci1.3al koxy, Cl.3alkylS(O"
" (wherein nis O, 1, 2 or 3); or R2 is selected from
1) aG%Jqu/lodtlhéllykyhg,@Hi)? memhereil’ﬂéitlfﬂﬁgdl Bgetopyq/l'td nixeg @W@d:}ellszy mng
ein.m , .1 or and the rin are optiona
carbon ol LGHE 15y 2 i einroRoBn U e B EGp SRy Stiphur,or
[C(Rx)(Re%e%vﬁQreftler%ndFﬁ arg&deﬁerﬁl%hﬁ‘ﬁ kasbtéd ﬂammydfdggﬁ G, éﬁcymzl

to et er Wlt enltrogen atomto ICh y
alkoxy aucehdroxsd el fiod Ry a)ggﬁleuwathéhﬂ mbma atomyito ydtighethey are attached form

aCs. 7Cy§8%}??1ygﬁr I gll%f ﬁéﬁ 1:12‘1! ’? oat rrs se ect e%{o'ilé ?%’[rhjl&ﬁ% F[o%%ng?(RY)]V'

group mey ¥eEaln e SutbRtipted BRd “6hj $h of SNERY)- eaglp whéreineRf” ischyalrogen or
saturated, partially saturated or unsaturated
Cirsalkyk®iocyclic ring wherein the resulting ring systemis

i or 3 substituents
2) ﬁgé%%@é% ﬁi’ gﬁt tdg%&g)@ elfoéula% R6 and R7 are

I ndependent |y sel ected from hydroxyl, halo, oxo,
carboxy, cyano, trifluoronethyl, R9, RO, ROCO ,
RIC(Q O, RICON(R9")-, (R9")(R9" )NC(O) (R9") (RO") N,
ROS(O a- wherein a |so 0~2, OC(O)-
(R9") (R9") NSQ2-, RIOSC2N(/R9%)
(R9") (R9") NC( O N( {0y, )= enyl and heteroaryl
[wherein the phenyl and hetefoaryl groups are
optionally fused to a phenyl\, heteroaryl WO
2008/ 053194 PCT/ GB2007/ 00413A(R®2YRM)].a saturated or

partially-saturated 5- or 6-nenbered ring optionally
containing 1, 2 or 3

wherein:

ring A is linked to the pyridine group and —[CRPYR™));- is linked to the carboxy group; and
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het er oat ons i ndependently sel ected from nitrogen,
oxygen and sul phur and the resulting ring systemis
wWo@piososHEbPd y substituted by 1, 2 or 3 substitueP€BGB2007/004131

i ndependently sel ected fronsCl_4al kyl, hydroxyl,

cyano, trifluoronethyl, trifluoronoxy, halo,

G _4al koxy, Cl1_4al koxyCl. 4al kyl, 5 .. . .
Aisa4- b@emekeél@@o—,@r prlroatfﬁtqg%cychg ging gmtwpgpﬁa%r}g a ring nitrogen atom

i roatom

by whictt e 18 (A A ARl ST EP i tter ring heteron
selected fﬁﬂ:r_rAatrkgdr:S@@g‘Eﬁhndaukyhr (whereinr is 0, 1 and 2)];

.. [ d C1. [ | tit
R is indipendend GFIOGod fot Lt TR MR Genipy - SRRy uifiq, b cyano
tr1ﬂuor01'ﬁ¥ﬁﬁ5lp>%|3alkbg?§l G, 3Qf€yl$?d)h0{§yheréiﬁrntl919}’l angk ?)’RH@DN?R” s
o “ are IndBf ntlésel ectednrom h]i[dro en
®R)REMCE)-3R kPC(@ptandrBI DR s UNSPRt (xeheteinR 1BE gk bogpionally
1 4al ko ar bo or c 0; th X
subst1tut?cﬁ{)y6yc? xé Laﬁ XKIf‘ (i(/\%er ei nyggg) [ sphlyér oge(nEI o

R'" and @&“ 3ab kdeperidefily %b&%ﬁyﬂn hydfugen ¥hé C; 19lkd optlonally substituted by
7cycl oaI kdiyl ring, a 5-7 penbered saturate
hydroxyh beler Goydlkay, parheRy 91 RER) B a apd iy toeeiberygth @F@ﬁiogen atom to

which th%f ?}eait@&:ﬁ]e% rf'a 427 Fb%tr Igo ag?m sel ected from

rogen, oxygen an - X-Y- together
uis 0, 1 bepresents a group of the fornul a: (RlO)u A

R KLU 0B Bmbh et AR Ry st

with the C&HBR% @{@Mﬁchm £ hfacBed fofmBORRY SalPNeng; aﬁﬂ or

spiro heterocycli¢ ring systemcontaining a ring
sis 0,1 i 2;r ogen atom by which it is attached to the pyridine

d additi [ fi |
hetbrionis Sifue SR g ot R En RSk e
2. [ﬁwtlﬁ%ﬁ Wlass BLEbSounds 6PSB Gkt )invekion iest tbirila (1) wherein:

Cl 3allcyl, CZ 3alkenyl, C2_3allcynyl, hydroxy, halo,
QlS -S-ox0, cyan, trifluorenethyl, C _3al koxy,

lis C1%§Mé§'§09ky{, &%Wc{l%i@,l?@%?{ [e&ﬁl&f &{13’5 ?s' o&)ﬁignally substituted by
1,2 or 3(s8bstﬂﬁdﬁ1§1n)iéi%ent%ﬁc&ddl‘frdﬂi hydm%ﬁ]haﬁﬁ loky ) cyapd,itdfiadtoynethyl,

substituted by hydroxyl, hal o or cyano;, and WO
Cl 3alk0m®/se%3¥é@)@wb@mrﬁ/0@é)=4219r13) 9% R11' and R11" are

*is selé&gtfﬁ'gﬁzldf 7tcg¥loa°.‘lﬁ lt%g%{%q ba'h@ A, r}%}@[ﬁ?@l’%aﬁs)ﬂCﬁ})&i%ﬁ&)é n r§/1 is0, 1 or

ubst hal o
2 and the angmaa‘y optloma}brrw))stttute&bydna oRB $ﬁbs@gmtsendwpen¢lﬁmlbre;elected from

. hitrogen atomto which they are attached forma 4-7
R) menbered ring; uis 0, 1 or 2; 5 R13 and R14 are
3 s Selbag@ﬁg J,génsel ected from hydrogen and Cl1. 3al kyl or

3 and may together wth the carbon atomto which
R*and R h@;ﬂm avitht tha oliegen atom t vaacly they lassaatiephed fong;a safgated mono,

bicyclic or bridged ring system optionally containing 1 or 2 additional ring heteroatoms selected
from nitrogen, oxygen and sulphur and which is optionally fused to a saturated, partially saturated
or unsaturated monocyclic ring wherein the resulting ring system is optionally substituted by 1, 2,
or 3 substituents independently selected from R”;

R® and R are independently selected from hydroxyl, halo, oxo, carboxy, cyano, trifluoromethyl,
R’, R°0-, R°CO-, R’C(0)0-, R°CONR)-, R”)R’*INC(0)-, (R”)R**)N-, R’S(0).- wherein a
is 0 to 2, R”0OC(0)-, (R”YR**)NSO,-, RSONR? )-, R IR INC(O)N(R’")-, phenyl and
heteroaryl [wherein the phenyl and heteroaryl groups are optionally fused to a phenyl, heteroaryl
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sis0, lor2; or a pharnmaceutically-acceptable salt or

in vivo hydrol ysable ester thereof. 3. Another class
w@boosospeunds of the present invention is of fPCTHGB2007/004131

(1) wherein: 10 Qis -S-; 2Rl is Cl1_6al kyl,

C3_7cycl oal kyl or C3_7cycl oal kyl Cl 3alkyl; or R2 is

sel ected from C3_7cycl oal k

or a saturgssd 0p BT Ly SPEIE (PRI ?%ﬁ Fige ﬁphnlﬁlchfon%ﬂan 122 gy

heteroato&rﬂ%ﬂép@ﬂ&enﬂg%ef%%ﬂ hitrogstd %kyééﬁta%‘a sta}bh%lr Sid e resultmg ring
trtuents 1 ndependently selected fromR);

system 1sagit1enﬁll§dsulbstumteki}hj'rlo Gem3 mbstﬁser@mdmbn&@nﬂy)@éqck@rfrwﬂq salkyl,

oy RO g b it SR 1 .

C 4alko281@t1 44913?1' émlrﬁont@i Jang,malﬂm@ rdidN Nieb t4hﬂt5}ﬁbrrﬁﬂd1 m-cl 4a1kylcarbamoyl

heter oaf ons Sel ecte fromnitro

di-N,N-(€ uiatitylcadaohoyh iCa halkglSER), @naflllqj/lsg h@maﬂ@ éWh%rmrras Bl and 2)[;

R’ is indgﬁegl}iéﬁ%hrl (t)f h%ﬂ{yz p, E(fen%Hﬁ S }?sﬁléfta& §r Z’trrlf Iglé \ﬁ{%‘c" Xl%h‘scln&ép@lgdenﬂy
selected ﬁfHﬁS{y'dEdﬁy@ chaly @ 4zﬂkox32 c§1{bb aﬁdmhs in d epende nt ly
sel Gt ed from R RC are ndependentl

R”,R” a@éﬂéctaéqjmﬂ@mdﬁ}tm Wpﬁed fm;n §ydiggen adh s Sy oggy(gml)ly substituted by

hydroxy%%g\ﬁﬁ@@ﬁw%‘ﬁ’@ xé? R?%%(RgR?)q N-O? ORgs( Oa

pis0; wherein a is 0 to 2, RO OC(O-, (R9)(R9")NSC2-,

e X o o B SO B o e

vis: Cl_3alkyl optionally substituted by hydroxyl, halo,
Cl_4al koxy, carboxy or cyano); 25 pis O; either X is
1) a-G&-7pyel¢$tldeyl MR D)7 metbesidrsaRided ketenody @gtamg ((ll]_lkahb}ky king

Cl. 3al.k 7cycl oal kdi

carbon afym)EoR G b SRt B e B G ERFRRPT e el B o
2)  -Ryyaopbdier reﬁ@wﬁ@agi ?)of%‘ﬁ)ﬁh{ﬂllang 1 or 2ring

het er 0at ons” sel ected from nitrogen, oxygen and
sul phur; or 30 2) -X-Y- together represents a group
of the formula: WO 2008/ 053194 PCT/ GB2007/ 004131 26
--(: (R1I0)u A[C(R13)(R14)]S- wherein: ring Ais
linked to the pyridine group\and -[C(R1)(RL4)], - is
l'inked to the carboxy grfoup;“and 5 Ais a 4-7 nenbered
mono-, bi- or SpiRI%hetatocyglic ring system
containing aring nitrogematom by which it is
attached to the pyridine ri and_additional ly
optional Iy one other ring hﬂg@?aﬁRSﬁL sel ected from
ni trogen, oxygen and sul phur; R10 is independently
sel ected from C1. 3al kyl, C2.3al kenyl, C2_3al kynyl,
hydroxy, halo, oxo, cyan, trifluoromethyl,
Cl. 3al koxy, Cl_3al kyl S(O n- (wherein n is 0 1, 2 or
ring A 1s'>’l)nke@'td.%]%fﬁld1n)e grbmp zéﬂa CRERR “‘1]59 NOpkRd to e céfb@@( goup; and

and (R (il gv\/ner ein RI' is Cl.3alkyl ;
Aisad F;{m;r@l?ﬁéq: S;lono- b1- or splro het rocyclic rmg system containing a’ring nitrogen atom

wherein,

by which it is attached to the pyridine ring and additionally optionally one other ring heteroatom
selected from nitrogen, oxygen and sulphur;

R is independently selected from C_salkyl, C,.;alkenyl, C,.salkynyl, hydroxy, halo, oxo, cyano,
trifluoromethyl, Cj.3alkoxy, Ci.3alkylS(O),- (whereinnis 0, 1, 2 or 3), RICONER'™),
R'MR'INC(O)-, RVOC(0)- and (R')(R')NSO,- (wherein R'" is Ci.zalkyl optionally
substituted by hydroxyl, halo or cyano; and
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substituted by hydroxyl, halo or cyano; and R11" and

RI |" are independently selected from hydrogen and
wW@2008a53ay4 optionally substituted by hydroxyl pCTiaB007/004131

G _3al koxy, carboxy or cyans) or R t' and R'"

together with the nitrogen atomto which they are
attached forma 4 ere

s ST ST Tmbeted F0g, 05 W1 8 oty
hydroxyl ﬁlﬁ% @ 3oy, caPrfox?J@’t; ?ﬂg) BLR MRy ROYeS dé'éﬁ{er vl the hit@®gen atom to

tarbonato are attached forma
which th@BarEcaytactt&dlfktyﬂtammembmdsmgs 0, 1 or 2; or a
pharmaceutical |l y-acceptable salt or in vivo
uis 0, 1‘Pfy%lrol ysabl e ester thereof 20 4. Another class of
13 and 1€8 mﬂaé{%n%éndymete@fea% hycms est armrclll ﬁltgt of RP@H aft %ahy together
wher ei n: . ; is selecte
with the tarbon @8nirtoywhidathey krecryrhed forraracC3y70ycloalkyl ring; an
12pol ycycl oal kyl (CH2) nl (wherein mis 0, 1 or 2
the rings are optionally substituted by 1 or 2
obH ﬁéﬂtﬁdé@tmoﬁlly-lad&@ﬁib&ewldfnseivec}tty&ﬂ)ly‘rsrabmea)er the?®fR3 i s
sel ected from hydrogen; or and R3 taog etlger wi th the
3. Amothesglans of eommnogndipiche pﬁfé@/ntamena@t BeHdornpgdp fh)gvherein:
Q.S_S_satur ated nono, Dbicyclic or bridged ring system
’optionally containing 1 or 2 additional ring
!is C1.hitydr Oaicocivaliel (ﬁ‘C(tge,dycN)eﬂbyi‘Olbaﬂkﬂgem oxygen and

| ph d wh t [ t.ed
SN T T I N TR
2 and th%n%r ard OBAGHAI gtsﬁﬁjstﬁﬁg@ﬁy ¢lok © stibdiBudipEingégentififly selected from R°);

ting ring systemis optionally substituted by 1
R®is seleuted ﬂomdtysltogen;eorts i ndependently selected fromR7; R6

R7 ar, endent | el.ected fr r W
R*and Ram?efhfef Wtﬁ&tn%pﬂg{%ﬁw ato %Vih ﬁ‘]gy are, %%?ﬁe&y 187% Sﬁtil)z‘%]&i fono,
bicyclic WhBfi&d rﬁﬂggsy!st‘én%“bﬁ con’ﬂzﬁﬂmg\f orD) adﬂtt@laFﬁlyg:haaﬂok@msl selected
ring or a nber e saturated het erocyclic rjn

from mﬁ(dgmkedg@iy ang yulphyr aedirbish inppignabiy Aessr e Agateragzd, Qaltlﬁ% saturated
or unsat%r& grﬁﬁ?ar{o%g ic r%gex%(ee %m tpg F@spinﬁl% Qﬁg réyst@ﬁ‘ﬁig Sﬂtl(ﬁﬁﬁ% lﬁubsét)ltuted by 1 or

esents a gr
2 substituéi@s irﬁfeﬁkﬁc&ntl}lﬁblédﬂi@ﬁrbin/-l& ECX( R13) ( R14)] S wherein: 15
ring Ails |inked tofithe pyri d
He

R® and R7[3@ F@Sﬁ"i‘ﬂf@)‘ﬂ sslecded frofedy d’EOéW ogégql; gg.@)%y,(ﬁyﬁno éﬂﬁu%omethyl
- 9’ (3} 94

R, ROLEECh K ABBE P IRAC, (R o NEROL UToNE BB whercn
is0to 2, R” OC(O) RYR**)NSO;-, R9802N(R Y-, R )(R )NC(O)N(R =

R, R” and R’” are independently selected from hydrogen and Cy.3alkyl optionally substituted by

sis 0, loéf

hydroxyl, halo, C;.4alkoxy, carboxy or cyano),

pis 0;

either X is -O-, -S- or —-N(R"?)- wherein R'? is hydrogen, Cy.;alkyl or Cy.;alkanoyl; and

Y is:

1) a Cs.scycloalkdiyl ring or a 5-7 membered saturated heterocyclic ring (linked by a ring
carbon atom) containing 1 or 2 ring heteroatoms selected from nitrogen, oxygen and sulphur; or

2) -X-Y- together represents a group of the formula:
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by which it is attached to the pyridine ring and
additionally optionally one other ring heteroatom
w@edoeosaet from ni trogen, oxygen and sul phur; RIOI/G82007/004131

i ndependently sel ected fronsCl_3al kyl, hydroxy, halo

and trifluoromethyl; 20 uis O, or 1; R13 and Rl14 are

i ndependently sel ected from hydrogen and Cl. 3al kyl or

R13 and R14 may togethey” wiYtb the carbon atomto

whi ch they are a%gash-o & mja C3. 7cycl oal kyl ring;

and s is 0, 1 or *2; "or phaf maceuti cal | y-accept abl e

salt or in vivo hydrol ysablye ester thereof. 25 5.

Anot her cl ass of conpounds @ F@ﬁﬁaaggsent invention is

of formula (1) wherein: Q 'é -5 is Cl.6al kyl; R2

is selected from C3_7cycl oal kyl, and

C6_12pol ycycl oal kyl each of which is independently
wherein:optional |y substituted by 1 R6; WD 2008/ 053194

) . PCT/ GB2007/ Q04131 28 I.S3.selsect.ed from hydrogen: RE
ring A i igke uiBe EH A SFHPARExYELS MR i LR Py BT HArotD: and
is a 4-P pdefntired HionG-, i gn 18 QuBtafing AEing nit t

Aisa4 ?gire?#m%gﬁ?d' 1%%1'\16( R?LIO)gﬁEI%R{ h&”{%ﬁ%}%(ﬁmﬁl%sgs iRt o r1]n§ i on}g Inh Bogen atom

by which4it issattaiddetd thopyridingying aidweldgianapy andonallyore 8jheRuing heferoatom
h% li.nked to the arpgﬁy group; and Ais a 4-7

selected PR BRI 5P et er ocycl i ¢ ring system

RYis ind%?@ﬁdaénﬂ& RPledtedl fdeh O] Jall8Uam, B1keAYIDY, ;allyingl) ytirdx§, halo, oxo, cyano,
attached to the pyridine ring and additiona

trifluorompthiybfalaloxn & 10elEIS(@hin @;lehﬁé?iérfbia@o}n 2 %feﬁ)eB%IBé’N(Bclulfﬁa
R )R SN B XA BT ARG TN B S fireig B, Gy [ofionally

substitutédBy Sydi®x@, hdlo@k canopindd phar maceuti cal | y-accept abl e
salt or in vivo hydrolysabl e ester 't

, f. 6. .
R and gict meindeppedepils SUPGiSt R WGBS TIRAS Chotbcinignely wheituted by
hydroxyf,) L& @tl RIS Eérggxyl Gt &fan(S)l'lﬁ R'2Qnf 0 "y Qetﬁélr VA 18 nitrogen atom to

which they are attached form a 4-7 membered ring;

uis0,or1;
R" and R!* are independently selected from hydrogen and C_salkyl or R' and R'* may together
with the carbon atom to which they are attached form a Cs.scycloalkyl ring; and
sis0, 1 or2;

or a pharmaceutically-acceptable salt or in vivo hydrolysable ester thereof.
4. Another class of compounds of the present invention is of formula (1) wherein:
Qis-S-;
R!is Cpealkyl;
R? is selected from Csseycloalkyl(CHy)y-, and Ce.1zpolycycloalkyl(CHy)w- (wherein mis 0, 1 or
2 and the rings are optionally substituted by 1 or 2 substituents independently selected from R®);
R is selected from hydrogen; or
R%and R® together with the nitrogen atom to which they are attached form a saturated mono,
bicyclic or bridged ring system optionally containing 1 or 2 additional ring heteroatoms selected

from nitrogen, oxygen and sulphur and which is optionally fused to a saturated, partially saturated
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R HOY', i YXNS RL wherein Rl, R2, Xand Y
have any of the definitions given above. |In another
w@zens3ief the invention, suitable conpounds oPCT/B82007/004131
invention are any one or nbre of the Exanples or a
pharmaceutical l y-acceptable salt thereof. 25 In
anot her asFect the invention relates to: é%g;p %n[cé{ ted by 1 or
or unsatus@tdsmp@@pw lo g Wher0 B TeRUEA I T POt DD gted by 10
2sub3tm{e§ts( é%%e %]ntl Isglgf dfmnﬂ{ 6- propyl sul f anyl - pyri di n- 2-YI
RS and R] are3ndefpleﬂ®"ﬂt1§i)sbl]ectad ditoinchyadroxyl, Halo and trifluoromethyl;
) [ 5- (cycl ohexyl car banmoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-yl
pis0; ]piperidine 3 -carboxylic acid
Gl‘[hel‘XPSJ:]I\R 813&1’(1!129? %ﬁngg%l dad- propyl sul fanyl pyri di n-2-
|ne 4-carboxylic acid 2- [1- [5
Y (cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri di n-2-yl]

er | ace acid . :
D alEoRifmeiil bl Sty et o biergys ing fiskeg py o rine
carbon afo%‘f) JBhRgfihgy b} 2@ﬁ1§tﬂe€er@e&brﬁs selected from mtrogen oxygen and sulphur; or
- (cycl ohexyl car banoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-
2)  -¥+Ypipeetbéd dpreserds ¢ gravooyf thecforpyla: ~ 2-[ (3
S)-1-[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul fanyl - pyri di n
-2-yl]-3-piperidyl]acetic acid
2-[4-[5-(cycl ohexyl car banmoyl ) - 6- pr opyl sul fanyl - pyridin
-2-yl ] pi perazin-1-yl]acetic_acid
(3R, 5S)-4-[[5-(cycl ohexyf carhanoyl ) - 6- propyl sul fanyl - p
yridin-2-yl]am noéFgg)a 2511 | - carboxylic acid
(3R'5 u
S)-4-[[5-(cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri d
n-2-yl ] am no] adamant ane- | I g LIC acid
4-[[5- (cycl ohexyl car banoyl )-% pylSul fanyl - pyri din-2
-yl ]-net hyl -am no] cycl ohexane- | - carboxylic acid
2-[(3S)-1-[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul f anyl - py
whereinf 1 di n-2-yl ] pyrrolidin-3-yl]acetic acid

ring A 15]1[ S\ C Cl o,?e)l%l;g‘igﬁ;? g rrc{)yHC)(R (ﬁ“‘ify sﬁy 3 ’r[]c}/ the chrblogy group; and
Aisa4- %’+én§§1 &h}% SX% s gﬁ‘gﬁé(t@oc?clw 2RYdysieh eimtdiniglal righri#ogen atom

enzoi c
by wh1cl4 11[ i5 a’(tatcmedi oeue iy didinb aimgyeingl a6ditipagdlyl antilonaliyy Pnetherding Ipteroatom
sul fanT\l/I benzoi c, aci.d
Selectedsz%n’(t@ﬁé o et 1)-6- propyl sul fanyl - pyri di n- 2-

%is m)fl!e%é?ﬂ&}i’cﬁzr?e%c?ed%élﬁ Cy.alkyl, hydroxy, halo and trifluoromethyl;
[5-(cycl ohexylcarbanoyl) 6- propyl sul fanyl - pyridin
uis 0, or 25 yI ] oxyphenyl ]acetic acid

13 and ?{2‘[ ][nagg&s%cg H@ %1%('6[%(2 ﬁ}gﬁgﬁéfgg %ﬁ’aﬂﬁ eRy LRy 5309 b Hiyhogether
with the%aiwon[a%orﬁ@a hadhekyy SR rabrasteIfyrnba (0% sl ailtyfl aing) arplyr i di n

-2-yl ] sul fanyl phenoxy] aceti c acid
sis 0, 12¢P4 [ 5- (cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri di n
%ﬂa}‘% e%ﬂ‘é{lg%é(é fbleGaR Gt fh vivo h drolysable ester thereof.
a[ cyc hexy car banoy % ¥opy [ sul fanyl - pyridin
5. ARothk] elxssiieombbmidspdiied mresent thvaatigndis of formula (1) wherein:
[ 5- (cycl ohexyl car banoyl ) - 6- propyl sul f anyl - pyri di n- 2-yl
Qis-S4 sul fanyl phenyl] acetic acid

R is Cl-ealkyl,
R? is selected from C;_scycloalkyl, and Cs jopolycycloalkyl each of which is independently

optionally substituted by 1 RS;
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2-[3-[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul fanyl - pyri di n
-2-yl ] oxyphenyl ] acetic acid
wQ@2(40840%831y£| ohexyl car banoyl ) - 6- propyl sul f anyl - pReT/dBRO02/004131
yl]sulfanylbenzoic acid 28
[5 (cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri di n- 2-
].oxycycl ohexane- | - car boxylic acid
is Selefte[dgrc(”@ ¥lt98eRy | car banoyl ) - 6- propyl sul f anyl - pyri di n- 2-

mf“k%gg?@gﬁFgg%gglﬁ%ﬁgggﬁﬁgyggﬁggﬁ? 6- propyl sul fanyl - pyrid
pis0; in 2- yI]pyrrolldlne 2-carboxylic acid 2-] '

hexyl ca 6- propyl sul fanyl - pyri di n- 2-
-X-Y- ’fog?" efzrgﬂy °y O}JBPEB“&%?IE‘?‘I% d WD 2008/ 053194
PCT/GBZOO7/004131 30 4- carboxylic acid

3-[[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul fanyl - pyri di n-2
-yl ] am no] pr opanoi ¢ aci d
I

1-[ 5- (cycl ohexyl car banoy Q- propyl sul fanyl - pyri di n- 2-
yl]azepane-4-carboxylic acidx1 acid (1
v RNy
0

S,5R) 3-[5- (cycl ¥ ) -6-propyl sul fanyl - pyri
di n-2-yl]-3- azablcyc 0[3. hexane- 6-carboxylic acid

4- [
[ 5- (cycl ohexyl car banoyl ) - 6- pg@pyﬂﬁu$ranyl pyridin-2-yl
] am no] cycl ohexane- | -carboxylic aéi d

1- [ 5- (cycl ohexyl car banoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-
_yl]-4-propan-2-yl -piperidine-4- carboxylic acid
wherein:] - [ 5- (cyclohexylcarbannyl) 6- propyl sul f anyl - pyri di n- 2-
di a - and
ring A 1%111%\@5 (to 1((31%?' %\5 a\rﬁe Jﬁ;l‘i f(g%%yll's a{no;t gg%/r})?)a( %rplzlp, an
Aisa 4-Y|rﬂler13bdi>éd)ﬁlbhd-ydr] b12 haﬂefd@ybhqaﬂiﬁg)mwm:commnnhg a ring nitrogen atom by

which it43 itaRhed i1 Giopisdne BRAR SHSIAEENY obiery Ot otter g heickdatom
selectedii’réa[n%fxﬁtx_%ér?y&ggé}%ﬁﬁsﬁg{)g‘grnrg?/lc) agl (Fj’r opyl sul fanyl - pyridin

uis0; 2-[1-[5-(cycl ohexyl carbanoyl ) -6-propyl sul fanyl - pyridin

:R”andE?@%§%§é§%§@5@%§iéﬁ%§ﬁ 5 eb#%ﬁ%0|$gﬁvpgulfanyl pyridin

and - 2-yl]-3-piperidyl]cyclobutane-1 - carboxylic acid 1-]
1-[ 5- (cycl ohexyl car banoyl ) - 6- propylsulfanyl-pyrldln-2-
sis 0, 1yt¥ 3- p|per|dyl]cyclopropane- - carboxylic acid

h _ . d .
b R e gagvglgl&vlwgo AN Eathergyr 1 dim
6. I% afn[)tlaef 1553[)@&%1533 X yblﬁpdi&tﬁimydo)rdlﬁg s theyprasehf iamgtitionyis bffthe
pi peri dyl ] oxy] propanoi ¢ acid

ﬁﬂmﬂbﬁlﬁIl [5 (cycl ohexyl car barmoyl ) - 6- propyl sul f anyl - pyri di
2-yl]-3-piperidyl]oxy]-2-nmethyl- pyopanoic acid

A N R
|
HOTY\X & ?
o) iy

wherein R!, R%, X and Y have any of the definitions given above.
In another aspect of the invention, suitable compounds of the invention are any one or
more of the Examples or a pharmaceutically-acceptable salt thereof.

In another aspect the invention relates to: a compound selected from :



2-[[1-[5-(cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyrid
n-2-yl]-3-piperidyl]oxy]acetic acid
wa2¢0840%83y£| ohexyl car banoyl ) - 6- pr opyl sul f anyl - pReT/dBR002/004131
yl]-3-nmethyl - pi peridine-3-earboxylic acid 2- [ 1- [5
- (cycl ohexyl car bamoyl ) - 6- propyl sul fanyl - yr|d|n 2 yI]

2-[(3R)- b@f@@b@%ﬁ%ﬁ@qﬁeg%rl I?s[u(l)f%ny F}Iy%dm- -y?] ¥D1per1 ace 1(1, %é‘id

|
eI D AR b e S fpebnd it il
1-[5- (cydoﬂe&y(cawamm@pm@ymml pyﬁdlpf%pmxpmdmwmamwm pcid-

2115 By e D1 PRy LB B3 ARSIl 2.

-2-yl]-3- dyl]acetic acid
215 (%M[l %H[agl% cyc?{)gexyl eggy}?yhatn yé cpllglerclahye]fml3 1scuglmf1 an
1-[5- (cydlemlcarmmywq psopy Sitifeiyh-pgriging g PYYEOhdé\%q %rczl-ybO[Q( Iy

216 P yelebrelprbar ARG R Ra ol P et 19

2-[4-[5- (C)Qc\ﬂ)ﬂe% Icﬁﬂﬁﬁ{de@yé Fﬁ)ﬁ?lshlfa glridin-2-yl]piperazin-1 —yl]acetlc acid
£ cyc exyl car banoyl ) - 6-cyc| ope t%al sul f an
(3R,58)-[ qogmp@hnxséca;qu@dbﬁWé@pymﬂjaaﬁlew@ﬂa@wd]a@n? pgamantane-1-
[ 5- (cycl ohexyl car bamoyl ) - 6- cycl opent yl sul f anyl - py
carboxyl}c?adzlcli] 2-yl]pyrrolidin-3 -yllacetic acid 2- [(3R- | -
(3R,5S)-B4[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pyridin-2-ylJamino]adamantane-1-
(cycl ohexyl car banoyl ) - 6- cycl opentyl sul fanyl - pyri di n-2
CaﬂmxthW?%yrrolldln 3 -yl] acetic acid

4-[[5- (c3§c Jh%ﬁﬁ}%ﬁkfa]@@ %}‘ﬁﬂoﬁﬂgﬁ‘iﬂr&%ﬁ%ﬂ;gﬂ @I&Mﬂlaﬁﬁ%ﬂbyélﬁhéxfaﬁéll

3-Ppl perid ic acid
caﬂmxyhe@&d(cyclohexylcarbanDyI) 6- cyclopentylsulfanyl pyrid

2165 bT by Bu5nbiinit Gy RFRURRT g2y BN g acie

3-[5- (cy&’lbhgiﬂcagba)fﬁdyl)?ié-@rcﬁﬁﬂlﬁuﬁﬁhs}l @@ﬁtﬂ-z-yaqugabenzok(a&d
adamant'yl car banoy yl sul f anyl - pyrlm

3-[5- (cycnonewlc}qnlym@ﬂ) &pmom/lsyllfp@%;m@m é- y?]aelif@ﬁiaep(@c Ryid1 [ 5

4-[5- (cy&%ﬁ?wq?ag? %rlf xyac Qﬁ &rﬁmbwsﬁﬁﬁ)ﬁbeﬂ%ﬂc%ﬂ 2-yl]
4-[5- (cyglohé%@arﬂarﬁ@ll Gﬁﬁt@flﬁﬂmnj'lem&bl&mwmoxﬁbmomabsiul fanyl -p

24-(5- %:mphqxsflma]gn@é%glﬁagﬁy&uifavﬂaz%%g%ﬁr') 5 o Torpmslpoetingridny
s Bhe ) (BT PRI By ey Dospncts e
2-[4-[5- wybld)haxﬂe@tbérmwl)-éprrcnbylrhsdkf-ayjd]-ma’elm -2- y&}sulfarllylptllefnoxy]acetw acid
s il TR R
2-[4-[5- @aéﬁheﬁyl{;a’}b&ﬁoﬁsietﬁsgyﬁ&@hﬂa%mlﬂ 1261 gpaén_s;qbfo@aﬂdm I

dzabi'c cIoH car box
2-[4-[5- éwpld)hexylcarbamoyl) 6-propylsu fanyl- pyrldln- -yl]sulfanylpheny!]acetic acid

2-[3-[5- Eﬁyﬁ ﬁ{lf*ﬁ{ﬁf}ﬂ%ﬁ( y:;,s i%}lgloggélcﬁ%é 3@ 3(91\‘(1]151[5'/' ]L@e@%lacﬁy ri
2-[5-(cyclohexylcarbamoyl)- 6-propylsulfanyl—pyrldm- -yl]sulfanylbenzoic acid
4-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pyridin-2-ylJoxycyclohexane-1-carboxylic acid
1-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pytidin-2-yl]piperidine-2-carboxylic acid
(28)-1-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pyridin-2-yl]pyrrolidine-2-carboxylic acid
2-[1-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pyridin-2-yl}-4-piperidyl]propanoic acid



4-[5-(2-adamant yl car banoyl ) - 6- propyl sul fanyl - pyri di n-2
-yl ] nor phol i ne-2-carboxylic acid 2-[(3
W®00805894 2- adamant yl car banoyl ) - 6- cycl opent yl sedCT/aB007/004131
yridin-2-yl]pyrrolidin-3- gb]oxyacetic acid WO
2008/ 053194 PCT/ GB2007/ 004131 32 2- [(SR) 1-

5-(2- adarmnt | car ba )-6-¢yclo ul
4-[[[5- (cyg‘f:lqhew]cssharrw )e-Brogylsu iffqu])yg,wraﬁagf% Gfiam %gf@e%?ﬁgycl&%xan% 1-
b li%)a [5 (2- adamant yl car banmoyl ) - 6- cycl ohexyl sul f anyl - py
carooxy I'n-2-yl]pyrrolidin-3 - yl]oxyacetic acid 2-[(3R)-1-
3-[5- (CY[CE)h(?)Z}*laﬁBﬂﬁmIW@DWMWWWYW@B%]@WH@JWGP@W apidr i di n

1-5-(eyaaiasigpibams e Papsisu R I RE s rorbarvl add o,

L4-BtdpSisrfBmpl Ag@La- Iaphﬁthyl—mpendme 4- carboxyhc
1-[5- ("y‘?g‘%"?ﬂc-% %ﬂogbadgnggt yl %g)rrggnoyl )9g et hyl sul fanyl - pyrid
acid in-2-yl]pyrrolidine-3-carboxylic acid (3

(1S,5R)- %{53@;}%@#@3{5@?@%@‘}@ § &8l b@"&}fér@l gzﬁgl%yiﬁﬂ 1. 22015 O[3, Bbhexane-

6-carbo 115!3@@3 [ 5-(2- adarmntyl car barmyl ) - 6-et hyI sul fanyl pyrl
- 3-azabicyclo [ 3. q hexane- ﬁ KN
4-[[5- (csa:r},q]:@x;glca e@RyL- 61prop51sulfanyl-pyr1d1n— -yl]armno]cyclo exane 1 -carboxylic

d - (2- adamant yl car banoyl ) - 6- net hyl sul fanyl pyr| di n-2-yl ]
%14 pyrroljdin-3 -yl]acetic acid (3 R -1-

1-[5-(cycloBe-8d@iBembosi1p 6-pbepybyl fand- mﬁhﬂ%]l-4-amﬂan1@yrlrrdp¢r@nqzﬁ
ggrrol i dine-3 -carboxylic acid (1
carboxy 3- [ 5- (2- adamant yl car banmoyl ) - 6- met hyl sul f anyl - pyr

1-[5- (cygghﬁﬁcaxﬁém&/l%%&ﬁxﬂlﬁbﬁ PyrRldeXapenGaarhendiiecd-aabexylic
acid S)-1-[5-[((2r, 5s)-5-hydroxy-2-adamantyl)car banDyI ]-6-p

2-[1-[5-@@@% 1grx3[lfa[a€%1llcéﬁ{-rélp?rorgflszulfa}{yl] 1%%1d1n—b-y‘ﬁ A p?pe\ﬁdilﬂgf:‘ kfhyl-propanoic

acid S)-5-hydroxy-2-adamantyl ) car banoyl ] - 6- pr opyl sulfanyl p
yridin-2- yl]amno mst hyl l cl ohexane-1 - car boxy c1
2- [(3R)-de[55(cy&clotlex[yl'parbap(qy 6-pmpylsulfanyl-pyridin-2 —yl]pyrroh 1n- -yl]acetic acid

s e et

2-[1-[5- @cy@ﬁih@@i&érb@m@ﬂb-@ propylsdlfany 163(rﬁhn—25/l}§1)zet‘iiln- -ylJoxyacetic acid
dr oxy- 2- adamant yl ) car Il

1-[1-[5 (wsbqhg@;,lpgbpmgﬂ%6 R;Wylg;l%nzl—pyr din-2-yl]-3-piperidyl]cyclobutane-1-

carbox % no] cycl ohexane- 1-carboxylic acid 2-[(3
yé) ﬁl[5 [ (2r, 5s)-5-hydroxy-2-adamant yl ] car banoyl ] - 6-p
1-[1- [5chﬂl@i[cf(lgfwgmpylb46ebmpﬁsqlfahyl3pyrmlp@rylﬁ«}mlp@mbfﬂ]pzcla@rpgane-1-

carboxydie aE-?ldhydr oxy- 2- adamantyl ] car banoyl ] - 6- propyl sul fanyl - p
2-[1- [53%}}0?61{3 glcéﬁ]b]aﬁbf’?fﬂ- gﬁsﬁlfangﬁf)%%ﬁlﬂ ﬁ]@ﬁfdﬂldﬁh& -yl]okRacetic acid

dr oxy adamant yl

2-[[1- [Safcbralnhyﬁty]lcarbaﬁncp},rlbgjplromdﬁuﬂfanx,l-pyr@yﬂIyl]-l -@1}3¢r1}1yl]gxy]%)rogano1c acid
G L P e ot
propandit 84df anyl - pyridin-2-yl]-4-
2-[[1-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl-pyridin-2-yl]-3 -piperidyl]oxyJacetic acid
1-[5-(cyclohexylcarbamoyl)—6-propylsulfanyl-pyridin—Z-yl]-3-methyl-piperidine-3-carboxylic
acid
2-[1-[5-(cyclohexylcarbamoyl)-6-propylsulfanyl—pyridin—2-y1]-4-piperidy1]-2-methy1—propanoic

acid



pi peridyl] acetic acid WD 2008/ 053194
PCT/ GB2007/ 004131 33 (1 R5 S)-3-[5-[[(2r,5

W@ 200840810 oxy- 2- adamant yl ] car banoyl ] - 6- pr opyl| seXCT/a@B007/004131
yridin-2-yl]-3- azabicycl 03[ 3. 1. 0] hexane- 6- car boxylic
acid 1-[5- [[(2r,5 s)-5-hydroxy-2-adamantyl ]

15 GRS BBt B A0 Bt TP e 1

cmboxyﬁaac hydr oxy- 2- adamant yl | car banoyl ] - 6- propyl sul f anyl - p
I n-2-yl]pyrrolidine-3- carboxylic acid
1-[1-[5- (chﬂcﬂ&R)f}cﬁr-bbﬁoym(GZproﬁylsulfanyl -pyridin-2-yl]-4-piperidyl]cyclopropane-1-
boxy] hydr oxy- 2- adanmant yl ] car banoyl ] - 6- propyl sul f anyl - p
cmfoxyy%%%ﬂ.q 2- yl]pyrrolidin-3-yl] acetic acid 3-]

4-[5- (cy& l&e’iy[cﬁﬁb%ﬁro?l) 6-propylsulfanyl-pyr1d1n- —yl]morphohne -2-carboxylic ac1d
? xy- 2-adamant yl Lcar banmoyl ] - propill sul f an 3/
2-[(3R)- 13- dc;mlc@eyqu:arbam@ylbéfqyggp ?W%@ﬁﬂ-@/tgﬁhﬁl—a yigyrrolidin- yl]acet1c
1-[5-[((2r, 5s)-5-hydroxy- 2- adanantyl)carbanoyl] 6- prop

yl sul fanyl - pyridi n-2-yl]-3-piperidyl]-

2-[(3R)- ?{S?éﬁl/dheﬁilgﬁﬁﬂﬁbﬂ -BaydloBexyldulfanyl-pyridin-2-yl]-3-piperidyljacetic acid
6-cycl o enty sul f anyl -

yd
2-(35)- B foyIcpeRNEyO b ey BOR S PY R WIS Y PrAGdR e acid
2- [(3S)-g- § ?cyfg)[kx{e)@lfaglﬁ%mn?%/ su Floﬁe lgulﬁn(y 1’51cshn: -ylr]@}arﬁ%li(dﬁ- :yé]acetlc
acid arrantyl ] car banoyl ] pyri di n-2-yl] - 3- p| perl dyI ] acetic

2-[(3R)-§-)[54§cm}e§y(%; % ‘g‘ﬁﬂgﬁﬁ"‘tyff ent L?HH%WEI]I%W ]gyfrghdm- -yl]acetic
acid yl ] pyrrolidin-3-yl]acetic aC| d

(3R)-1-[ 6-cycl opentyl sul fanyl - (1(2r 5s)-5-hydro
2-[(3R)- a{[&{(aydigﬁe)(yhmﬁ»amyl)}Qawcilqpenty@ulfany -pyridin- -yl] 3-p1per1dyl]acetlc acid

1-[1-[5- %/:ﬁé?)%cix_y (@Jrldggylgq%f@g% %y@?@%lgﬂ%ygﬁr czlﬁ 2-yl% -3-piperidyl]cyclopropane-1-

cmboxyﬁéwgdhydroxy 2- adanantyl)carbannyl]pyrld|n 2-
pyrrolidi ne-2-carboxylic acid

(1
2-[(38)- {65é?/@dmpmlyarbampﬁlaﬁprspylswfw} py15d1§)2 $1] 3—p1pendy1]acetxc acid

265 U SR SR Ao

acid 1-[6-cyclopentylsul fanyl-5- [((2r,5

2- [(3R)-d?—[§5(2 a,qig@g%(t% o adarrﬁcé érlcgpgflasuﬁgny pyllﬁ%l— ]pyrroﬁ/(ilgle ﬁfoxyacetlc

acid  2° [(3R)-1-]6- cycl ohexyl sul fanyl -5-[((2r, 5s) - 5- hydr oxy-
2- adamant yl ) car banoyl ] pyri di n- 2-

2- [(3S)-)H[5ﬂy¥ad®1h1amtylmaﬂ>ayio}fh€ﬁepnopylaulﬁmyl-pyrldm- -yl]pyrrolidin-3-yl]acetic acid

(3R)-1- [E; o 6@%&%@%3?@&%}*}/ y%—;lygl %-Z-Sﬁ})ynopé/lgé gxc\érb%x9hc acid

LS bhafy@ri: Ydpy subfah: idin-2-yl]pyrrolidin-3 -yl]acetic acid
Z[BR}% gﬁz{%Gaﬂghlghgﬁé?su fan F-S}F ér SS?ngh dr oxy- ﬁ
(2S)-1- [de(@mdayllablw&aﬂanwl)}@ympmsn anyl-pyridin-2-yl]pyrrolidine-2- carboxy ic acid

(1S,SR)B-q-][gj-&-ac?arrllacrllltyrfcarg’an(igyrlp8ﬂéﬂyﬁsu%hgl—pyndma-yl] 3-azabicyclo[3.1.0]hexane-

6-carboxylic acid

acid

(35)-1-[5 —(2-adamantylcarbamoyl)-6-propylsulfanyl-pyridin—2-yl]pyrrolidine-3-carboxylic acid
4-[5-(2-adamantylcarbamoyl)-6-propylsulfanyl—pyridin—2-yl]morpholine-2-carboxylic acid
2-[(3 S)-1-[5-(2-adamantylcarbamoyl)-6-cyclopentylsulfanyl-pyridin-2-yl]pyrrolidin-3-

yl]oxyacetic acid



WD 2008/ 053194 PCT/ GB2007/ 004131 34 2-[(3
S)-1-[6-cycl ohexyl sul fanyl -5- [ [(2r, 5
W@ 200840810 oxy- 2- adamant yl ] car banmoyl ] pyri di n- 2PgT/B3007/004131
pi peridyl] acetic acid 2-[ 33
S)-1-[5-[[(2r, 5s)-5- hydroxy 2- adarrantyl ] car barmyl ]-6-(

2- [(3R)-ii[ge(% ﬂé@#@yk@% B %%ycrltl)p%%l?yésrzulfa ylsgyrgiO n- py¥rI idin-3-

y1]oxyacem5q&1qu 2-adamantyl) carbanoyl] -6-(3
hyl but yl sul fanyl ) pyri di n- 2-
2-[(3S)- §/‘I[?ﬁ%ﬂ@nﬂmh@tbgméh]ﬁ'lﬁo‘}wlthxjalslﬂlﬂméf&pﬁ;lﬁn- -yllpyrrolidin-3-
5-[((2r, 5s) - 5- hydroxy-2- adanant yl ) car bamoyl ] - 6- (
yl]oxyaa?hc%% yl but yl sul f anyl ) pyri di n- 2-

2-[(3R)- yL[]s (3 -ada@abht9cattamdyD- @&Mﬂ@b@&&gﬂ@%&h@y@ﬁyﬁol%ﬁ 63
[.6-benzyl sul fanyl -5-[[(2

Yl]oxya‘“se}m@?«lﬁydroxy 2- adamant yl ] car bam)yl ] pyridin-2-yl]-3-

R S Peed A i o
(3R)-1-[b- ([Zyaﬂaln’hamty&aydalno@}) -Gaethelsuldylyl-psiéint 2y Bpyeoldtidd-3-carboxylic acid
(38)-1- [?ﬁ%ﬁﬁg@%‘}tﬁf@aﬁ%’?@f)ﬁw -Shlaalfat-py i dnrheipsyrolidgent-spbeyrlis acid
(18,5R)A BBLP[SdCZEhd%niéhﬂggc%r% h :é(i) )g(‘b#y%uﬁgl? miﬁnﬂﬂ L g%biaﬁ%a)? ﬁydé)ﬁ 1. Og)hexane-
6-carboxykig-apidr i di n- 2-yl | - 3- pi peridyl]-2- methyl - propanoic

>1OR)- ?C[EO&%@%WH%IC@%’&P@%BT ope eyt e shpriraliding-yliacptic acid
(3R)-1- [BI(Q%Hhﬁhﬂ?}darﬂéﬁfo?Hfﬁlhl)eﬂwléu%ﬂylzpy)‘ﬂd}ﬂ-@“yl]pyrr?hdme 3-carboxylic acid

azabi cycl o[ 3 hexane- 6- carboxyl i c acid

(18,5R)-8- [5RP-slapeniyjearsimoyr Guictlaisul fagytmaitim-2dilh33- y| pyrrol i

2-yl]-3- bi I
szabiey A3 herb E AR, o2 i b o (e O °
2-[(3S)-B)5 I«E@Ssmsomdr@ty Iadatharﬁylo&rlﬁaiﬁdyd] e-popiliian @l pydidnes- |
yl).pyridin-2-yl]-3- piperidyl]acetic acid 2-[(3

Yl]PYHOBS?mf’ {’ﬁaﬁ?Flﬁﬁ%ﬂsul fanyl 5- (3 pyridin-2-ylpyrroli d| ne- |

IS TG PREIMANRY Al flohimob RERVLBSTR BB )
yl]ammcﬂyrleﬂml]aydohd:@an@—lmarlﬂmylig/h«}ldc etic acid 2- [(3 9)- 1
- raR By edimesy oot smetaliy BoetdieSaci d 2-

yl]amm&]ey?cle?ﬁexane ﬂ@aﬂfoﬂ H &liid | uor opi per i dl ne-

-car bonyl ) - 6- pr pylsulfanyl pyr|d|n2yl] -3
4-[[5-[((Bn- pors- ]@bgdr?xjaa@ﬂ&malaﬂ)@ﬁrlzat{mﬂ] 6—propylsu1fanyl—pyr1d1n 2-

smamingbidol SRR RN o [ (il voramethyl) prper i
2-[(33)-W3-PQ0)84)05 B} B xPOTldR A T1c AB4h ST ]-63 opylsulfanyl-pyridin-2-yl]-3-
piperidyl]acetic acid
1-[5-[[(2r,55)-5-hydroxy-2-adamantyl]carbamoy1]-6-propylsulfanyl-pyridin-2-yl]piperidine-4-
carboxylic acid
2-[(3R)-1-[5-[[(2r,5s)-5-hydroxy-2-adamantyl]carbamoyl]-6-propylsulfanyl-pyridin-2-y1]-3-
piperidyl]acetic acid
2-[1-[5-[[(2r,5s)-5-hydroxy-2-adamantyl]carbamoyl]-6-propylsulfanyl-pyridin-2-y1]-4-
piperidyl]jacetic acid



2-[(3
S)-1-[6-propyl sul fanyl -5-[4-(trifluoronethyl)piperidin
we@2ms0531bonyl | pyri di n-2-yl]-3- piperidyl]aceti BCHGB007/004131
2-[(3 S)-1-[5-(4-carbanoyl psperi di ne- |
- carbonyl ) - 6- propyl sul fanyl - pyri di n-2-yl ] - 3-
ridyl] acetic acid 2-

(lR,SS)%IygiL[{%,Se b drexxyA-a W@ha@m&ﬁ@myksyﬂffelygwwgiﬂps?uﬂ] 3-
, dyl t d 2-[(3

iy 3 ORI Ga i prber ] acetrc acid 2103

1-[5-[[(zrmsb-suiyﬁmu ademhatityljcarbainjoyB-6-piape tsutiythyll- mdtn—@-yﬂeﬁl -thethyl-

.. .2-1(3 écycl ohexyl - et hyl - car banoyl ) - 6- propyl sul f
piperidigggica P‘V]dﬁ #12-yl ] - 3- pi per| dyI ] acetic aci d 2-1(3

1-[5-[[(?%5%?!113’9“ i 'n- 2 Pi-ﬁtylgcrapl peri dy ce??ig}{ a{%' r1@npﬁ ?Hgiﬁgﬂldlm -
carboxy8} adid[ 5- [ (4- hydr oxycycl ohexyl ) car banoyl ] - 6- pr opyI sul fa

R Qs Sl 2arph85 ababo S e ShEn b Steny
NSRRI ) et e a0 2 (5

3-[1-[5-H)f2r5s)-5-Hy(¢ ey egarsantedaghamely i]oéryropxlsatfamdmyylﬂ)n:&wﬂa}m

plperld}ﬁg}(%?aggr c()ag}/d sul fanyl -pyridin-2-yl]- 3-piperidyl]acetic

2-[1-[5- §X2r15sﬂ 8- med@pzaaaamaﬂgm@mahno@i](@pmpymmnﬁ pyhidit-2-glfi Hpiperidyl]-
|

-car bonyl ridin-2-yl - piperidyl] acetic
2- methyé-(pirqpagmc[a@gh) y ?pr yi] PiP yi]

2-[39) 4 %{aﬁ‘ygf_ﬁg%‘cg” 5%1-61"é‘[’é‘@lé‘,gl)é%-lhg@‘_ﬁiéﬁzg%’daﬁ{éh{y?)%xﬂb'aﬁwf]fi’}irﬂ,ﬁr?-z-

yllpyrroBidint3 {yBlaéeticcdcizhexyl car banmoyl ) - 6- phenet hyl sul f anyl - pyri

i n-2-yl]-3:pj id ' id 5 2- -
2-169) B ety R RS Sty 9 08 LA R ke syidie 211
p1per1d}11 a@g% E)Ot‘i)(yrl din-2-yl]-3- piperidyl] acetic acid 2-[(3
5- (cycl ohexyl car banoyl ) - 6- ( 2- pyrazi n- 2-yl et hyl su

2- [(3R)+1FWC)QR¢HW¢HUH3W155 [((355spp e diody+2-adensniyd)cadiaghoyl]pyridin-2-
- S-l- 5- cl ohexyl car banoyl ridin-2-yl]-3-pipe

Yllpyﬂq%’udhé? @8’%? ce |y(;| 10 2 [(3 ey yil-s-pip

(3R)-1- @cykidp'é G fyl mskx@n@m 8- é&mﬁﬁﬁlbdaﬂfaﬂwyﬂpyhdlﬁm

63% |n2 -pi peridyl Jacetic acid
Yl]PYI’rO,ildEI( Fa@0¥ﬂ10( | ohexyl car banmoyl ) - 6- ( 3- met hyl but oxy) p

e LRI ol

yl]pyndlﬂir%}bérbBXﬂicQ&id dylJacetic acid 2-]

RSy RS AT e R RSt )
azabicygl) 311b?1 851?/ 6 QRBXY IR RRMOY ) - 6-met hoxy- pyri d' n- 2 yl'l-
B heFas

acetic acid WO 2008/ 053194
1-[6—0y@€ﬁ'dr@§@fhi’1lyﬁﬂ4q(3ﬂ,5s)§§6hydroxy -2-adamantyl)carbamoyl]pyridin-2-yl]piperidine-

4-carboxylic acid
2-[(3R)-1-[6-cyclohexylsulfanyl-5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-
yl]pyrrolidin-3-yl]acetic acid
(2S)-1-[6-cyclohexylsulfanyl-5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-
yl]pyrrolidine-2-carboxylic acid
(3R)-1-[6-cyclohexylsulfanyl-5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-
yl]pyrrolidine-3-carboxylic acid



2-[(3S)-1-[5-(cycl ohexyl car banmoyl ) - 6- pr opoxy- pyri di n-2
-yl]-3-piperidyl] acetic acid

WQ@2(4088)194- [ 5- (cycl ohexyl car banoyl ) - 6- ( 1- pi per PCyGBROOTI004131
di n-2-yl]-3-piperidyl]acetide acid 2-[(3
S)-1-[6-]2- (4 chl or ophenyl ) et hyl am no] - 5- (cycl ohexyl ca

29 LBl oS ks BTy R sbariiiy e B fipr2-v11>-

plperldyll}abd:tdi dtidl- yI ] pyr| di n-2-yl]-3- piperidyl]acetic acid 5
2- (cycl ohexyl car banoyl ) - 6- (3, 4-di hydro- 1H-i

2-[(35) édgd[(ﬁbﬁﬁré l;zycarm}}m?traddmnntzl]yarparaoyl op@rmethy butybsifanyl)pyridin-2-

yil- 3131@%6[ #’I]?%E{t%gé)%dl ohexyl car banmoyl ) - 6- (3, 4-di hydro-1
(3R)-1- ns-[((sz@,qu) Sl drox2-2yd dapiahiylicirbdmpy 1] -63(3-methpRfutydtl fanPgSridin-2-

2-T(3
YI]PYITO%)imf -J-ear %’Sb’éllcé‘ﬁ’éixyl car banmoyl ) - 6- (4- phenyl pi perazin-1-y

1059 3P bG8 U ARy i

yl]-3-azpiaicmld>[|3=110]jaé)}qnwﬁ «:hrbm@hyla]:rdS - piperidyl]acetic acid

- 3
2[(38) ij[&FP PeUt LAt Y par dwidrey-yrpslansanteliearbased Iy s isadrsi]-3-
piperidyl Qéﬂdé‘élicp 2-yl]-3-piperidyl] acetic acid 15 2-[(3
1-[5-(cycl ohexyl car banoyl ) - 6- (4- et hyl sul f onyl pi pera
2-[(3S)- it[ﬁ [ﬂ(zyﬁ5))r§thChi0XV-2-ayim}1aﬂyl]pﬂrbanosd]/-ﬁ]phanﬁhylsulﬂmyﬂpﬁicﬂm&-yl] 3-
4- (benzenesul f onyl erazin-1-yl]-5-(cycl ohe
piperidy, afété aﬁé‘*‘myl() pyfl di ﬁuz yl }/ )PI SI pef: dyl ] Z\C]etl c(a%:ll d

2-[(38)-2- [5([[‘(21’;5 -5-hydroxy-2- adamantyl]carbamoyl] 6-propoxy-pyridin-2-yl]-3-

]) cycl ohexyl car bamoyl ) - 6-(4- pheny[l'met hoxycar bon
piperidy], aféthHeafC in-1-yl)pyridin-2-yl]-3- 20 piperidyl]acetic

2-(15-B0 gk dpay syt ATy PR e

methyl-pop@roit heid- pi peri dyl Jacetic acid 2-
5- (cycl ghexyl car banp henet hyl am no
(IR,58 %13 gﬁFqc é X n@éﬂn@yyfp +{3- gafé{d;%}g@pmrrghdlp?-j glarbonyl)pgrr%n 2-yl)-3-
bicved 31t e el eI AV oyl ) - 6- (et hyl - phenet hyl - am n
arabiey )[ r?ﬁlen 2- ?J &wi?%grl dyl] acetic acid 25 2- [(3
(18, 5R)-§)-[6 chlo}{eSylsulfanyl -5- (3—pyr1d1n 3-ylpyrrolidine-1-carbonyl)pyridin-2-yl]-3-

azabmyc;ﬁlé[;y]]f:bl%g r%é; F %I ) - 6t I((r:ne‘t 2%:/: OIpr opy! - ani no) pyri di n-
2-((39)- i-[Bgoﬁyis’Ldihﬁyl(Wﬁbmﬁm flﬁ&ﬂ?@ﬁﬁ}ﬁé NE cﬁrﬁ&ﬁgf)ﬁ%ﬁcﬁhﬁ o1yl -

yl] pi peridyl’] acetic acid
piperid ]ECf(t@)ﬁ@lehexyl car banoyl ) - 6- mor phol i n- 4-yl - pyri di n- 2 yl

2GSRBS R b o 2 et s Shinspyevidie 20 n

piperidyl]degticlacid3- pi perl dyI ]acetic acid 30
(cycl ohexyl - net hyl - carbarmﬁa% 6- (met hyl -

2-[(3S)- w%x}ma%hﬁ%r)l r#FRoay h=pippy Lsplfa ﬂ'}ﬁ@?ldmy:f ¥ nrpf:@dsdbap@nmold
2-[(3S)-PR6H R AtHn IS SFARAXA PO I BdidiRE 1 -carbonypyridin-2-y1]-3-

piperidyl]acetic acid

2-[(3S)-1-[5-(4,4-difluoropiperidine-1-carbonyl)-6-propylsulfanyl-pyridin-2-y1]-3-
piperidyl]acetic acid
2-[(3S)-1-[6-propylsulfanyl-5-[3~(trifluoromethyl)piperidine-1-carbonyl Jpyridin-2-y1]-3-
piperidyl]acetic acid
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2-[(3S)-1-[5-(cycl ohexyl car banoyl ) - 6- et hyl - pyri di n- 2-
yl]-3-piperidyl]acetic acid

WQ@2(4088)194- [ 5- ( 1- adanant yl car banoyl ) - 6- met hyl - py¥/Ga26v7/804131
-yl ]-3-piperidyl]acetic acidsl 2-[(3
S)-1-[5-(2-adamant yl car banoyl ) - 6- et hyl - pyridi n-2-yl ] -

d t-] id . ..
R £ LU LI S ———L
piperidyl]aketic gvi@er i dyl Jacetic acid
(2- adamant yl car banoyl ) butyl -pyridin-2-yl]-3-az

2-[(35)- éd%df}nqa@ap@ymlqrrd@@ah@m@onﬁlmop@pyleul@wbpyndln- 2-yl]-3-

[ 6- butyl - 5-(cycl ohexyl carbanoyl ) pyri di n-2-yl
plpeudﬁ]a%ét?’csacé%l dyl Jacetic acid s 2- [(3

2-[(3S) @[sxefaemsxycbm@pmpﬁa:raﬂﬁmn)}é @r?y&hﬁ‘@xﬁﬂ%hdﬁyliyql-ﬁ 2-

}gﬂ] pi.peri dyl J]acetic acid
piperid Cﬂm{@l 2- adarrantyl car banoyl ) - 6- cycl opr opyl - pyri di n-2

2-[(3 S)-1Y[|51(c%c E‘%¥ (%ﬁ{b‘?ghfttl?lgé g%ar%o;&f-ﬁ PR, lsulfﬁnyl -pytidin- yIy]l] -3-

p1per1d}dhpttmuwd] pyridin-2-yl]-3- piperidyl] acetl c acid 2-

2(68) [1ﬁ?%w%fb%%hymmoy&pwgmgwfaeymwm ol ey
2-[(3S) CﬂL[B (3%’cl&>hex§l Pﬂiﬁe@fztﬂé&%}tﬁﬁ%&l)% gﬁoﬁ%sm)f&g% lgpl[ggé]

cyc exyl’- met hyl - car fanyl
Plperldyl geticiord 2- y| | - 3- pi peri dyl Jacetic acid [(3S) - f 5-

eSS PR f AFEY |

piperidydicéticldeid
{5-[((2 ydr oxyadamant an- |?(I net hyl )

2-(35)E PRI by bAoA oy moldinie {-carbonylpyhdin-2-

yiI- 31”%4 %%;1.9%’[0% {}Bga‘\r/r:a]n? ot ?ylag:agbarmyl ) - 6- (propy! t hi 0) pyr

2-[(39)-1 €[6+{((21= §9)} pimethyl i fond-rhdmepity [feadtintbyl]-6-propylsul fanyl-pyridin-2-y1]-
3-viperi ‘E)S (propyl thio)-5-(tetrahydro-2H pyran-4-yl car
-piperi PSB idin-2-yl]piperidin-3-yl} acetic acid 20

233&(@ 1 Isulfanyl-5-(3- -3 - y1I-3-
[(3S) [ cyg oper#rt%ts%yan ] et(r r1 1n éf @y&?rhghne 41§:/ %)(én rl r1d111 % yg -3

PlperldYQ egdppydcichi o) pyri di n- 2- yI }p| peridin-3- yl]acetic acid

2{GR)E;51Cy dohgiesrhamypef-phssthvispseovsidin-3 il pinscdebieiic acid2-

[(39)-1 PSCYC)ch)hexylcarbamoyl) 6-phenet dylsulfanyl- yridin-2- yl] -3- plgemdyl]acetw acid
] car banmoy i ti

6p2/ 1yr roli1din
2-[(39)- é [gdpy@lo}@x]_y](c@bamoyl) 2-pyridin-3 ylet ylsulfanyl)pyridin-2 —yl] -3-

ycl ohexyl sul fanyl -5-[[(2r, 5s)-5-(di fluoroneth
p1per1dy‘§é %lcfgﬁdé adamantyl] carbanoyl]pyridin-2-yl] -3

2-[(3S)- lQﬁ-me)rdlmi}ekillcmmyl)@Qde}&ailﬁQ -ylethylsulfan yl) yr1d1n-2-yl] 3-
dcycl opentyl sul fanyl -5-[[ (2r, 5s) (di fl uoronet
p1per1dyﬁ2§g(e5})c

2-(35)-PASTBM L REARBIHbYAiA I Sppd Yooty 3-v1] acet

2-[(3S)-E)[S-I;}[cgo}myylcmﬂnemby])éuﬂZﬁ(dﬂ&’thorSp}[e&lyBethEﬁ)]pﬁ'ididiz‘-jrlm-Gijpatdyl]acetic
. oXxy) - 2-
acid adamant yl ] car banmoyl | pyri di n-2-yl ] - 3-pi peridyl]acetic

2-[(3 S)-@g§QC%Q}%Q%AI%%%-69@%&%?%9?&9%}1%-2-f"y%-z"r-piﬂeﬁﬁyl?ﬁiceﬁa acid
2LOS {{Arycbbexglonbmbplycofteieoxipyoxaitariine | enpipariogldces: acid
2-[(39)-1 ng ?g})éllo %lx{d% m8§f15 ( -pyzrfdin-3-ylethoxy)pyridin—Z-yl]-3-piperidyl]acetic
acid

2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-methoxy-pyridin-2-yl]-3-piperidyl]acetic acid
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25

30

yl]-3-piperidyl] acetic acid 2-[(3
S)-1-[5-[[(2r,5s)-5-(difluoronethoxy)-2-adamantyl]carb
wW@rw$33184 pr opyl sul f anyl - pyri di n-2- yl ] pyrrol i BEGB2007004131
acetic acid 5 36
2-[(3S)-1-[5-[[(2r,5s)-5-(difl uoronethoxy)-2-adamant yl

2-[(3 S)-% C[g-g?yacg@?/elf(glg&b%@%gﬁ)%pl%\é(r)xyqi)}r)n )él ;rl] %Zpiperidyl]acetic acid
2-[(39)- QQBXC}J?CBI@X?MQ%Q&QS)D% -Blubibaidyprililnt 251158 hiperi §fl fbHOLGM
2-[(3S)- édéﬂ%nﬁilyhyogwlﬁaﬂagthqlpmn%Sdczclthwﬂbﬂrmqyﬂmr@mebylﬂ»dxy

th (1 R5
piperid ageji%cdg cycl opentyl sul fanyl -5-[[(2r, 5s)-5-(di fl uoronet
2-[(3S)- hQi{éy&ol&dﬁE&%ﬁo}rl)(@Bb@lnﬂwr])ﬁhéhbfgpﬁrﬁrdﬂl 1= Ja]pyridin-Z—yl]%-

-azapi cycl o [ 3. 1. 0] hexane-6-car boxylic aci
piperidy}lapRtsReicy [ 5. [[ (2r 5

09 A O B

piperidyllagSic[dc{®@r , 5s) - 5- (di f | uor omet hoxy) - 2- adamant yl ] car bano

l.]1-6- | f i.di n-2-
2-[(39)- %[% (ricgier DY @%gﬁ-réﬁ@i%ﬁ%ﬁ‘%Ia-isoquinoﬁn- 2-yT)pyridin-2-y1]-3-
p1per1dy{]§éetx% Aol (5- (cycl ohexyl car banoyl ) - 3-fl uoro-6- (propylth
yridin-2-yl)piperidin-3-yl)acetic acid and

2-[B3S)- HR? (Mdle@lcé@?mbm})éxw penplpimeyizin-3-yipycdin-By{|H-pipyidii]acetic
i 0)pyridin-2-yl)piperidin-3-yl)acetic acid and
pharmaceutical l y-acceptabl e salts thereof. 10 Anot her

2-[(39)- Mw@ﬁclcﬂfexyhﬁbﬁﬁl%ﬁfﬂ-[¢-@%b%z@§l?ﬁb&§ﬁnﬁ AR eRES2 13-

reparing a conpound of fornula

acid

- piperidy H%FrtWe?@ tically acceptable salt thereof whi ch process

2165 L3O R Bl O B0 B DS G PR S gy ot

acid (1)] conprises any one of processes a)_to e): a)

2105 SR SRS b i o e TS

p1per1dy(]§éet1cté):1cf eaction of a compound of Fornmula (4) with a
onpound of Fornula (5): WO 2008/ 053194

2-[(38)- Pc[ﬁ”v[@smm@@mdm)plmz@mm] -D(¢ycloheRylehrkamay Ipy@ dR32-yRL3-
plperldyi]agethz acid

2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-(4-phenylmethoxycarbonylpiperazin-1-yl)pyridin-2-yl]-3-
piperidylJacetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-propylamino-pyridin-2-yl]-3-piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-(phenethylamino)pyridin-2-yl]-3-piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-(methyl-phenethyl-amino)pyridin-2-yl]-3-piperidyl]Jacetic
acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-(methyl-propyl-amino)pyridin-2-y1]-3-piperidyl]acetic
acid

2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-pyrrolidin-1-yl-pyridin-2-y1]-3-piperidyljacetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-morpholin-4-yl-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylamino-pyridin-2-yl]-3-piperidyl]acetic acid
2-[(38)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-(methyl-propyl-amino)pyridin-2-y1]-3-
piperidyl]acetic acid
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wherein X is a |eaving group; or c) reaction of a
conpound of Formula (6) wth a conpound of Fornula

W@ 7008/0589{ R4A)p ON, R2 Xf Rs R~ Z NQI H ¥6)GBZ007/004131
wherein X is a |leaving -gBoup; or 10 d) reaction of a
conmpound of Formula (8) wth a conmpound of Formnula

: 4)p, 0N R2 X1 ~ | 9 .
2-[<3S>-&ﬁé-r(@f@%&ﬁcgrbam%%gﬁwa@pm&lm-?ylﬁé-@yerﬁdgileéqt%&c@f a
2-[(3S)-ifl[!iq)z?%ﬂ%g%%l%%ﬂb%bﬁ)(%Qﬁth%—fiﬁll\lcﬁrgz%qﬁ’-%%ﬁerﬁfﬁlg\%ﬁf@&cﬁi
2-[(35)-241642 edanatylpabraBRDG7mety It Byiridin@-¥11-0)piparidyl|avdtieragich

e i - _and th - i f
2168 J03 S fu B P A S s B A o
3-[5-(2-4damanty]carbaind 1P 6- NP HEH-D 11t 18zabRsy B[ 21 0fhexand-6-Xarboxylic

. renovi ng any protecting groups; iii) resolving
acid  epanti oners; iv) form ng a pharnmaceutically-acceptable

Rl S AL ) 05 AR P

2-[(3S)- 4 b by oheryiparbamio o) -GFectaph @y 1-pyridin-2-y1]-3-piperidyl Jacetic acid
2-[(35)-1-[5-(2-adamantylcarbamoyl)-6-cyclopropyl-pyridin-2-yl]-3-piperidyl]acetic acid
2-[(35)-1-[6-cyclopropyl-5-[[(2r,55)-5-hydroxy-2-adamantyl]carbamoyl]pyridin-2-y1]-3-
piperidyl]acetic acid
2-[(3R)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylsulfanyl-pyridin-2-yl]-3-piperidyl]acetic
acid
2-[(35)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylsulfanyl-pyridin-2-yl]-3-piperidyl]acetic
acid
[(38)-1-{5-[((2r,5s)-5-methoxyadamantan-2-yl)(methyl)carbamoyl]-6-(propylthio)pyridin-2-
yl}piperidin-3-yl]acetic acid
[(35)-1-{5-[((21,55)-5-hydroxyadamantan-2-y!)(methyl)carbamoyl]-6~(propylthio)pyridin-2-
yl}piperidin-3-yl]acetic acid
{(35)-1-[5-(adamantan-1-ylcarbamoy1)-6-(propylthio)pyridin-2-yl]piperidin-3-yl}acetic acid
{(35)-1-[6~(propylthio)-5-(tetrahydro-2 H-pyran-4-ylcarbamoyl)pyridin-2-yl]piperidin-3-yl} acetic
acid

[(3S)-1-{5- [methyl(tetrahydro-2H-pyran-4;y1)carbamoy1]-6-(propylthio)pyridin—Z-yl} piperidin-3-
yl]acetic acid

2-[(38)-1-[6~¢cyclohexylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]pyrrolidin-3-yl]acetic acid
2-[(38)-1-[6-cyclohexylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-y1]-3-piperidyl]acetic acid
2-[(35)-1-[6-cyclopentylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-ylJpyrrolidin-3-yl]acetic acid
2-[(3S)-1-[6-cyclopentylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-y1]-3-piperidyl]acetic acid
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15

10 (1), well known to those skilled in the art,

i ncl ude functional group interconversions such as
why@sosiigd s, hydrogenati on, hydrogenol ysis, oxPCUEHGBIV7/004131

or reduction, and/or furthes functionalisation by

standard reactions such as am de or netal-catalysed

2-109- KBl sdtefsnabn bR SR Bos0EEE gy P gy pvridine2-

ylJ- 3_p1p@flgy1§a§ce{19[a&gvvs Process a) is typically carried out in
tabl e sol vent such as dichl oronethane or N, N 15

2-[(35)- brﬁr{a[(h)dSbér(deflnoaeneftmxyévéaad@mnwllchrb@momér6-pn@§y18hlfamywyrldin-2-
i ]fé }? the acyl halide using a suitable reagent
ylipyrro Cﬂc}g %;acc?;%%?%}fi chloride for exanpie or with the
2-[(3S)- P-?Sil[[(2103},)-Gf(dﬁllﬁ)bbrh@cbbﬁ/)Cpaﬂh&ﬁdﬁ@ll}@@ﬂﬂmo&qF6-p@@ﬁiay—pﬁ1ﬁd1ﬁm-yl] -3-
agents) to forman active ester such as HOBT
piperidyBayeticrgid exanpl e, optionally in the presence of a
t I r
(R)-1- [ﬁl%k&lgp éﬁgl@@i?ﬁlﬁ'_‘!‘{t}mﬁsg 4+ grhg%gﬂl ngQﬁ ?’ypi cally the
adamantyﬁmbmmyl]@/rﬂa{ E4yda]¢yﬂbﬂt1d1ﬁé 3ajatboayhc acidel evat ed

(1R,58) éﬁfq%é@%gﬁ@lsﬁﬁgﬁgd[&g%s é‘é)‘ Og@wcess)_ ) is typically
adamant§ B 5O AR Q1 Tofard Glelo 81 AR EpdlBl ooty B 500

as sodi'um hydri or “I'ithiumor potassium
2-[(3R)-hg &4 [(Bt, Bt;b+Sd(CBﬂlhqzbmzhthXS)ﬂ-adainmt}slﬂnaﬂamca’lhﬁ-IW}Pa’ﬂsuifgnyl-

al. k i odide). Typically the reaction
PYﬂdm'f'gﬁB&?éffﬁagﬁacs %cl]l‘ﬂ)l ent o)r te%‘Ber at u?/e Suit abl e
1-[5-[[(2%3)@(@%@{011&&1%&?519 e@lﬁﬁuﬁ@uea&baﬁbﬁ]%tybrgsﬂsulmhgnpyndm-z-

osylate or triflate hers are known
yl]PleOh@mﬁﬁecaabQthQBCIFir ocess ¢) may be carried out in a

(S)—2-(1-g§1(g)ﬁe lhexﬁﬁﬁ%%ﬁoylé)%gﬁ% 8 @fp?(?)p%@fgﬁ)wr?dl? %u)%lwéﬁé;r a&é{l t3 ﬁ}]acetlc acid

and (Rpﬁ é&(%ﬁﬁﬂieﬁylbﬂbﬁnﬁﬂl}h ﬂiﬁ)r@@t@ﬁchyﬂmi@@frmat}e)pﬁpendln- -yDacetic
ium % roxi de for exanple, Typically the reaction
acid andl @agﬁ?creiu epllycaccentalle sfiscthereeterper at ure, usi ng

t: |

A G O AR b Q8o 5 pro s B HMein@is coppound of
formula  Baaxtai pimsmmuutzélycaaceptﬁﬂe salt theteofiwhichmprodessrpyareatin Zds -X-Y-COOH

Sui t.ahl e exa of |eavin opps ,3 X ). ar .
and otheg jypiiatle Siup 2 s OﬂPF&Vgﬂea“'g%C%‘f%gﬁfi%g@%dP)fWﬁ‘ﬁ? glpboomprises any
one Ofpgclgge%p{oee known to the art. Process d) nmay be carried

in a suitable solvent such as acetonitrile,

a) reactlbmtot]a oompeuridenf Fowpulen(2) WHE afcompemzthpl léorntllha(i%al ly with

the addition of a suitable base such as potassi um

carbonate or sodi um hexanet hyl di silyl azide for

exanpl e. Typi cal | QQI he reagtion is carried out at

ambi ent or WD 200 /853194 CT/ GB2007/ 004131 41

el evated tenperatur e - 180 C,(/a?;ml eved usi ng

conventional heatin i crowave HN adi ation).

Sui t abl e exanpl es {Nng groups (|X ) are fluoro,

and chl oro. Ot hef§ aré‘ knoﬁﬁ to the R¥t. Process e)

may be carried out in a suiltable solvent such as

acetonitrile, butyronitril® DW or 5 THE for

exanple, typically with the addition of a suitable

base such as potassi um@arbonate or (3odi um

hexanet hyl di silyl azi de for exanple. Typically the

reaction is carried out at anbient or elevated
b) reactibf G & CainpbEn PG FRRN1a3D) W88 alotrolih®YEForMRIlNG):

conventional heating or mcrowave irradiation).

Sui t abl e exanpl es of |eaving groups (X'') are fluoro,

and chloro. Ohers are knowmn to the art.




10 It wll be appreciated that the internedi ates
requi red to synthesise conpounds of fornmula (1) may
wheoososmres ci al | y avail abl e, may be known to theCHGB2@I7/004131

may be prepared by known psB®scedures and/or by the
procedures descri bed above a)-e). It will be
appreci ated that the sequenge in which these
processes are carri,out, Wi Il be determined by the
type of conpound of fQ 1) _breng synthesised.
For exanple, reactio 7 ound ofX Fornul a (12)
Wi th appropriate nucl lic "5 reagehts ( Nu)
resulting in dispha Y fy | eavi ng dRdups (X1 and
X2) to generate conpounds oq types (13) or (14) which
woul d be potentially usefulggnternediates in the
synt hesi s of conpounds of rmula (1) (R4A)p (R4)p
(RAp WWW 1| | X§4N X2 Nu N XZs5X1 N Nu 20 (12)
(13) (14) wherein X1" and X2 are |éeaving groups

wherein (& igpilealihg/ gfolipiooro or chl oro) and Wis an am de or

.alternatively_. a gro that may be verted.into an
o) eactiGhpE O pypoing DL EBuBIR AL b oo IR DNl o an
5 ester which may be hydrolysed to an acid that may be
subsequently transforned into an amde); It will be
appreciated to thogr4 in the art that the
nature of X1 and X2, fhe na Ure/QFQVV 25 the nature
titNénts an@ reaction
andl tenperature and any
addi ti onal cataly2§ ngf e pal | &di um & copper
| igands) nmay affe th order in which the groups are
X1 and X2 are displaced andHn turn the order in which
the reactions are required to be carried out in order
to deliver the requi(6ed compounds(?)It will be
appreci ated that exanples of pyridines with
appropriate substitution in the 4 and 6-positions are

wherein B1Q¥8 1dQidaBodp;lorand 30 that they may al so be used as
starting points for the synthesis of conpounds of type

10 d) reactipn pf a pempogs) g3proylag®rviBaeomponad siForamla Qi | | be
appreci ated t hat m@ﬁ? Qis § the required conpounds
may be accessed fr )oi nt er fedi at es of type (15)
according to the pro scriRed agpve. (R4)p \ W
X2 N (15 51t wll praﬁataﬂthm certain of
the various substitu conpoupds of the
present inventionz-andN™n rrrernediates in their
preparation, may be introduced by standard aromatic
substitution reacti o83 or generat€ by conventiona
functional group nodifications

and position of any
condi tions such as s

wherein X” is a leaving group; or

15 €) reaction of a compound of Formula (10) with a compound of Formula (11):

(R%, Q
2
ST
~ 3
xn >N Sq R 3
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either prior to or imediately follow ng the processes
nment i oned above, and as such are included 10 in the
wee@sesHIaspect of the invention. Such reacti oPGT/@Be007/004131

nodi fications include, intmoeduction of a substituent

by nmeans of an aromatic substitution reaction,

reduction of substituents, oxidati substituents

and al kyl ati on of ség ituents, cﬁ?)exarrpl e,

al kyl ati on reactions such as conversion of a

secondary amde to a primary amde typically carried
wherein 3t imlen@nggrmg base (such as sodium hydride or

m or SSI hexanet hyl di si |l yl azi des) and a

andthelgatﬁelrégéfegesg? FT’I éinagent (such as 15 methyl i odide).
i) converti 4 @GRS ot fH@ALL (DNndRMGiHer Coifpdudid of it formula (1);

procedures are well known in the chemcal art.
ii) remowagtarlwroa?ct@gampés of aromatic substitution reactions

I introduction of a nitro group using

111)Ie's‘)llvrh(nécen r{;eaD nitric acid, the introduction of an acyl
iv) forrngfg(wﬂlaumacfwncélm -aceiptablesalt onin vaey hydralylsahie asiel thenab s

acid (such as .al u niumtri cghorl under Fri edel

GRS QI SABTHHGRSO! 4 HEmDAHE O Sk dRopole grmpugd ot Formula
1), wel}’iﬁ‘ll?&&ntlﬁghﬁ% %M{IIF??L hg reetlrtaﬁl‘éldﬁlﬁ‘Nél?ct@?%d;%éw&libr@&wersmns such as
hydrolym;ﬂxydtqgenﬂizona}nyﬂrbgmolystsg o:ddmormr reductioh zandépe o tipr dunstionalisation by

articul ar exa les o cat ons [ ng

standarcf [

BHADs SPehgs agu Pr5eBG (}QHP 105 "Y¥ 8?}81616%,d1ﬁ%lgcement reactions.

QABR! @nditiBh@for theCaboye E)Rﬁ@ik@é by eWetdhsFondwk el
catalyst or treatment with iron in the presence of

Prpeess @hisdymealbcha@rlw QU nmeamtafbée sabyang sahon dithlerorpthene er N.NV-
dlmethyi% al | %%tié ){%ngpé/ Yvﬁﬁsgf;i‘%rﬁ%% i zgtqgtg%% fo oo;f sﬂ)ﬁé Ach/ ﬂlﬁfé d}gﬁlg a suitable

reagent Besheisdxhlly] cEyridefor 2Rarmigle @8 S@ﬂh}tﬁﬂﬁdlﬁ@bbi@u i@table@b&pling agent (or
any sensitive groups.in the CO"EI(O unds. The instance

combinajigired aggnivrie Sorn ?félvﬁ@éfé%@’éhﬁ b and BRIAL fnsgrample, optionally
in the pr%géqtc? Bk sﬁ?aﬁoikﬂ% e k@ tﬂétﬁ 1@1\#&101*&51 Pkg yidAARE for example.

art. nve t|on pr ot ect gr oups
Typicallyaiie htacmmeﬂ chmied onoatcant entwir Elevsted miwaﬂatpraalmtwcml -6 PC.
|Ilustb ati on ee T(g\é Green, Protectiv

psogessi pagried g in yspighle, sl Ve ﬁgﬁl ﬁsgg%ﬁomﬁrwggane or THF for

& REbN Hes 3 @H RS ASHCE: 18RI SdbtassREPOXY OF
exampl%ﬁmé%%&&{g%sy&%e dess,l rabIZ to 30 lplalr otlgf:btat he group

hexamethylthﬂbéazmdesl ami a steblecley latingt dgenic(@udieasailly] iggie). Typlcally the reaction

is catrie 081?/ 05%]*" é)F edxbpeir%t()()?ﬁ&g% 3%)xagfi> qﬁ?aé/mg,]%rogps g(a aire chloro, bromo,
iodo, méSlat€XeMt€ or @ilatC YOtheBl28dProwiDio thXanpl e an al kanoyl
oup such as acetyl, an al koxig, ar bonyl gr oug
gtsoaﬁqmcémy bﬁ@@lﬁ@ﬁw@ammﬂableép GRSk B&ﬁgﬁtoré ile, butyromtrlle or
I,

et B SGAAETBAEN GROMR B L TERASKEALB0N pBEON, crvontc o
sodium Gyaivride foenaaple. Tibralle eatatioh dcartatiotti 2Bl vated tempeketure, using

above protectjng groups ne(.iessarl ly vary with the

Microwake preonyentigngt kegtingdonpsmple stigmperagies Repwpin 00-1i9 °C. In certain

cases th@‘fé(elcugﬁsoééﬂ R MGH AT R B %ﬁl&@lﬁ%ﬂx@&ét ?é lRtNsRk f? Es 8f 18%Ang groups
an aroyl group may be renp or exanpl e

X) arehyﬂbroj rein®, inidd hmesydate, ttadyllate bagdlases cBthass aan kadvkatd the art.

Spfgg%#] yd r chgg}eﬁl;g]itt it g&j}% eavei/\feng ﬁxcs) rgﬁéﬁrﬂﬁgmabutyronitrile DMF or

I r te
I A LA U LSNP 1y a0 et
sodium éxaxmmhyldlsﬂplande birespmote. Typicaldy e reactibh irovasteseeut @t ambient or

acid and an aryl net hoxycar bonyl group such as a

benzyl oxycar bonyl group may be renoved, for exanple,

by hydrogenati on over a catal yst such as
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pal | adi um on-carbon, or by treatnent with a Lewis acid

for exanple boron tris(trifluoroacetate). A suitable
w@bdoensHEP4 ve protecting group for a primry anP@DGBR@AN04131

is, for exanple, a phthal oyk group which nay be

renoved by treatnment with an al kyl am ne, for exanple

hydroxyl am ne, .or. 15 w th hydrazi ne. A.sujfable .
clovated RRBtTe b1 Lk iavi s Siventicnt] g rpisgowave
irradiaticH). Qfidabledxamples bPleav@BIRR (AN) @k FRIBRY, lan@ ERBR. ©1EdYs &% known to the
acetyl, an aroyl group, for exanple benzoyl, or an
art. aryl methyl group, for exanple benzyl. The
eprotection conditi.ons e p 4.n .
Farane i P e ERELL ARyl b1 RO BRIty roniile, DM o
THF forRk&hgie! typitaly Gith-thelidibtiof 6f a @xablelvase achas pbtagsinu earbonate or
) such as an 20 al kanoyl _or_an ar o%ql gr oup may. be )
sodium hexpmoterldigiblazidedfapermmls. Tiprady g wagiionys gagige outt@mbient or
ctovate B 83970 M) el WHEEAN gl B YT v
irradiati@)ySuitibleydxagiptespf facmgagoapsi@i2ydre fnawopambghlte. Others are known to
renoved, for exanple, by hydrogenation over a
theart-catalys_t such as pal | adi umon-carbon. A suitable
1PLAL 68 é;]hﬂgci&éﬁ’ﬂﬁt HRinRrRAlREX IR dyRthebi®E coniPdTRUSof formula (1)
an esterifying group, for 25 exanple a nethyl ‘or an
may be @miypérciplly ayailiie mayde lnowndathesatt of may bxprephued blgjknown procedures

o 5 S B S  E WBARBGlp n hi
these préO6MR LA cabied SR ANINERY dotéridinalbyddt Gypefdicoppanil 6f fafmula (1) being
organic acid such as trifluoroacetic aci

d, or for .
synthesigeda Frpt examme igagtioy pba pompewtd afdiprigular(éovidly apgrepriate nucleophilic

=3 t t

resecos AT DA SRR R S o 574100 @S gpoounds of
types (18)esrQ¥ & which avonl Clenyaentiily wstfabmtdrmetiaeessy ey aihesis ol cgnpounds of

conventional techniques well known in the chem cal
formulagx . As stated hereinbefore the conpounds defined in

the present invention possess 11(3HSD 1 inhibitory

activity. These properties nay be assessed using the

fol | owi fRf)assay. WO 2008RBR3194 PCT/ GB200(R)04131 44

Assays Theg convagsion of riisogg to the agtive w
steroid cght [ by 11(3 o-reduct asef\acyfvity,
can be nefpsuregd using a c etiftive honngﬁ;§§t§j£1nﬁ
resolwgd/EEN;E:; £NCe QYBAVN ) (C =

. . : "Nu
I nternational, D, Admnistrati and gjr opeNO‘flr\ée,

In Vitr chnol ogies 5 - HIRF(r) / Bioassays BP
84175, 36584 Bagnol s/ Ceze(gdex, France. Cgrﬁ sol bul k

whereinFRIRIdKX % are 16aaing ooups 2 GPRABC)luoither dlarb)iaid Bhis efi amide or alternatively
conmpounds descri bed hereip was carried o usi a

a group G A8 e equver e R Su g P Prrrrars Koy Oclip BT glmple an cster

which rﬂag'%tﬂ}dmg%ﬁ td dn hdilrERt %a?%ﬁ:ﬁﬁieﬁuéﬁtgr tRFRMEY R0 WA Bmide);

purifred om a detergent solublised cell |ysate, ,
T svifh e aperopipted te Hebasialledbin theart Kt itisi nagurs o6’ 2ad X, the nature of W,

11(3HSD..1 reducest he..conversi on.of cortisone to
the natun RGO & SR PRy OAROR P BAE photvent and
temperaBir§ BAd any MditiéhabEANGsta BBRAY¥xample palladium & copper ligands) may affect the

order in which the groups are X' and X are displaced and in turn the order in which the reactions are

required to be carried out in order to deliver the required compounds. It will be appreciated that
examples of pyridines with appropriate substitution in the 4 and 6-positions are known to the art and

that they may also be used as starting points for the synthesis of compounds of type (1).
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Conpounds to be tested were dissolved in dinethyl

sul phoxi de (DMSO) to 10nM and diluted further in
waswapsaf fer containing 1 % DMSO to 10 fol d tPer/GBa@7/004131

assay concentration. Diluted conpounds were then

plated into black 384 well plates (Matrix, Hudson NH,

USA),. 15 Th S was .c ied aut, in a total wvolune

Topibhy apasiaied TAGWBE Qs [t lisrea s iaboopdh By BRagiGpd from
intermedidttes &&2%%,5) Hbdee@RE tPthe peseiat BedcHosdgbFeagnost i cs,

imV, H (Sigma, Poole, Dorset, 100M,

gl ucose- 6- phosphat e deh(Rﬁpogenase (Roche Di agnosti cs,

12.59/ M), EDTA (Sigmm, e, Worset, UK, 1nV),

assay buffer (K2HPO4/ KH2 : mVv) pH 7.5, reconbi nant

11(3HSD 1 [using an appro rigte dilution to give a

vi abl e assay w ndow - exqrpl e of a suitable 20

dilution may be 1 in 1800 dilution of stock enzyne]

pl us test conpound. The asgg%(mpl ates were incubated

for 25 mnutes at 37C afte ich time the reaction

was stopped by the addition of 10l of 0.5nM

| yecerrhetinic¢ acid plus. conjugated.cortjsol (XL665 or

IPpIT B e ecsibh SEhe VRN HOSIEL 1iBh taiaaama R e
present inPéntRIn2h:RBinSRRERL AR tHEY Bl%{p%tif)ﬁ’,rm%/ POidd@led 9 Mndard

tenperature. Fluorescence at 665nm and 620nm was
aromatiqehstiution seadtiorser @eterated Y comveatipual Canatiohalt sseunmpAigicaons

. 25 Envisio ate reader. These data t hen,used, to .
cther pri O LE0oY Bt PUTE T ProsR: ERKGIRATPEs Elf A Fp e included
in the prifbdst gLt ofAE IhRhEon. NAER RABIIIR AN aodidiAtioadichide tiigodaction of a
i nhi bi'tion at 30M of conmpound. * 1 The Journal, of .
substitugit bl segans pf @haringtie yubstiBition peacting reductiop pEsustitueniggoygdation of

_ 0 ) ) . . ‘
s SRR P G A0S o T e
of a secdddahemideld aptinart abide teisailyasasridd usiak yeend base (such as sodium
NG X o T,
o QP S Moy 5 9835 oSl
chemical afBartidfaexd2Ples DO afn2AQ sukstDutidere@dions 0@ udesBe mtrodaction of a

. 42 0,021 75 .0,006 112.0.016 162 .0.006 54 0.035,.78
nitro groYPGIYSCPRCNIARY N FFiF G103 PRFHPT G 8% g8 ingpfog sample,
an acyl RAITRIaRA e Rid RUBREs didminttirdistloAdd)teClREBNE fat cORditions; the

of 30M of conpound: Ex. No. % 30uM Ex. No. % 30uM Ex.

introdudiion ofaelkivl Eoup Meing % 3tkyhhalidegmd 8 pvndpacid (pugle ag ggmpmjum?

trichlorigé) u5n erg riélcge% C%% c%%&iti%rsxs; and the introduction of a halogeno group. Particular

examples of modifications include the reduction of a nitro group to an amino group by for
example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the presence of
hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those skilled
in the art. Conventional protecting groups may be used in accordance with standard practice (for
illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley and Sons,

1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may be desirable to

protect the group in some of the reactions mentioned herein.
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3 87 53 82 102 89 152 81 4 77 54 85 103 90 153 92 5
86 55 89 104 87 154 97 6 98 56 97 105 92 155 94 7 87
W®T009/653106 95 156 78 8 78 58 83 107 90 157 91PCHGB2005804131
94 108 88 158 88 10 88 60487 109 88 159 55 11 83 61
91 110 95 160 80 12 81 62 89 111 93 161 84 13 94 63
91 1§§ o6 162 89 14 78 64 89 9%3 90 163 93. 15 73@65 |
Aggitable prefecting grgyp 10f g pRpg olaklmine gropp 159§°f cxamplg, gvacy
roup, {3%xahbledd all@BoPerodBsith a88cdPl, ad 4lkb oup HobdxHhle a
SHOUP- X301 11@ 101 168 9& 8%§20 89 f%915 1199%5 169 ooé 21 ﬁﬁb

methoxygdrboryl]&thoxy@arborpl @2-butoxyes bonylggoun an gwlmetilogyparbg@y]ygroup, for

e 05505 PS8 54 0 3 By mtions

for the aﬁélve;(ﬁoi%aﬂgzgoﬁﬁs detBssBelly By $th ile Sidide2EpréQcting/er88p. THs, for
8 96 96 178 93 30 .84 79 90 128 91 179 87 31
examplegap @yl gepup zuctess apgdkawyl aalkaxygarboaylesoumqr apgroggroynmay be

o 8ol S0 B 0508 20 B R
exampleNithiufh @Goliubxhy d¥oxide. A RBmitiFely aNacyl¥r@@uddch as a t-butoxycarbonyl
group may be removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric
or phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon, or by treatment with a Lewis acid for example boron tris(trifluoroacetate).
A suitable alternative protecting group for a primary amino group is, for example, a phthaloyl
group which may be removed by treatment with an alkylamine, for example hydroxylamine, or
with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an arylmethyl
group, for example benzyl. The deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an
arylmethyl group such as a benzyl group may be removed, for example, by hydrogenation over a
catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group, for
example a methyl or an ethyl group which may be removed, for example, by hydrolysis with a
base such as sodium hydroxide, or for example a ¢-butyl group which may be removed, for
example, by treatment with an acid, for example an organic acid such as trifluoroacetic acid, or
for example a benzyl group which may be removed, for example, by hydrogenation over a
catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

As stated hereinbefore the compounds defined in the present invention possess 11HSD1

inhibitory activity. These properties may be assessed using the following assay.
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35 93 84 101 133 58 184 94 36 89 85 89 135 92 185 97
37 89 86 90 136 89 186 104 38 87 87 91 137 99 187 90
W@B2034588¢ 89 138 98 40 87 89 85 139 89 41 82 BOI/B82M4004131
88 42 84 91 88 141 96 43492 92 89 142 94 44 85 93
85 143 95 45 85 94 90 144 93 46 83 95 88 145 84 47
A 90 96 88 146 58 48 75 97 97 147 86 49 77 98 95 148
ASSAYS 56 50 81 99 96 149 83 The conpounds:

The %&Vel'ﬁilbgf of adatmRYS gxe]aéczggs SERABYAL Ay ipRrsD 1vddoPicBRstase

i din-3-yl }acetic acid;
activity, f48%) meafued esyny zo@mnpdtictiam bamogéneods tipie p@sgoa\zeidrfluoxqsbf_)r}@y 1assay
(urre) BB B, Sl i Sboft s By Rt Elfotouies
— HTRBS /BiS4LARIEW 3474, HENABaAbR/(WE (RUEE, Frifd. COMROUBEE HTRF kit:
of the invention. The conpound

Cat No. QZ{PKSBB?JCL [5-(2- agaman:]yl car banoyl ) pyridin-2-yl]-3-pip
ri cet i [ i. d _50%.i nhi hi.t | .| .
AR oo BSOS g i

expresscdN @&r@thal 81Hi8 ta%é&flﬁf efgthaspRatl 1gHSO1enzimerrt).0The dddyme was
I'n one aspect the invention does not relate to

purified frop_( 8@t_etgepﬁso(@li_a@:h@ﬁyg,qtgaxsimgm[ppgwhpm.tqqc@m.] Inhibitors of
g R YA S5 e T Ry PR bR o S

signal, i Blel BYPe assBpt ermi nation of Bioavailability in PK
Studi es Conpounds are dosed intravenously at 2nmg/ kg
Gamiovngy teabritested vere dissobiedgn Kimgthyl sukapxide (QMS?& togl§mM and

. PBCD i n sorrensons .buf . | at .
attea {RG 00 SHUET BB A DR B o G A 8y B Graton
Diluted Semfounds were Be@plteddntd HIAK 38408611 plates NMdrix ddiidzon NI USA).

| asma prepared by centrifugation. Plasma sanples are

. S(;.@e‘@[asfi@r@@l @Wm p@t%\@%@ af 20 @p)lésaqtgyg(% cofjispPRgyeigha, Poole,

Dore 554 PR ARAEHREA DGt i, oo
Dorset, BY0184], totvidoge-6\phodihateldehy drogénabt (Rovhk Diaghostial 1pbag/in), EDTA
(Sigma, SP%O el, ]eD%rset, UK, 1mM), assay buffer (K,HPO4/KH;PO4 100mM) pH 7.5, recombinant
11BHSD1 [using an approptiate dilution to give a viable assay window — an example of a suitable
dilution may be 1 in 1000 dilution of stock enzyme] plus test compound. The assay plates were
incubated for 25 minutes at 37°C after which time the reaction was stopped by the addition of
10yl of 0.5mM glycerrhetinic acid plus conjugated cortisol(XL665 or D2). 10ul of anti-cortisol
Cryptate was then added and the plates sealed and incubated for 6 hours at room temperature.
Fluorescence at 665nm and 620nm was measured and the 665nm:620nm ratio calculated using an
Envision plate reader.

These data was then used to calculate ICsq values for each compound (Origin 7.5, Microcal
software, Northampton MA, USA) and/or the % inhibition at 30pM of compound.
*1 The Journal of Biological Chemistry, = Vol. 26, No 25, pp16653 — 16658

Compounds of the present invention typically show an ICsp of less than 30uM, and
preferably less than 5 pM.

The following table displays IC50 values for selected compounds:



WD 2008/ 053194 PCT/ GB2007/ 004131 47 The gui del i nes

descri bed are for the manual
W@ 2009408894 ol | owi ng si ngl e

preparation of plasm
conpound or casset t BCHGB2093/004131

of project conmpounds to al U5PK species used within
di scovery DWMPK. Analysis by open access (LC— M5/ MB) or

i nto account salt factors if any. The

The foll% k?e?olé‘ﬁ‘i@la&? 5%@1%

['e conpou

compouri:epar ati on of cali bratl on and QC sarrpl es:

gt appraaches{HHEG-MS—-s—deseribed ntents 5 1.
N@épi zLIs 2. rijc Extra@? I\/Eth)dI%SON Exanpl e
ExNo | SAWM) e | Ek.dYo |Us(UNY Cidtelie Mt ol Badagt (UM) Open Access
1 Baipob $Hubyi sisimipsand §ystemﬁ1ecks $. Acceptance
7 | Coldb®T @ 6p0T | Bpgdsh |Pagns [[00.dog MaTeAT &l 9.0597 Yent s:
25 | MBI 5g@CET DRl T T& a[d. Mater g Berified or
30 'JB“ Qi asE T, att gu U6 i%%ew, 57§ Pp endor f
42 LI(SE(E? Iu\% e HOdgEﬂ 3 Nl:‘b_bléJi :u%z ot T505! gls 15 Bl ank
4| SH03R1 28 clo b Bad 1T b DT el T OBt aki
F-sg corpoundisy—to—trgir SHag—o i ng

DVMSO st ock( s)
of fidhhPy ?ﬁg@@n at aatgﬁlcbgé’eng‘gﬂgr{ o 30uM of

1. Prepare

st s follows: Stock—diluted Vol une
| Vol une_stogk St bnc. R sma

Ex. No. [i@30uMolEx.dNon &% @3agidEx Np. [t @BeuMrEXg. 1% @30 0. 9

1 0. 187100, 090_10. 600 1000 000 @ 5 0. %050, 00 5,1000

2 (50,8300 0.5 0.5920, 0000P,|0000020] 0G0 (.583.5 {10, 000

3 11,090 P059000 085 0.15182 000 &DO0 | 515200 2 8.5 |1, 000 100

4 1,060 O 550.% 5@6 5Q 1800 0.9 0] 515300 2®2 200 0.5 0.5

5 |10GgL0 20087 53194 15C1J GBgD07[ Of5e131 o7

6 98 56 97 105 92 155 94

7 87 57 97 106 95 156 78

8 78 58 83 107 90 157 91

9 92 59 94 108 88 158 88

10 88 60 87 109 88 159 55

11 83 61 91 110 95 160 80

12 81 62 89 111 93 161 84

13 94 63 91 112 96 162 89

14 78 64 89 113 90 163 23

15 73 65 89 114 101 164 87

16 43 66 89 115 93 165 95

17 89 67 88 116 89 166 95

18 81 68 89 117 101 167 95

19 61 69 9N 118 101 168 108

20 89 70 95 119 99 169 100

21 88 71 92 120 104 170 92

22 65 72 84 121 97 171 97

23 78 73 92 122 88 172 88

24 77 74 93 123 94 173 92

25 93 T4a 90 124 92 174 92

26 76 75 87 125 102 175 91

27 94 76 87 126 87 176 92

28 86 77 99 126b 99 177 88

29 88 78 96 127 96 178 93

30 84 79 90 128 91 179 87

31 94 80 94 129 82 180 95

32 89 81 96 130 91 181 93

33 80 82 95 131 91 182 91

34 86 83 87 132 98 183 88
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48 100 0.5 0.5 50 5 50 0.5 0.5 101 2. Transfer 50ul
bl ank plasma to a well of a 1m 96-well plate (shall ow
wowrdoBps3134  Transfer 5ul of each of the standarPBPCT/GB2007/004131

solutions to further wells46f the plate 4. Add 50ul
bl ank plasma to each of these wells. s 5. To generate
t+he—Qcsarptes—addrthrea—alteguots—ofT5ut—oeft he
P 5 9
mOnﬂ/ 1, 10POngtm—and 6 OOOP /' ml  standare
Ex. No. % @30uMge% Noo % @30 Ne.3% EX N [ ration).
35 16, 98dd 508l bl at® pllad¥h lt o @arh a4t hes®4 7| Transfer
36 (50189 of| e¥fich| PK8$anml @35 g t 2 | n] B8- 97plate 8.
37 |Add95ull n@& hanoBO (- |co3paundd® t o] €86h | of 18e [PK
38 |[samgil es| 18y 9] EAsure abd |dos®¥ f of mérafi or®® arle wel |
39 |[m xmd by seorfexss xijngss 10. dlufe intiravenous (1V)
40 |andzoral gwse (BS) flonsaljatigns pf expect ed
41 |comgentiragg oh tegl giar| | nggret hanol .| (For ¢xanple, a
42 | Ol ari o adggT 0 [ayeXpecgFLd fonceniration of 2
23 |07 gt Ui —pe ggl Utedysl 20094 0 gi ve Ifaug/ mi
44 sot éﬁum)%l d—gx; pP [l @iqm[s f—prasnm to the
| Al . 1 £ HE A 1 XY ¢ 1 A . N
45 [PHoES pdg STt opf gt pred— g formoiatom 1o hree 15
ef—the—we-s—repeat—w t+h—PE Forfrutatiormr—and—r emai ni ng
4613 it gié,’_ F’r3 ip%%éﬁe p%';&:i As—by—adetrg—H00ul
47 _lacellonitr?d e co.:S. ainind ol pro}-eet—relgted—-nter nal
48 an7r5dar_d:%l Lu/ o)l 487 Q) | 81 i bratidrQo—PK and
49 |f orful af i <:an‘§ﬁp§ 148 Nor$®y mix tHe platel before
50 lcerdiriflige9ion &6 4 Q06% Ford30 minutas. 14 [Transfer
100ul of the supernatant to the wells of a 2nl 96-wel |
" n{)I ate (see following plate 20 map). Care should be
The compoRads: not to disturb the pellet. 15. Add -1.5m of

21 efidlin- 1bacid@hd
(G317 ?ﬁ(a’i@rsnl%(gt*agﬁlnﬂk?rgéﬁ%%pyrﬂ%gst}{gﬁnﬂ_ adndg\%}(?ﬁ?[t vvactler (HPLC

{(359 14 éli’@)ohﬁwle@bdtm@}dbré&elpera]@hlWibp?ﬁliln-2lyllplnﬁréid1&@w}ﬁac@’ﬂc acid
ot i O SORBS o Th Bl B350 08h o ARSIl oo s

are not Iﬁeﬁﬁﬁ@bﬁm (fmﬂd@bﬂlfb&hvéiﬁlaﬁdard to a further well (see
These are for udtuglng(dgted on
The confgang AL il Gss FHESAET OBy B For 3 Rgi e send

achleve&) %6‘% 18151@]&12)}651{1 GhE ass%d q’fg 910*'}& @%H%ﬁt % 5&5 gﬁa P%ggﬁ%gl%ﬁge;‘&mso not a

preferredasmt@ﬁlﬁamdtmol utl ons prepared to 5, OOOng/m (add

TR X S e——

30 1
In one agma%e \A%Yeé‘?ﬂ?n
3-piperig§’l§a§:%ﬁé gc.igdose an aI ys| S

The oral bioavailability of the compounds of the invention may be tested as follows:

Determination of Bioavailability in PK Studies

Compounds are dosed intravenously at 2mg/kg (2ml/kg) and orally at Smg/kg (Sml/kg) in a 25%
HPBCD in sorrensons buffer pH 5.5 formulation. Blood samples (200ul) are taken Predose,
0.25, 0.5, 1, 2, 3, 4, 5, 6, 8 and 24 h post dose for both routes and plasma prepared by
centrifugation. Plasma samples are analysed as below. PK parameters (clearance, volume of
distribution, bioavailability, fraction absorbed etc.) are calculated by standard PK methods using
suitable PK software (WinNon-Lin).

Bioanalysis of plasma samples
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2.i1a Preparation of calibration and QC sanples: Note:
For cassette dosing, the anmount of nethanol required

wao eoodiokuve the I ng/m stock will be adjusted BCT/GBRIOMGO4131
to the nunber of conpounds4present. 5 1. Add 100ul of
each 1nmg/ M stock required to a vial. 2. Add the

The gui eﬁ]‘%gs rgggc%p% g?%ﬁ%{ ’qhgfth?qa nglpr é%ljé)%l gf ﬁg%rgé %ﬁ@l‘ﬁ@es Ufnﬁo&/{ng single
compourﬁpep@yﬁett@ﬂaélﬁglo? dr&fe€iP8ordpouks abAEPK sp%cie's iuskd veaseiscovery
where PK sanples exceed the Upper limt

of
DMPK. Quwitsisf hycepenancastIGMS/MS) qrrn@q@alaleamrcfa@h@&@ﬂ -MS) is described.
Cont t(:al i bration curve and QC sanpl es as above (steps 1 -
<Oy . 10 2. Transfer <50ul(e.g. 25ul) of the PK sanples

1. Mifxatialexceed the ULOQ 3. Add enough control plasma to

these sanples to yield a final plasma volunme of 50ul.
2. Gemgrec Expagtiondvlethp@ di | uti on made. 4. Transfer 50ul of
e are all formulation
3 qua{n? aﬁéﬁg%?&a{%ta@a* ﬁéspgﬁ% g%&gs descri bed above.
4, Q}Baheﬂp&e& BatdlﬁSubrﬁ1551mamd dep@mCheokmentratl ons used to

generate_the calibr on curve nmay be revi ewed,
Asspipase C %@Flé% orRpd¢h a’é@st aken to avoid saturation of

1. Mateh%@ HPLC col um or Ms equipment. It is for this reason
t dilution of PK sanples is recomended. 2.iv In
Solventscmhami apdionitrdlensd DM$S®y (hi gh Lower Limit of

t on Note: High LLOQ is taken as when nost
Water: P%?PF Hi) a%ncentrations Iie bel ow the |ower Iinit

Iml shal‘Pcfw9@-Q~é]H§Qtteé OiRCappbRdbrofubvhier e the LLOQ is greater the
Ong/ The foll ow ng nethods should be applied
2mldeemﬂ9érwﬂéplatﬁﬁpluﬁé1§é scenarios i s encountered.
ng. to a further aspect of the invention there
Blaﬂc(qogﬁgl{)ghs%gd a pharmaceutical conposition, which
2. Gene@l@lmdtﬂasmﬂ&leﬂﬁﬂpound of the Exanples, or a

phar maceut i cal | y acceptable salt ther eof afs ed
Solublhwpw@fl@} to ime/ml esiap RYISH toling ingo account salt Bctors 1f any. The

Dviso §RRERRRLAS 6L AEe FRLARA AL ik Sty B gl
2.1 Single@bnpotuot amiyals use (for exanpl e as tabl et s,

| ozenges d .or ul es, aqueous or 0|Iy

. ,» h t
218 ERHR %frf?%réﬁﬂ?é?‘ghg ‘ﬁer sible powders or
E%ﬁaﬁls”s&ﬁdarﬁ%l‘dﬁ@nsod's Blibwi.rs), for topical use (for

exanple as creans, ointnents, gels, or_ _aqueous or

Stock ditutest|Vodiim¢ imetiandlVdusp stosk oﬁiaa)ldarﬂ epnadRost n;klsmatdiiluﬁorbyon&
i nhal ation (for exanple as 30 f| nelyl divided /qu\/\der
ng/mgk al |i quitd aerosol ) M or adm P8 atilon by

Msu fTratiygn (fol eXgnipl € @S qqq b? ey di vi degh gpwder)

¥or fpr parenteral adm nistyation or lexanple as a
100,090er | | e a@igeous pr oDISy spl ut30000f or |i ntravefmos,

subcut aneous, iniranuscular or _intramyscul ar daosing or
50,08@ al supp®dptory| foP-Jecthl Y4y . |In generd f)

20.0fferbr  ea® o 5 )8/0@5’F‘1S’uI P?:?ll&%{ﬂ doars:® 50%%ne

10,060nppsi ti @rs of the iprivent | on sEYobe obt ai ned 300
conventional prog¢edures usj|ng

5,000 2 0.5 1,000 100
1,000 0.5 0.5 500 50
500 0.75 0.5 200 20

200 0.5 0.5 100 10
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conventional pharmaceutical excipients, well known in

the art. Thus, conpositions intended for oral use may
w@omwsasiv4 f or exanpl e, one or nore col ouri ng, PCT/GB2007/004131

sweet eni ng, flavouring andAsr preservative agents. 5

Sui t abl e pharmaceutical | y-acceptabl e excipients for a

tabliet fo | atijon i | ud for. exanple, iner
lOOdlI ents @ggh as| | ac g SOdI u?ﬂ car bonat e, %m um
sophogphat ey gr cal ci unp, 5car onat ejg granyl ati ng aqld
di silntegrating algents such as rn r al

aci d; bindi ng agents such as st arch; lubricating

S. spch nesi u t te cid .ar
. TedterSopf B8af BaPa > ayetes it goaee EbRGIC G g
TRAAYEN RX YPERE QR R sté:}falﬂrdas%‘ldtro% kSRS WELISHE tBS plake
ascorbic acid. Tablet fornulati ons may be uncoated or

P@Cbiai(bdibbmkhv&smadonmquh%h@vqﬂs di sintegration and the

olrjée%g%gete {]118 Cg(? SAT tﬁsl,aggd 1qu8f5sto(f§e ﬂg (11‘961%4171%11 Vi"Ob&ﬁgr)ml and

1$)t(mbhgﬂrﬁnéta@a@vd%lmﬁmrtﬁ@ pl%te 43r%@s hthsfaﬁh c@fentration)g
conventi onal coati n% ents and procedures well known
Addl 30w blank pleseipp seati ieseor oral use may be in the
gKa; I the active is
Itr%ﬂ% goup ?agﬂm Xe ?ﬁﬁgr%ﬁlﬁr%éﬁ' id diluent, for

mdtbjmlneethmll C—I dmmp@andl)cm aheh ofttht PKtmrnpiﬂsos phate or
kaol i

or _as el atjn,capsul es in which the
Fg@p},'e\,aél dasg fuan “iaﬁ’t“n? reﬁ’i’@de‘ﬂ‘ ’W%RW VEEEMXBE an oi | such
10. 15:utP GRRAYEn s éIVj dn@llﬂreﬂ & ?f(ﬁ)' farm&%tl%é H&xPbdied ARUERMSion to

suspensit ons ener al y contai’'n the active i ngr edient in
Ougéehlyin poetcenk F drorxamplep g dotmedativint thadsrie aprexpestasl concentration of 2

SHP R Be GREER T anBLEEn 30BN FPhtml ose,

11. mcdspew Br AR)BReIpYAsHRltb u{eqﬁ@te @\Qi@lsamcﬁrldgufeatlv formulation to three
pol yvi nyl -pyrrolidone, gum tragacanth and gum acaci a;

qutlsqnwplés, tepeat witk PO ﬁ@gnblgbm andsigatpining Pevellshin or
12. 1%8&@%[{% géorté’lgs B Rc]‘ﬂ&{ﬁ%??o  ac ﬁmﬂ elgéh i r%% g:)%Je\M felbtd Ahkfnal

gndden@al igiml) tpratidulibration, (m fBK eﬁtéfammumomsmhpllesm g
chai n allphatlc al coho] s,

13. Yerxanecthe ke @f@@)@)‘?ﬁ@kf‘é&?@l‘m abf‘ OQ%E%HQd?mBWS product s
14. flfa{x?éﬂwdoﬁ[@f Ry Qﬁer 15 P RHe twaLs o?%tﬂl%@éelg?%iev(@ge foi18Wing plate

aci ds an XItO suc oxye
mqr)blﬁaoé shomitbled tala¢1enotmm distob d&qmﬂbi on pr oduct s of

15. £30h SRt oh st daliaohy P Srett Relei SR or condensati on
16. mfr%%z'l%é oRfirifIk RQUALHR RS 88 YO0uD \A@?errt(HPLCeg%&') $o each sample.

derivéd fromfatty "acids and a hexitol such
(@aitlyorixet hyl ene sorbitol nonool eate, or condensat| on

. BATHELBr 50 D S0 RS L5 e85 85

AR 00 0RIok M6t IWiEH Sangle B tnddinaRedheah @. furthe vU@edislate map).
suspen3| ons may al so contain one or nore

Prese arafar rorarounddening §lesviediondhe platsyep as tune solutions)
h C f
18. ﬂgogi%?lygg%ﬁgvgaﬁﬁ)%esz%tg&% Sad%ﬁogg%gtlern é age e)a't% ;;lphzfmple Gently
@iseet eni ng agents (such as sucrose, saccharl ne or
aspartame). WO 2008/ 053194 PCT/ GB 007/ 004131 5]0 Qly
19. Mamypblydiahall seippayeds Beipg FRmBRHINGhsoliiiops REFPAd i &.090ng/ b (add

10091 §£408 3b,000n P SAREAR s&ulbis to 900ul water)

DR W

© % N o
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(such as arachis oil, olive oil, sesanme oil or coconut

oil) or in a mneral oil (such as liquid paraffin).
wab@smosilys suspensi ons nmay al so contain a thi ckeei/6§2007/004131

agent such as beeswax, hard9 paraffin or cetyl

al cohol . Smeetening agents such as those set out

above, and f auring agents 5 nay be added to provide

24t gﬁﬁsgtlteagﬂ’sg aB%ﬁFISpr eparation. These conpositions nay

ieh PEFHEHMESE dAYibratibe aad AT dapipl@t an ant i - oxi dant such
as ascorbic acid. D spersible powders and granu

Note: Feugassetie dosing, the e@av@tqfémﬁtlmomqaq%ml%@sém&/@h stagk will be
scontain the active
ad“deaﬁaygggtélmngbé% e?gékgﬁnﬁggés%er5|ng or wetting

1. A&gerioul sﬂe‘d@Bnﬁigvhgl ﬁgﬁ{ﬁeqamﬂmrfevmlr nmore preservatives.
Suj t abl e di sper sin tting agents

and
2. Addsthe frAvig H@]é]ﬁteso %‘ﬁ%ﬂ?ﬁ %fet%yows@ 199l eady
i
3 %@%&%ﬂ%ﬂ?ﬂg, L e
2.iii InlbeasepmdemRK sdthplep arepd tediprealingorfifdeintifioatsondfULT((Q).

i nventi_o also be in formof ,0il-in-water
B p e sibtesan gl (6 paalfs 3 abdiediels b sucn
2. ﬁénﬁtﬂ YuPlé. %u@ro%g{yﬁ(@am le®that &cBbd@ealLOQ! , such
as for exanple Iiquid paraffin or a mxture of any of

3. Acﬁdssn@uglsuomtaﬁlp@sm tetheiss panplagtoageldtasinpgplopaa Vf)blrme of 50ul.
tu occurring gums such as gum acacia
@?‘Eeg% tbl"?ﬁ’ﬁa@@ %mﬁgt ural l'y-occurring phosphatides
4. BrdfdTers0us 6F Al RO&ink PRI daltiples. an esters or parti al
esters derived fromfatty acids and hexital

5. Rrapare el desulgtion sespigsiead siirast el samples a3 descabedapgve. (steps 8 —16)
Note: Uéﬁ% %?Hée%hhﬁ FHSQ@ éélepafte tlthg %al?lﬁ ﬁ IF @l{rtl'é ﬁl %%tr&r léw&ﬁ, thBWCVeI‘ , care
ylene oxi de su oxyet ene bi t an
must bengkenad eadie satlifagion mﬁt}&l H)]PISC maljamml (ﬁ'(MS @qﬂmmn’svle'fstfenthiﬂgneason that
fl avour i ng .and pres r%at ive 20 agents. Syrups and
dilution off PX; sagpisgy Sﬁéoﬁ’gﬁﬁ‘g ted with sweetening agents such
2.iv In%ﬁse@ lo¥ g&gr‘%legm ?gﬁh@{‘ﬁow&] MR of E’Eé?ﬁon) aspartame or

ucr os So contain a denul cent,
Note: Hp:gheIsIe(DQa!s tasken a$ Wheromostyf thepldsroa ceonseotationg ha@elw the heawer limit of

ar mac ositio n the
v R 2 L ERTPES O L0 38 R e BEnGR Mt be
applied Whef BitRERYf B sé eibilicd i§dn@f@iél. g t 0 known pr ocedur es
usi ngmone or nmore of the appropriate dispersing or

g tug &urther amcm@b@ mfmtgona eigtis prayidedts nhaymagsaidenl
d above. L

composgﬁ)glowglé:ﬁ SOmP] 1??51 aco n‘g fiag y?#bﬁr % ﬁﬁe@@ug&pfggﬁlmeptable
salt there8f, as ﬂ&ﬁmﬂ@éte@nﬁbﬁfreﬁﬁ ﬁs@dnht%rﬁ@ﬁﬁ Rtphbineaceiiicatiptaceeptable diluent or

solvent, for exanpl e a solution in 1, 3-butanediol. 30
carrier. Conposi t| ons for admnistration by i nhaI ation may be

l f 1

8 SRR O 1R BRI 1R i SRS SUIRAE: B Rl cxample a5
tablets, aﬂeﬁ@s,olm‘mﬂ ocwtt edpsuleg aqhicaus loy oiijf vispenkicm, emiubronlS,l ctqapecislble

dr opl et s Convent | on

aer ps pel |l ants such
povders 5 GEYIes WSURD 05 DGS pdat PESFACESS EFF COpAIS £ CEAS, Sfimens, gels, or
aqueoud cl)xudjl{y' Rakeds By sl ﬁf g&%{&@ﬁ Forddn{I ¥R AGRH l%pﬁ‘lﬁalﬁﬁé/n 06r &88fhle as a

he aerosol device’is convenientl’y arranged to .
finely diidquepuealeaonetiguid derpsalit fot gdrinistratipy by insgfitation ffor example as a

finely divided powder) or for parenteral administration (for example as a sterile aqueous or oily

solution for intravenous, subcutaneous, intramuscular or intramuscular dosing or as a suppository

for rectal dosing). In general, compositions in a form suitable for oral use are preferred.
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For further information on formulation the reader is
referred to Chapter 25.2 in Volunme 5 of Conprehensive
woe@sosngd Chemistry (Corwi n Hansch; Chai r man PET/GB2007/004131
Editorial Board), 5 Perganmsm Press 1990. The anount of

active ingredient that is conbined with one or nor e

XCl pi en roduce S a
e caBeRR iy b e Emafnd bE AR ER PRt P ekipogipgs sine
conventibhgl phafrhdceiiical exdisibite, WEll RebVminsthe ati Thus, ompextaom iatended for
a formul ation intended for oral adn1n|strat|on to
oral use F@neABtainydrexganles il §F BersCalring oyweskeaing, davaurbgagdipr
%9 of active agent conpounded with an io
preservagg%ggpr I'ate and conveni ent anmount of excipients which

SWbl‘%@lhynﬁdcem&bwbc@tzﬂﬂ)e atmmbnt@ for ypebleeformbiptiveightde, for
of the total osition.

age unit fo WA .
exampleg BEdaFTs Ses AR s otAd ﬁ@riow%ﬂaiﬁwm @Eesnl?@tecﬂf cglgium
ca1bonat%Céﬂﬁ%ﬁaﬂﬁ‘%&@dlﬁ%gre@gg %o it SR a% RERY EER 89al@5h189&iﬁel§ndlng

tration~an sage Regines the reader iIs
agents sucéf asrstapch; thebrichting egenBSsugh asnmdghaesmem Ste@ﬂateCeinmcem or fake;
i nal

preservaliy BTt Bga POy | TP O RO PrELE b d 4 gy such as

ascorbiclRHN ATHNA Forti@at ATRAY MR und&dtbd 86 dafedi e PloaBENEY their
invention, or a pharmaceuticall|y-acceptable salt

disintegtation end thegspbseqﬁepré ebsoyptiomofithisartive; ingie dientowishin ghgigastrointestinal
di I h t
tract, Oriccor ' n@g% gg?ig% ar PﬁaGprp'rg?rg < 11{ e@%r] §3 us%g ?dn%gﬁti’o%akcoatlng
agents aHf §RIced@esiwt il Rhowh &1 thetalte ter m " met abol i c syndr ome is
used herein, this relates to netabolic, syndrone

QREppesEips rforlgraldﬁ,g ety be)indhe form abhakh gelatinggRrdetin Wthh the active
ingredieﬂﬁE 'tngg%? gfﬂh b Cg?f s%hd%@lué%}nﬁ)rr %Qﬁnelplgﬁb‘?{iﬁ%%&g%ﬁ te, calcium

use eaven’ s
phospha&/md{aohﬁ orlaﬂsuﬂt gelafe sastikes dewBichdho asiva i r&yimadrie méxed with water

to be. nderstoo that where the term "netabolic

or an Ollsi‘l‘ﬁ]la AyReanut l, &@8@ i ‘ihvﬁloé refers to Reaven's
AYRI00 5B eﬂs’i&ﬂlg'eﬂera@ﬁ b@ﬁtﬁﬂc’iﬁe ac%)(f@ Qﬁg%@@ieﬁfiﬂ fi %El'?cﬁo%re& form

ACCOFdIng to afurther aspect of present invention
togethertwigh end & oo igeddiagagemaunch af SodEBn tabmxymethylypelldesea

t | | | t t.h
methy e Tofn A4 P S A SRR B s B EER R Gre, gum
tragacarith 8AEP@H abscid; H@s@%ﬁﬁfgtor(iﬁet@n%@g‘ JitsBueR € Rclith MRk ondedSdtion products
i's

as man. Thus according to t aspect of the _invention

of an allgenecoxide with fateegids (ﬁcw PpeuRE n@lyw@%ﬂ@ma steprpye), grcogdensation
productﬁgfaé’tf@%e u%)lrﬁéﬂfv X lc%é Sl nazﬁ p%at?calxliéoﬁ& f&‘%%xm%? def i ned

Erei ccording to

heptadeédettyi@icokwtanble ooéortdaﬁsaunn @mdums dfh&iy&ne?n)xnkowﬂdpﬁtlhli&ters
use of a conp %ci)und of formula (1

derived gioat ety @gids and # ool spthes Péﬂ)@é‘l}’?t)ht/’ﬁéﬁ sgybitolfaonpolqafe gr
condensgg&ﬁg LOLE eth{t‘lefg@ SXMQV@QH%% é@%? &hlﬁg ¢ %%Qﬁg,/ 18P él)ila:?ﬂple

acture of “a nedi cane or use in
heptademed@dmteomycetafnob or ddr(d&hlﬁlﬁoﬂl pravhictsi df ethy leefoxate with partial esters

et AT S T S BECSUERARE. 2
conden§aﬁfn? Bfo%%tts of %&feﬁ@ b¥ide tvsmhspah‘?etl REtSrstderil Be frb e yBEEs Md hexitol

olic syndrone. Alternatively, where production of
anhydrléen; for example polyethylene sorbitan monooleate. The aqueous suspensions may also

contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants
(such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening agents (such as

sucrose, saccharine or aspartame).
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5 11(3HSD 1 inhibitory effect is referred to this
refers to the treatnent of diabetes, obesity,
whpensiipi daem a, hypergl ycaem a, hyperi nsul i nBCT/&@B007/004131
hypertensi on, particul arlysdi abetes and obesity.
Al ternatively, where production of an 11 RHSD 1

i.hhibitory effect. is. referred | S,k 1 Q- :
QPiinaRioh Flay B et B SEsh ok e e Melpdjaff BSeectale ol
(such as dRIERLIIeliCOEN istiave ol GAodens oll) or Bepnharsdl ofl. (suell as liquid
Al ternatively, where production of, an 11(3HSD 1
paraffin). Aelsilycugpeatipag may glsp spriaineithikoning Seprsueisas hegswie hard .
pratin b SRR SRR Yol S0 e S 8% TN B e
may be diMeil Bpproviigrialadbly erabatephatienc Yheseeoinabsitiemomyy be preserved by
logi cal nmempry, or for t{),eatment of mld cognitive

g y
the additiensefr aegndi-oxadant sygh 3s,23688Pi6 293/ 086410 and r ef er ences
QPU: & i & REE 85 rG92aiRn JHahiaghd) ion b
g ERD o R R AR S B R 9 s spopepon
the additdort eff wattt gelesallywostain the adtiret ingredisht twgethel 8itisB dispersing or wetting
i nhi pi torey efJect is referre togqiglﬁrefers tQ Ethe ents and
agent, sUsPERAIREAICHRIC O YTOTG PEHEHY S DRI EFPERiT Y 28
suspendind@igbhts Erecheﬁ%gﬁé@ 8¢ liRkO8lréady B@fiohed absvsamadRiohal excipients such
EXper i ment al di ci ne, 2005, 202(4), 517-527.
as sweetahingr fiesouviag gnd epleviengrgstisc ey alse foe Rresenty 3HSD1

i.nhi,bi tory..effe i.s ref t hi
R P Thel TS At Rul i b pe Ent &
oil-in-walkes @hd8ions. 2he AL phide Agiythe avelotableayil, badtasrotivebiltohbmchis oil, or
. aspect _of the invention there is, provided net hod
a mineral 9fl, Hiobds Eorrrxampleliqurgpatin ofrd BIXYE Pf any efibeyen Sitable

emulsif%iﬁ% g%%%sg@giﬂ?%ﬁf %galm e %ﬁﬁrﬁ@r}]&%ﬁlrsrtiﬂggmcﬂfas %ﬁ’rﬁ%@acia or gum

rrses a ng to sard ani nal
tragacarain mafratt-buardmppintspleftidas suwhyms sogh baah, fecithin 2 gsteys orgrartial esters
i phar maceuti cal |.y-acceptable salt thereof. In

derived gl RS A0S S0 Pl SR HO TP SR g end
condensaRoPPLAAS: s Bf theQhiapidl &dtersQlitiRetBlene oxide such as polyoxyethylene

pharmaceutical ly-salt thereof, are also useful as )
sorbitanphenavdeatd. cHieccnulsiond may alse kentdimsstestsiing: flaymyring and preservative

standardi sation of in vitro and in vivo test systens
agents. ¢ oyt e eval uation of the effects of inhibitors of

503801 elixi nhey R BEMiiited RiitEdvicetdnidy @%nBahéeh asigig&erol, propylene

rabbi ts, nonkeys, rats and mice, as part of the . i
glycol, spsbitel raspantame oy Tuseasaradimay dgeendain Trlemulgenh presevatye, flavouring

descri bed herein may be applied as a sole

and/"“’t%#é‘?‘g%@g%‘%t' may 30 involve, in addition to the subject

e phrempeasiedltconipositibhomay alse bolin therfernobhe stesletigjeatablesaqueous

. and/or treatnents, Such con('{ gj nt treatment rna%/ he
or oily syepRnsipadWBIFhvRAY kerforplatel Rapqralngdo snowR gchiyras ugpe one or more
e o ; g ;
o e o604 B AONAD EIAAERCRE 15 RALHE At SommEnRR e
mention2@@B6 G5 3A StriRGHjcCRRRO 04t kB map dlsorhy alsterileningectiblegiotution or
tablet or in se arg{e tabl ets.. For exa tlf a?entls thlar,g. .
suspensiigA@ 98- te¥lc PATAFTRYER P e VL 5 SEBHY [ AREPPIGASOtion In
1.3-butRbft cul arly those of the present invention, may
’ Include the following main categories of treatnent: |
Cymbositibisfonadininisiatiom by frtialgion maysen theEgmiof a conventional

pressurigf?cf {FEW gﬁ%@%’ditg ﬁisﬁ%‘y? gé SafljcltinQ ?ﬁ‘é@&érﬁ%ﬁh&f a3 ran%)ér%ggll c%ntaining

finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
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prandi al glucose regulators (for exanple repaglinide,

nat egl i ni de), glucagon-like peptide 1 agonist (G.Pl
w@oweiosty4 (f or exanpl e exenatide, |iraglutide)PErdB2007/004131

di peptidyl peptidase IV in2bitors (DPP-1V

inhibitors); 3) Insulin senS|t|S|ng agents incl uding

ﬂuorlnat?tgﬁl%?cf ocgllgf?té ycgrf hr g%snaﬁgy E%gﬁe%ga&d 6f?eé§eg§si$"flg§\{1061g conveniently

arrangeddb Usp&e Qlﬂl&éﬂed ﬁﬁ@fitltﬁ vanpive 1@%&1@1‘1’{“ n); 5) Agents
designed to reduce the absorption of glucose fromt

Fonfusthes imorpragion eR dpsarbationcthe Eﬁé‘é@) is refprrod ioreRapta <0 &nléd\’ olume 5
t t |
of Comp %ﬁg{l@?ﬁ/[cegg%la? @Egllnﬁs?& (bgﬂx?m%?@&? e‘%’&?ﬁ%ﬁ%g eof Ed Ho%altPg)rard)
Pergamof)Prédshepo.ant i - dlabetlc agents i ncl udi ng phosotyr03|ne
_[phosphat ase .inhibitors, glucqgse 6 - phosphat ase. .

I RIBRRTLSIOt Y RS Fist ByROBIoT e S AP Do cciplenfg groduce
a single ?&ta%t otn‘ﬁr il 6&%%!%%%12 ﬁkétiéﬂéﬁﬁéh 85 thelHABY t?éa?é%lra%d the particular

se ase rnhibitors,
route of gdminéstiatien. f Forodxesple, ae?e nohdatpnantended ftoorad adinigegion to humans

will gengrpﬁyﬁ ikz)(l?ré%li@% O%%Q}%%rp gtf)e %é/2 &?ﬂ%c? }Séf o be(glg%r%nged with an

appropn%%ﬁ& LoHanRsmolAiar CRApie8EUAli S Ma %r Ry d iR faBm.(t%t tatabbist, 98
eg pravastatin); PPARa agonists (fibrates,

percent ggeweight afzhe )otalkwmepoa@pa B@@ﬂgésmrtémr@s ‘(Véhgﬂnésﬂﬂy rcamame@bout lmg
o s SRR SR R B 0 sSSPt Bt nd

Dosage RE%}hi@k ﬂféfréac(el“ E’s’-ﬁfe}red&@ ohestter 8 iieVokind 3 aﬁGélﬁprehémﬁ\&I Medicinal
bitors and nicotinic acid and anal ogues

Chemistryn(Geewin Hprscs) GiairesteefdidiosiphBpae), Sigggpmongiress o0,
PR SIS ABSTD B e ORDUAREEBR(ES, |

pharmacgafi&illy Acadt e BdlsthereO £ gre ¢tfdcedle ﬂ)l[BH$D1ﬂahgm@t£aﬁd ancordlngly have
receptor antagonists (eg. candesartan), a_antagonists

value in ghetrentmenitof élsgwwtaﬁ,e%aégocwft%ﬁ vl ppgiabol lséwﬂrﬁmsz i de);
&t B@ﬁh@&&%@é #@B%@éltﬂé Rm ﬁ%@%{)}ﬁ fn'nE’h s%@@ﬁér@ﬁ this

actrvators o rinolysis an ate et agents;
relates td heaibblio syanrage as édfmedﬁmd:} and/ofR)ion hnjo Dlher Epogmmiaﬂeﬁmtlon of this

Vila inhibitors; antl atel et agents
syndromg SRASEISEPY Qm%Fﬁ‘P‘?lEo%@ BT S50 @as i e fPers yndrome,
Insulin Ig%gsg%le g&“%%%%‘%g gg% 2 353 tb %@'uﬂhet@fﬂ)@d et fvlkienthe ¥Wan
“metabolintsyadrofkd e d hyreagie alss refsisdo Raqumémsmdé@me,das;uhn Resistance
anti - an ory drugs (eg. aspirin) and steroidal
Syndrorgqﬁlr} %Wnragiory agents (eg. cortisone); and 13)

AGRdifg thafurberypabt ke Hresdds afvehfiethefe ig bitraded advonipoand of
kldney (SAT inhibitors In the above ot her

formulag ha phaépearmiagenticelbyrpenst )bkmsaltﬁlpqsg@fs as defined @grelqﬁ;g@rgfm useina
method gﬁ%roBﬁ}g_?&%c oergheer (e Uf (EIIG n?enft ?9% Wafin. bl&nﬁd ghﬁ‘rgz{l,rk‘?lhl'é ¥€man.

Thseoédraingde s a@;%dt &Qh@inﬂeﬁl&gia;gk yr(z)lszlnded a compound of formula
(1), or a pharmaceutically-acceptable salt thereof, as defined hereinbefore for use as a
medicament.

According to another feature of the invention there is provided the use of a compound of

formula (1), or a pharmaceutically-acceptable salt thereof, as defined hereinbefore in the
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Exanpl es The invention will now be illustrated by the
follow ng Exanples in which, unless stated otherw se:

wdauogioy3tpenper at ures are given in degrees Cel sPCBEGBE)07/004131
operations were carried outs3at room or anbi ent

_ tenperature, that is, at a tenperature in the range of
18-2 nd un r s _such. .
manutacBge Gy Biraeemey gy FoP 2 BRUBTog St gRdBHRD ! b P St i
Wam_blggderagmﬁnﬂoglﬁh)és%ﬁporator under reduced pressure
(600-4000" Pa; 4.5-30 mmHg) with a bath tenperature of
Wilert pra@dictn diSor(produ)cmg‘mn]‘ﬂﬁHﬂj) hiphibitvesaetfect [sasferred to suitably

chr ogmat ogr a onsllc L neral , th
this refeig g er ML AL PGP ik I Ay o T TP et g an
1 IBHSDtl' 1ﬁﬁﬁlt§1§%f&b?’ BRefbRld td i s%fe&s% Jﬁé‘tr%hﬁént Stk Qa%sﬁi e
ustration onl are not necessari |
hyperhpi&aem&l h@per@lycwm@dmpbﬁmuﬂmdmmr kd’pbntfgrsnm parﬁcﬁaﬂy d1abetes and
devel gpnent; preparatiopns were r e

obesity. Aderiafixely wacre SEAgucen oban ¥ 1\%3% ‘ijrxxéf{ﬁect RRScaisdl 4o this refers
to the tre%hgleﬂt%f gﬁug&ﬁa og{egb&fosxg etluf)@rcﬁ(lﬁgly %n{e(ﬁﬁa %ﬁ ive dlS rder or

pr Gt ons, iven In parts ion
depressiol ative to tetranet hyI silane (TM5), det er m ned at 300
or 400 M1z (unless otherw se stated [

Merreriivelh wslem pradusjion &f & éidﬁlé%Dé eﬁs@r% )Sé'ffggt ig gfcrasdt to this refers
t |t Lt es. 0.
to the tre%éﬁjag ’ftsbg % %ﬁ%g (Z ?c;)raérfg, ich 2 F i glah’g ﬂacg %(tﬁ%gtz\}ega?aﬂﬂgl Sf S Hfvidual,
for exanthdeiby a@hprovethent @6 wbdbel fludncy ; vepbad tissmai 0y lc@mabhletnooj or for
e Lok S B s BT e B o
therein, bﬁ{ﬂ PRc&Mfns mhénﬁr@caﬁéﬁ of Sél%héés)(PNRlsyeZml r%(BP 47871-8721.

rven in vo ume : volume (v/v) ternms; (iXx)
A;lmnatml}(, MBerayapéudtion ofiah IBHSEII enhlbmmryelﬁﬁectgy reiérre':ﬂ)to this refers
el ectraon Yolts in the_ch [ ti.on

. mode
to the trepimaRf of, dplavies the oper of emﬁ%lﬁ ucipg, Rt raRplorosts < see for
example' P@ mﬁéﬁm&ﬁamedﬁfrl%ezgé)%dz@(ﬂ ghesbyon inpact (El), fast

bonbar dnent ectrospray (ESP); val ues
Aknasmaﬂ\zal}a wéhere3froduotion;of geiépHSDy 1n1n1hit<yry| efffest Wnhéfetred to this refers
i ndi cate the pare mass . are re orte (x) The

to the trgasmprhRTAY 2P PRGOF BRECAEFHaTTR U518 0w or in the

iﬁé&)‘f@lﬁ% 1S £ RlrthRPfRREEbARES @ct of Hed Jiish Mdre A 3‘%d&NE method
i met hyl f ormam de WD 2008 53194 PCT/ (B2007/ 004131

for prodXg di d ﬂ]BHSDr]rEmlhhlm@‘y cbfe’t i a3vativAiibbdedyatihaln suchMs @idn, in need of
such tre@rgg}teg]? {}g}cgé:gtglpgﬁlée%t ?Igr?llste?mlg:%oosa%ammal an gffectlve amount of a compound
of formula (1), or a pharmaceutically-acceptable salt thereof.

In addition to their use in therapeutic medicine, the compounds of formula (1), or a
pharmaceutically-salt thereof, are also useful as pharmacological tools in the development and
standardisation of in vitro and in vivo test systems for the evaluation of the effects of inhibitors of
11BHSDI1 in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the
search for new therapeutic agents.

The inhibition of 11BHSD1 described herein may be applied as a sole therapy or may
involve, in addition to the subject of the present invention, one or more other substances and/or

treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential or

separate administration of the individual components of the treatment. Simultaneous treatment
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THE tetrahydrofuran DMSO di net hyl sul foxide HOBt 1
- hydr oxybenzotri azol e 10 EDClI ( EDAQC)
wdad 2@Blyd198- ( 3- di net hyl am nopr opyl ) car bodi - i m dBCT/GB2007/004131
hydrochl ori de DI PEA diisop#opyl et hyl am ne DEAD
di et hyl azodi carboxylate EtQAc ethyl acetate 15

.Na sodi um bi carb t.e - K3P04 pot assi,um ph hat .
may be ifg Sats 0L 8 e SR SRS e SR nR AR b RARER A Rministered
with 11BHISDT @k E%)éhl@ﬂ? $RRE 8P brdschi iAARAYhay 2R 1IRRAe following

1,1 - bi s(di phenyl phosphi no)f érrocene dba
main categdren oy readingsticet one  PS- CDI  pol yner support ed
1 Ic%ﬁ.bon L di j.m dazol e 25 Exanple 1
) 2 I_E@R;(-ny[‘%-a? y&iBhexyl car banoyl ) - 6- propyl sul f anyl - py
2) Iﬁdlﬁh%ec?reﬁéki) oS Mdm@cﬁﬁ%iydmﬁﬁ@mr@asqfdr@xa@p@ Bb8ndbmNeNslpizide),
. 6-chloro-N-cycl ohexyl - 2-propyl sul f anyl - pyri di ne-3-carb
prandial glsasansgplpivrepperagnie @pag_l.nsé, gategligide), rgmagyr}-hke peptide 1

agonist @g’gya:%géﬁg)’(ﬁ%g%ﬁl% %&%t@&%lﬁ‘a@%%@ ?%gflﬂﬂ%efaﬁda]sz 1'% inhibitors
(DPP-IVRGHHEEBAP07/ 004131 57 18.08 nmmol ) and butyronitrile
were mxed in a nmicrowave tube and stirred at 170 C
3)  Ingyinzenswiising agenkeinpliging P& Advasgaigtst (o pxamplegrpglitazone and
. ... S0l uble white m xture to an orange solution. The
ros1ghta]7,0é1§ tion was stopped and nost of the butyronitrile
4) N@%tﬁhgtg@g@b@ﬁhdpﬁd@glub?ém@t pioe ssamsic rﬁéﬂﬁo&hiﬁx();ZO )
was added and the product was extracted with Et OAc (2
5 Ageats designediiosicdicathe AOSFRtoR Qi EhicRsy fi‘ow @ Hteskng (for exa(mple
acarbosdy§ SOG4, filtered and evaporated under reduced pressure
0 give an orange oil. It was prel oaded on Celite and
6) Agenid desihedto thgat tHeammptiohtions of praomged dryagiglycaSnid2e.g. aldose
e:ifge‘r?lt gradi ent: 0% to 50% hexane: Et QAc) afforded
reductasg fahip9¥ e conpound as a slightly yellow oil which

R A

phospharesy irfhibitassveiidagon jeCrpto@tagegists, glucokinase activators, glycogen

phosphorylase inhibitors, fructose 1,6 bisphosphastase inhibitors, glutamine:fructose

-6-phosphate amidotransferase inhibitors

8) Anti-obesity agents (for example sibutramine and otlistat);

9 Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (statins, eg

pravastatin); PPARo agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);

cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); ileal bile acid absorption

inhibitors (IBAT}), cholesterol ester transfer protein inhibitors and nicotinic acid and analogues

(niacin and slow release formulations);

10)  Antihypertensive agents such as, § blockers (eg atenolol, inderal); ACE inhibitors (eg

lisinopril); calcium antagonists (eg. nifedipine); angiotensin receptor antagonists (eg

candesartan), o, antagonists and diuretic agents (eg. furosemide, benzthiazide);

11)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and

antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors;
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low

molecular weight analogues, hirudin) and warfarin;
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io The reaction was stirred at roomtenperature for

three hours. The solution was acidified with 2 N HC
wheirsesdpH 4 and pH 5 and the product extractedr/GB2007/004131

EtOAc (2 x 40 nL). The sol dsion was washed with brine

(10 m_) dried over I\/gSO4 and the organi c phase

aiiaer%gé gggéﬁ%j Sd%gc nﬁﬁr{%? rS%e)‘ %@"Mﬁf (eg. aspirin)
50ar§2fist<£r§ida1( ﬁl’)ltl'lfﬂaﬁﬂm&dﬂy" SBﬁts (élg 8&11@%&6% aid, 1.30 (1H,

m, , :
13) m Agantgthat prevers t](lellfqabs,p}ptwp of-gh(cg)pp byﬁhe kldlgag (SGL(Fgginbltors)

ol By ey iy, By bl hicamen

manufadd)re feaﬁn@@ tieldlfernadive afid prefdridd enthodinfer@id of thislcothpounts @ the
M5 mle MH420 20 The foll ow ng Exanpl es were
mVenthbﬁ%’iﬁHP%h‘?rﬁmaal%q g@plar manner to Exanpl e 1, using

ternediate 2 and an appropr| ate ami noester startin
Mkrg erial: Compound Ex Nane "HNVR S M5 me M+ o 2g
The invehtiph will HolVR i{ldtateliDbyhthz follDAAS Fxamplss 40@hich unless stated
(cycl ohexyl carba (3H, t), 1.11 - 1.37 (6H, m, 1.46 -
otherwisf: 57 N | N noyl)-6- (2H, m), 1.65 - 1.78 (5H, m), 1.92

@ tempel aﬁlreqﬂare Efv@ﬁ’i’ﬂ Gdpr éé’%'@@lmu&(l% d&rau%nQ@lere o%n@%l dut Bk rohn or ambient
pyridin-2- - 3.12 (3H,

n,
temperatilm ZhE(t 151 m a @n@eﬂtmqgnp o rdng\?eOfsm % oC 3ncggnder 30 gtnsphere of an inert
assuch::gsard' 03 (1H, n), carboxylic acid 4.36 - 4.41 (1H,
) ®133 (1H, d), 6.49 (1H d), 7.73 (1H d) WO

(ii) evap%%h%@él%nt Rak/ceB2AG0t Q84d 8 2otaBBevdpdrafod unddd rélvided pressure
Mz, CDC13) 0.95 - 406 (cyclohexylcarba 1.01
(600- 40%@?&, 45-; 30 mmidg) witha bejh tempemgture of o160 ¥yl ) - 6- ( 2H,

(iii) chnﬁ%lato%( ﬁ@ 1@1@{1‘1 g? %lff_[f ?’rgﬁtogr%phééonf&ﬂa?%élfaapw ;;L :‘ glnﬁl y

(iv) in gaﬁerallthﬁiours& of altidts W@s followéd by TLBGin(l Té4ction times are given for
piperldlne4 nm, 1.92 - 1.97(3H, nm, 2.00 - 2.01
llluStfat‘P!EHnyacar boxylic acid m, 2.55 - 2.62 (1H, nm), 3.03 -

(v) y1eldf§ a@qul éltlflforggustétlg& oﬁl% ad gf@ not ﬁeéé%sarﬂfl t}i]d%e (@ﬁih d%h be obtained by
diligent @BﬁﬁssOikZelk}pmentcmpax)atlonsaﬁemzepea@dyé m@mamte@a} Was required;

(vi) whe% éc leg '}%@f{ ga%a P?I) gs in’ th}: }drm ofl d%lta Vgilues fo& major c?lagnost%cd' protons,

given in parts per million (ppm) relative to tetramethylsilane (TMS), determined at 300 or 400
MHz (unless otherwise stated) using perdeuterio dimethyl sulfoxide (DMSO-ds) as solvent,
unless otherwise stated; peak multiplicities are shown thus: s, singlet; d, doublet; dd, doublet of
doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, multiplet; br, broad;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) solvent ratios are given in volume : volume (v/v) terms;
(ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical
ionisation (CI) mode using a direct exposure probe; where indicated ionisation was effected by
electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z are
given; generally, only ions which indicate the parent mass are reported;
(x) The following abbreviations may be used below or in the process section hereinbefore:
Et,O | diethyl ether
DMF dimethylformamide
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Ni moyl)-6- (2H, m), 1.54 (1H, d), 1.62 - 1.71 (4H,
propyl sul fanyl- m, 1.77 - 1.81 (2H, m, 1.91 - 1.96
W@ 2048/053390 pyridin-2-yl]-4- m, 2.24 (2H, d), PCBB8B2007/004131
2 90 (2H, m, piperidyl]acasic 3.06 (2H, t), 3.92 (1H,
, 4.29 (2H, d), acid 6.291Hd,6.471H,d,7.721H d O
I%(H%l)l([S 1H N OOlI\/HzCDC13)095420N
(cycl yl carba (31 4iCH{Grompthgae " ¢ "45 71y, 1.50 -
L 9ol N s noyl)-162dmarhmyethan@2 - 1.69 (4H, m,
1.82 - 98 propylsulfani/ (3H, m, 2.01 - 2.07 (1H,
m) M@@H 2.25 o pynrsteane 2y|] 3- (2H, m, 2.75 (1H,

3.13 (3H i peridyl] acetic m, 3.91
(1H 25&%4 15 - g oetel Il a6 32 (1M ). 6. 50
(1H Wp 7.73 (1H dyat& 1- [5 1H NVR (400. 13 Mz,

CDClS O 95 392 o0 a &cycl ohexyl carba (3H, t), 1.09 -
1. 40 TFA4, m), 1.64 -tridudmgaceiigwed 6. (4H, m), 1.88 -

1.97 | , 2.23 | | | - , 3.04 -
3.18 1((%9:, . 3.42 Stgtgg’thHfi’aﬁo%y?iudi Y. n)n), 3.54 -
3. 60 NSO rr) 3. 69 (ditdethgt)splfoxideyl ] pyrroli di ne-3- 3.91
77 ROl ) 7 2| (Fepeopenthinitl (40 19 e ¢
DVEO pe46: @]5%@) ( CYIQ&H?FBQ?-ﬁﬁﬁ&ﬁylgm%ﬁgﬂﬂl)cﬁﬁoodllmgﬁe

1.18 (1H qxlv
(1H, . 1. 55 -hYdﬁﬁthl der opy! sulfanyl 1 90 (10H, m,

212 26 (2H, ™, .pyridin 3- 2.71 - 2.77 (1H,
PI&% 3.01 (3Hdlﬁ¥9m% %{%‘%} 1 acetic 3.63 -

3 66 HEND M, 4. 20 (dkétny 1ob)zod1@a12>8x lagi d (1H, d), 6.47

(1 H d), 7.61 (1 H d), 7.79 1Hd 12.15(1H,s) 8

- [ 4-FtEACIH NVR (BO@tMZCW CDC13) 0.83 ~

(cycl | carba 0.8 91- 0.97 (3H, m,

1.19 ﬁ&@g@ N noyl ) - Sgdg“i‘ﬁ%gﬁ%@ﬁg . 1.25 (1H s),

1. 28 K;PD,35 0”0 pr omdtasslsiuhaphdsphe(téH n, 1.33 (2H,

in), 165(1H m, pyridin-2-_1.91 (1H, d) 2.99 (2H,

t), MegdOg2H m, yrpgRcSRRfRle - 353 - 3057 (2H,

, 6 - 3.70 (1H, |caC|d380 3H, ,
:?.87%28‘25H, n, 6(25 (1 e%b%&%gi 6.50 1H, n),( 76?

1H, d BINAP 2,2 -b1s(d1phenylphosphino)—1,1’binaphthyl
Dppf 1,1°-bis(diphenylphosphino)ferrocene
dba dibenzylidineacetone
PS-CDI polymer supported carbonyldiimidazole

-3-piperidvllacetic acid

6-chloro-N-cyclohexyl-2-propylsulfanyl-pyridine-3-carboxamide (Intermediate 2, 1.88 g, 6.03
mmol ), Methyl~(R)-3-Piperidine Acetate hydrochloride (1.17 g, 6.03 mmol), K,CO; (2.50 g,
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(3R, 5S)-4-[[5- '"H NMR (400.13 Mz, DVSO-d6) 0.98 472
W@20d8M5319N~ (cycl ohexyl carba (3H, t), 1.11 - 1PABGBLH7/004131

m, 1.20 - 1.31 noyl)-6- 624H, m, 1.55 - 1.64 (5H,

m, 1.68 - propylsulfanyl- 1.82 (10H, m, 1.95 - 2.00

18.08 mr%xﬁj)'l) and %Wr&xﬁﬁrﬂl%wprﬁ%?ggg%ga gucfeweﬁ_plﬁlﬁfm ﬁtlréegg 29 128’3;. for 2 hours.
The mlxﬁlilé"khahgéd fr@mga"poo?lty%ﬁﬁfole wﬁﬁé‘hm?tﬁlre t6 aﬁ Hrdnkblsoldlion. ThGeaction was
cafboxylic acid (1H, d), I1.85 (1H s

stopped @nd QoL@ (d&R?LBﬁpnnrﬂ[eWs evRpouNRd (10 reBickAkpresVECVERY (30 ml) was

added a 1g?p1?%51210tl1\|w N g(%%clte(g gz?t)fx?%% b@ (A’i?d_l IHLS )ﬁyaslliéi(? \grgh P%lﬁlé ?1 (B mL), dried

over Mg%)O@ Jilterel 04 e@z@[ﬁ'&rate@ ﬁﬁwgédﬂcfzz@ptflssgurmo gite BB orange Zﬁ (t64hs
ridin

preloaded oggle(h;gq.prfdt gﬁllrlfga‘g@ gy gpqhd}ﬁhﬁ“@l} g@gﬁ@i@rmy(é@z, ﬁlyentzgr@;yent 0%
to 50%, Qe@gg Fi(ég&'_ﬁ 3@1’96 %1%% c’[:lglr éﬂl@g}n%u% ag % Iﬂéglﬁy{ yeg)oaﬁ%ggv]i%h%hrstalhsed to
give awﬁi)te sdlil @-44[H55%H NVR (400. 13 MHz, DVMSO-d6) 434 N

The sohqlryvas 1&11(19163r (1:r¥ %#%?ﬂﬁé( Br/rlgf) a&ﬁ’@g\?v@g%lcfeﬁflo tgi)laﬁ lﬂovieds‘t@/ E‘Q(SH((#FI mg).

The reac%l gévaf iﬁfrgcp %@ I%Uﬁ*{;t?lfd él:rﬁtu%e g% tlgrzyhoﬁﬂs Tﬂe s%?utfo%'ilvasta)cldlﬁed with 2 N

HCl bet@eehfpH 42n2@ BH( L #dyd thve pinduct era)h;ac‘@d&? E(@H: (23) 40 211195The solgigon was

washed &ﬁg']?ng% QO 15‘?:5 ncP a?é 0_’("’&2@3@%@8 ghe7011rg|§n1g %?p.iase é:)vapo(fatgg uthér reduced

pressure"f'@ ﬁ/)ea\;l‘lgité)%hgl]\ssUS S99% C' d 12 2-[(395)-1-[5- 1H NWR
8 %I’ ~ (cycl ohexyl carba 0. 96

(3Ht)10912 1H ,122135HPLCNS

NP a0 P@%@%H Y1131 ) 6 O By LT, 1.4

(1H, m)21 §Q(2H33t |1cbsn 1272 (ZIer)fﬂl 692 198 (12Hm)t l 77$3H9m§ 183 duPs (1H, m),
ViTp

2.12- 2@3@}1#}1) 2317?/1] Rt e % 1300?(@@ n@) 363 - §267 (iﬂ ng f 20 (1H, d),
4.29 (1%3?86 2, 3%,)7 GLERWH2 kg 315 1H R (300. bra
MS m/e MH"420

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 2 and an appropriate aminoester starting material:

Compound Ex | Name "HNMR § MS
m/e
MH"
q O 2 | 1-[5- 1H NMR (400.13 MHz, CDCI3) 0.95 | 406
/(\/(M\N (cyclohexylcarba | (3H, t), 1.11 - 1.37 (6H, m), 1.46 - 1.57
A moyl)-6- (2H, m), 1.65 - 1.78 (5H, m), 1.92 - 1.97
H propylsulfanyl- | (2H, m), 2.03 - 2.07 (1H, m), 2.50 - 2.57
pyridin-2- (1H, m), 3.02 - 3.12 (3H, m), 3.42 (1H,
o0 yllpiperidine-3- | q), 3.88 - 3.95 (1H, m), 4.03 (1H, m),
carboxylic acid | 4.36 - 4.41 (1H, m), 6.33 (1H, d), 6.49
(1H, d), 7.73 (1H, d)




(cycl ohexyl carba 0.58 (t, 3H), 1.06 - 1.38 (m 7H),
1.51 - oi Nnoyl)-6- 1.63 (m 1H), 1.65 - 1.86 (m
W@ R)08/023154 N S propyl sul fanyl- (t, 2H), 3.60PET/8BZ6D7/004131
(m 1H), 6.82 (d, 1 pyridiB82- 1H) 7 43 (d, 1H), 7.57
(t, 1H), 765 (s yI]oxybenzmc 778- 787(m
ZT),—Oo: LT actd
3-15- ¥ ,@,R 9 073, Mz, MHz EB3) 0.95 - [ 406
2| Wy car eﬂlcc?ufba 1 1.22
19" S N rmy|n;l%é)-61 84 (rr %ﬂI(Ltd) é lé”é?}H
o. L 3Y7%  prdpyl quiremAsulfangln | bé6 . m), 62 71 BR(4H,
I (d, H),| 7. §pyridgr-2di n- 2- b 16. 173’(% )i17§ 1.8%(168
(d, 1H), |8. 08 ylpijesidirfeatry! b1@b121092{h97134ﬂ mgzm (2101 (1H,
1H), 12.73 - |i@rekyliencidc @@ .95 2.6D( HAARY, 0FBLBI00 (4H,
PCT/ GB2007/ 004131 60 15 4t -3 dH 1IMVB), U300. ATS(Wizn),
DMVBO d6) 1431 | (cycl ohexyl canbe@. Al 214 18ty 1.05 -
L op jﬁ InE 21[1b O NS 1H'NM )(3 0712 z(@D 0.95 |420
j{f 84 ( af?c 51 141
5, ol YI[I| 3 1(ﬂ (4H,
IQ 765 (d, 7,99 d %
Ao yITsblfanyl bq Yl ‘dfan?[ 2 IB) 41 196 CH.
4-15- 1H |NMWR WM1®?Q1W .83 -2.90 (2H m),
(cycl ohexyl carmaeraiyél@,cqttc BHP 6 @H 3—921(1@ Pnd-29 KBEL D,
1.50 noyll)-6-acid 63 (m 1H) 6.29 (B4, d), Q48?1Hrd) app (113, b6
N |ar opyh S8 f [, 2H), | BIBEVR (300.33 Mz, HCI35082 | 420
i [di n-12cydibhexylcada [ BH,2)0.157- 840 (T, h)1.508- 069
& yl ] OXybe 62H), 8. 1@Hﬂ1 1169 @69@4H1ﬁ) 4-424-1.58
H%\“VR (300. 07, i&@ulfa‘ﬁ?@ﬁ M, hgxyb@aa%
1.14 ovrilii H, , 3 13 (
0 Irmyl)|6|§m clics :g %
1PN S ey i i?Bzh Lagedh iy 7?%?1#; )
(d, 2H), |6 |1-[5- 1H NMR (400.13 MHz, CDCI3) 0.95 |392
o (cyclohexylcarba | (3H, t), 1.09 - 1.40 (7H, m), 1.64 - 1.70
J@%N moyl)-6- (4H, m), 1.88 - 1.97 (2H, m), 2.23 (2H,
NN propylsulfanyl- | m), 3.04 - 3.18 (3H, m), 3.42 - 3.46 (1H,
of Tj pyridin-2- m), 3.54 - 3.60 (11, m), 3.69 (1H, d),
o yllpyrrolidine-3- | 3.91 (1H, s), 5.98 (1H, d), 6.55 (11, d),
carboxylic acid | 7.72 (1H, d)
7 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6)
9 (cyclohexylcarba | 0.95 (3H, t), 1.05 - 1.18 (1H, m), 1.15 -
°° J@ﬁN’O moyl)-6- 1.35 (SH, m), 1.41 - 1.49 (1H, m), 1.55 - | 420
o Tj propylsulfanyl- | 1.90 (10H, m), 2.12 - 2.26 (2H, m),
pytidin-2-yl]-3- | 2.71 - 2.77 (1H, m), 2.85 - 3.01 (3H, m),
piperidyljacetic | 3.63 - 3.66 (1H, m), 4.20 (1H, d), 4.29
acid (1H, d), 6.47 (1H, d), 7.61 (1H, d), 7.79
(11, d), 12.15 (1H, s)
IONEREEE 1H NMR (300.072 MHz, CDCI3) 0.83 -
" (cyclohexylcarba | 0.85 (1H, m), 0.91 - 0.97 (3H, m), 1.19 - | 421
NQN N 3 moyl)-6- 1.24 (6H, m), 1.25 (1H, 5), 1.28 - 1.35
i propylsulfanyl- | (1H, m), 1.33 (2H, m), 1.65 (1H, m),

oo pyridin-2- 1.91 (1H, d), 2.99 (2H, 1), 3.14 (21, m),
yl]piperazin-1- 3.53-3.57 (2H, m), 3.66 - 3.70 (1H, m),
yl]acetic acid 3.80 (3H, m), 3.87 (2H, m), 6.25 (1H,

d), 6.49 - 6.50 (1H, m), 7.68 (1H, d)




yl ] oxyphenyl ]ace 7.31 (d, 2H),

7.92 (d, 1H) tic acid

18 3-[4-[5- 1H NWR (300. 073 Mz, DMSO-d6) 443

w@ eopslostiexyl carba 0.64 (t, 3H), 1.01 - 1.38 (n®PCTEB2007/004131
1.50 N noyl)-6- 1.63 (m ), 1.65 - 1.89 (m 4H),
2.51 N ° propylsulfanyl (t 2H) 2. 57 (t 2H) 2.82
(T oZ20g ) 7 T4 o M Jd—g 472
o o 1eedddl |3 gﬂit‘l 1_}2"8;5;\{2@1
D gsl(_?j,'%%i‘b%ﬁ 4?@ 4?9?“ 1l o
(506, 072 | M 0 01 |48 154 - g R
(t, 3H), |1. 18propylwsifapyly 7H)82 @0gRm), 1.981 2.005 1K, &),
noyl ) - 6- |(m | Piicind2-03 - 2. 2088 { Pal3 24, mp 2996 QH, 9,3.60 -
propyl sul|f anylylja@ifo]addn@8 |-3.70 UG, [mm), 4 DB 4.45 GH, (1), 6.34
2H),  pyni di NnPmed-88 - 5. |4AQH( &), 61H) (1B YT . 481 H1 ), 7.60
Si—;M yl ]isul f| 3astoR} m&mdg (%{@%14%5(2&43)%01\}[%50 (d,
i XY -9 [p4-! N 18MFZ B dd.96 | 472
B @\W’@B 2@2&%%? (0? 1L ?F(b%
; H,
N(é‘y ohexyl ca ]( I?
N $ rm)"i 4 8(98 * réJ() % éﬂ
- 2.08 Fromlp‘?HYﬂ%‘%]"Yl'(n 'll) % i‘)
4.07 (m pyr|lf’jé({]§jl1 finol M@]@a ()ﬁ &5 7(1?%
6.60 (d, | ]| & Eﬁ‘éﬂ ,914
B e ey comiok g s (10
PCT/ GB20Q7/ 004a®bxybdagd 2- (14, d5-12114 (WNRsY 300. 072 I\/Hz
CDC 3%;?. A 443[[5) (cycl oheXyNMRE40( 13 MBH), DMSQ4ls) 434
J\O éfr?;g " H (&yo’i@le&?lcarﬂél Yy [316t), A1, - L1D7AH, nd), 624 -
(M 71H), |1. 67 moy’l) pmwm )‘qmysl 15234@2,11 $0)94.57 -
2.087(m |2H), 12H) (§H7 qg d),
3.92-4.07( riflila- ,
6.62 (d, |1H), %X H,
7.92 (d, |1
0. 88 2145 "H) (%‘}}E‘P %@2 Xéa ﬁ% 3 :
10H), 1.91 - oxy 681 d) 1H, s
amd
o 12 | 2-[(3S5)-1-[5- 1H NMR (400.13 MHz, DMSO-dg) 406;
ol /(j%” (cyclohexylcarba | 0.96 (3H, t), 1.09-1.2 (1H, m), 1.22-1.35 | HPLC
J<~® N H moyl)-6- (4H, m), 1.58 - 1.85 (8H, m), 2.12-2.2 | tR=
propylsulfanyl- | (1H, m), 2.31-2.45 (2H, m), 2.52-2.64 2.62
pyridin-2- (1H, m), 2.98 (2H, t), 3.09 (1H, dd), min.
yl]pyrrolidin-3- | 3.34 - 3.41 (1H, m), 3.5-3.8 (3H, m),
ylJacetic acid 6.10 (1H, d), 7.62 (1H, d), 7.68 (1H, s),
12.2 (1H, s).
13 | 3-[5- 1H NMR (300.073 MHz, DMSO-d6) 415
O (cyclohexylcarba | 0.58 (t, 3H), 1.06 - 1.38 (m, 7H), 1.51 -
. YQ f\fiN moyl)-6- 1.63 (m, 1H), 1.65 - 1.86 (m, 4H), 2.54
roo i| propylsulfanyl- | (t, 2H), 3.60 - 3.74 (m, 1H), 6.82 (d,
pyridin-2- 1H), 7.43 (d, 1H), 7.57 (t, 1H), 7.65 (s,
ylloxybenzoic | 1H), 7.78 - 7.87 (m, 2H), 8.13 (d, 1H),
acid 12.57 - 13.46 (m, 1H)
O 14 [3[5 1H NMR (300.073 MHz, DMSO-d6) 431
. YQ ffiN (cyclohexylcarba | 0.71 (t, 3H), 1.04 - 1.42 (m, 7H), 1.49 -
o s YW moyl)-6- 1.84 (m, 5H), 2.57 (t, 2H), 3.57 - 3.72
propylsulfanyl- (m, 1H), 7.00 (d, 1H), 7.58 (d, 1H), 7.61
pyridin-2- (t, 1H), 7.80 (d, 1H), 8.03 (d, 1H), 8.06
ylJsulfanylbenzoi | (s, 1H), 8.16 (d, 1H), 12.73 - 13.56 (m,
¢ acid 1H)




S N S noyl)-6-
3.87 propyl sul fanyl -

(m 2H),

2.

- 4.

WG 2®8/08194 pyridin-2- 1H),

yl'] sul fanyl phengol H)

88 (t, 2H), 3.64 (s, 2H
05 (m | H, 6.40 (d, 1H),
7.31 (d, 2H), 7.51 Rdr/GBR)07/004131

1] acetic acid 23

1H NWR (400. 132 MHz, CDC13) O 71 429

{+

(cyclohex

| pytidio-Zxci d

- |1H NyBs¢lBag1HRnZ0iN

yl célrcb;aldt 3H),

)ils\,"i;l o),
~6

|)oyl g &‘F}E)ﬁyfiwcirﬂ?ﬁ
py

ghylace

7

MR B0 LHHMSna8) -
LR
iih 61}15,7}@45 a1
Y e

WIIHDGB%(&ISD 431 1 N
.13 - 1.51 (m 7H), 1.57 -

431

0

69 s N

m@omd .

1H NI\/R(M
0.98 (t,
moyl ) - 6-

5=6- (m

élmlér&%#lg
( ?% %‘%

7.72
00. ¢

3H),
2.333C

1I—

06% en291c15 (
1H), 2. 99 (t

1H NN (300L0 BIMEHR DMSO db) 94
1,06 71739i

ﬂ

~1- ON
'4'%7-'474

?I—h

415

RSt

propyl sul

yriedi 2-

B

(cycl ohe
1.21 - H

T3
=

f1dny, |2a-[4{-[r$]- 1H),

1H N

1 H)(pyc'fo}&achdl;bal
| ohe >tﬂoy1)2622 (m

“ﬁﬁﬁggﬁeﬁiﬂ?@e

4.

-IVH
H,

#8 NMB. (860.073 Mif#y CDE1A%0.73),
HY, 39, 994(-d, 501eh, 7HD11.68 - 1.81
1), 31; 1.96 aRtoGH, DB, ATS ¢, 0

Z2H ©E8HX0810 N7l 1H),

6)53 %é— 168 661(&13}1() ‘rlosga 2H)

nyf?) H%79 El 1. 68 -

429

0

F'-'__\

g,
>

N—r
w

[0}
2
10}

VAR

3ﬁw

ciheeqﬁ%r

=
L

propylsulfanyl-
pyridin-2-

panoic acid

5 IJyIIUI

ray1)§ 59 (1H

yl]oxyphenyl]pro

ket %sms%’

1.63 {m, 1), 1
(t, 2H), 2.57 (¢, 2H), 2.82 (t, 2H), 3.58 -
3.75 (m, 1H), 6.70 (d, 1H), 7.04 (d, 2H),
7.27 (d, 2H), 7.79 (d, 1H), 8.08 (d, 1H)

443

&
O

S” N” 8

2-[4-[5-
moyl)-6-
propylsulfanyl-
pyridin-2-

xyJacetic acid

(cyclohexylcarba

yl]sulfanylpheno

1H NMR (300.072 MHz, CDCI3) 0.91
(t, 3H), 1.18 - 1.67 (m, 7H), 1.68 - 1.81
(m, 2H), 1.93 - 2.08 (m, 2H), 2.91 (t,
2H), 3.88 - 4.10 (m, 1H), 4.69 (s, 2H),
4.88 - 5.49 (m, 1H), 6.45 (d, 1H), 6.64
(d, 1H), 6.95 (d, 2H), 7.50 (d, 2H), 7.67
(d, 1H)

461

°©oﬁﬁf

20 | 2-[4-[5-
moyl)-6-
propylsulfanyl-
pyridin-2-

cetic acid

(cyclohexylcarba

ylJoxyphenoxyla

1H NMR (300.072 MHz, CDCI3) 0.77
(t, 3H), 1.12 - 1.52 (m, 7H), 1.56 - 1.68
(m, 1H), 1.69 - 1.80 (m, 2H), 1.93 - 2.08
(m, 2H), 2.77 (t, 2H), 3.91 - 4.07 (m,
1H), 4.67 (s, 2H), 6.38 (d, 1H), 6.60 (d,
1H), 6.94 (d, 2H), 7.06 (d, 2H), 7.92 (d,

1H)

445




d),

(1H, ﬁ)

~N & ,
tR = O propyl sul fanyl

noyl ) - 6-

7.78 (1H, d) WO 2008/053194 PCT/ GB2007/004131 62
0 27 (2S)-1-[5- 1H NWMR (400.13 MHz, CDC13) 1.00 -
wonqespsdiohexyl carba 1.05 (3H, m,
1.40 HPLC

392
1.22 -
61 1.46 (2H, n), 1.59 - 1.64
167-177(3H m,

1. 31 FAFGBRY0;7/004131

Y

47

1

| m,
1H

3. 16

(
434

L

PylSUGEaQﬁ

H, d)pyzém22 [ 1-[5-

yloxyheoy irox
2 pandic 28idHPLC

[

62H>)31 41208 (m, g2, 3.[
317—7(<M12 ADP 1%05(/&121; 1H) 6 3
y(ldchfdb@ @Q. (@511(IBH 08t(}, 2H), 334
(4, Y1796, (BH, n), 1.20

443

0. (cvrl Q

2-[-136 (3H, t

1.6 i’ycﬁé‘ﬂé HylcQJ)oa

pro

‘? o

falayipfﬁr@h
E’%C gridy -

RIFNNR! (R0 2oyIEEY CDaNY) 6.88
14,681); 11323811(%5101{) 1.91 - 2.08

%?F?,7 )g}% gi ﬁ{)1§87

13 MHz, DI\/BOd6) 434
QQ(RJ:[ M. 1.1 .- 122

/\

O

445

(1H, in),

1. 69 (@H| m

yl ] anli no]
(1H

. 69 (1H

1cy

c2 [3I\[5m)yl ) - 6-

.| (tR1ehexyNatbas

h@H)-6d) , 2.1

HH DBVIR (4001632 iz, PC1Y) 871
(b Py 1 Sd1-FlaAfim, 7E)71.56 - 1.661
O(ma, 12H)65.6y i8di(m, 2H)21.2%- 2.06
t O, 231)18.74i(1) 2H), 3.65 (s, 2H), 3.92
. 5b06 érﬁ ﬁ@), 6183, dnTH) 6.6244,
7185 7(0H. 7, @9 72Hb77(11§la a),

¢4 45 ¢) LH% (dl hns) 30

429

ola_o

?frﬁ:m-

(2H,
3 70 ( 1H,

tR

JU J.O IVI'IL

y h%wlc(fa%
y O
| mopyls liaqyl t)} €
| ©/ridén-

prop

1H, d)
yl] sulfanylbenzm

c acid

3 0.81
169

y%lm Nt 1% f-2.08

7r(t aHﬁx 034§§ (n,
11=1mgz A 1H), 7,01 (d, TED, 7.42 -

7.53 (m, 2H), 7.57 (d, 1H), 7.72 (d, 1H),
8.02 (d, 1H)

431

v

25

4-[5-
(cyclohexylcarba
moyl)-6-
propylsulfanyl-
pyridin-2-
yl]oxycyclohexa
ne-1-carboxylic
acid

1H NMR (300.073 MHz, DMSO-d6)
0.98 (t, 3H), 1.06 - 2.15 (m, 20H), 2.20 -
2.33 (m, 1H), 2.99 (t, 2H), 3.57 - 3.74
(m, 1H), 4.88 - 5.03 (m, 1H), 6.44 (d,
1H), 7.68 (d, 1H), 7.99 (d, 1H), 11.98 -
12.22 (m, 1H)

421

26

1-[5-
(cyclohexylcarba
moyl)-6-
propylsulfanyl-
pyridin-2-
yl]piperidine-2-
carboxylic acid

1H NMR (400.13 MHz, DMSO-d6)
0.94 (3H, 1), 1.08 — 1.13 (1H, m), 1.21 —
1.33 (4H, m), 1.41 — 1.47 (1H, m), 1.52
—1.67 (4H, m), 1.68 — 1.80 (4H, m),
2.24 (2H, d), 2.91 (2H, 1), 3.09 — 3.17
(2H, m), 3.60 — 3.66 (2H, m), 4.11 (1H,
s), 5.02 (1H, s), 6.42 (1H, d), 7.59 (1H,
d), 7.78 (1H, d)

406

HPLC
tR
1.47
min.




0 oyl] amno]propan (1 H d), 7.71 (1 H d) oic acid

31 1-[5- 1H NWR (400.13 MHz, CDC13) 0.95 420;
szqpsA()ﬁmm(yl carba (3H, t), 1.16 - 1.26 (3H mMPCUGB1007/004131
.41 HPLC noyl)-6- (2H wp, 1.52 - 1.74 (7H, m,
.82 196tR— Npropylsulfanyl (5H n) 210-

DSl

17 (11 2 AA
= o LI I

o TR AT DR, [

3.55
Cschd (2n] | e 3. 06 (AFUOREL m) L 1fiotdl oy |
,,,,, °1HN, 7. 71 (1H mc)pmlﬁzmﬂsw%@@:tlﬁﬁﬁmm??bﬁwéimﬁs g
6 32 1-[5- |1H NRrig#e- 13 MHzm), MBSO 269 (3420n),8.47 (1H, s), min.
(cycl ohex‘yl carpyfoBéing-3H, | 2.99 - 3.06Q1H3Mh), 3)6 - 12221H, m),
T L7 (R TN e b ae s AT £t CoE 3,00
. - . = S
(2H, d), |2.91 (2H, t), 3.|[1J %ﬂgmq?ﬁxﬁg gr@ié 1H74§4_
3.22 (2H,| m,| 3.62 - 3.65 %/) hyl -
(2H, d), |6.5C (1H d), 7. 6 d) 780
prperidimes A= ur Ldl U 434
(1S, 5 3?‘%- 1 ct SO 6) HPLC
Xy | car(ﬁ% e@‘gcar O ﬁl—Hi R =
PLC H |PRY8y1) -6 ). 1 1 55
1.59 PIOPBFkSLdfaHY]prop?/) %L?Vf‘aln ?P(}}%Qj{ﬁll(@? 8;§1H min
7)) .

e 2 19 (2H s),| By -ﬁ-znll‘H
3.50 (2H,| d),| Bp&Elyllpropag) t)32 89 (2289 28) m)pz A3 (2
azabi cycl|o[ 3.|10i0keciB. 13 (1H 3.6} -376BA H, 1), 44 (1H, d?)64 44
(1H, d) |hexgne-6 carboxy | (1d,aRiods 10(1B% dX-7.4 151 H1 ), IR
(400. 13 MHz, |DVMBO- d6) 420; (MJQ)(cycl ohexyl carba 0. 97

(3H, t), [1.15 (2H, n) 1. 2 .30 HPLC noyl)-6- (6H,
my, L1.57 Tagl. 44?‘[ NMR: (880. Nﬁ{,IBM‘SOdé) 434;
ul ff anyl qc E!’i(y@ gﬁ_a[ 47h: 521%%0 i 2? “m), | HPLC
R gf o ey B3 TG, BT 7 ® -
e o ;; g‘
(1H, 1din-2- 2.16 (1H, m), 2.94 -2.96 (2 min.

yllamino}methyl | (2H, d), 3. 55 3.65 (1H, m), 6. 14 (1H
Jeyclohexane-1- | d), 7.15 (1H, s), 7.47 (1H, d), 7.69 (1H,
carboxylic acid | d), 12.20 (1H, s)

30 | 3-[[5- 1H NMR (400.13 MHz, DMSO-d6) 366;
(cyclohexylcarba | 0.95 (3H, t), 1.09 - 1.15 (1H, m), 1.25- | HPLC
moyl)-6- 1.29 (5H, m), 1.55 - 1.65 (4H, m), 1.70 - | tR =
propylsulfanyl- 1.77 (4H, m), 2.96 (2H, t), 3.52 (2H, t), | 2.21
pyridin-2- 3.58 -3.70 (1H, m), 6.16 (1H, d), 7.49 | min.
yl]amino]propan | (1H, d), 7.71 (1H, d)
oic acid

31 | 1-[5- 1H NMR (400.13 MHz, CDCI3) 0.95 420;
(cyclohexylcarba | (3H, t), 1.16 - 1.26 (3H, m), 1.31 - 1.41 | HPLC
moyl)-6- (2H, m), 1.52 - 1.74 (7H, m), 1.82 -1.96 | R =
propylsulfanyl- | (5H, m),2.10 -2.17 (1H, m), 2.40 - 2.46 | 2.64
pyridin-2- (1H, m), 3.00 - 3.11 (2H, m), 3.35 - 3.45 | min.

yl]azepane-4- (1H,m), 3.55 -3.65 (1H, m), 3.70 - 3.85
carboxylic acid | (2H, m), 3.88 - 3.96 (1H, m), 6.14 (1H,
d), 6.44 (1H, d), 7.71 (1H, d)




carboxylic acid 35 1-[5- 111 NWR (300.072 MHz, CDC13)

0.87 448; o (cycl ohexylcarba (6H, d), 0.96 (3H, t),
wQa2m8/0531%4 39 (7H, HPLC N noyl)-6- nm), 1.54 - BCHBBLMM004131
n), 1.69 - 1.76 (5H, tR = 6®N N S propyl sul fanyl - m,
.92 - 1.96 (2H m, 2.08 (2H d), 2 99
[Jy[j UI = 'ﬁl J . IT\LI‘I H 420.
b ggrcﬁ] Yoy bgl% %gs g&ﬁgﬁq HPLC
i Q:heﬁ CHt 1)
@;xyl P eoD 36 1 @H ) N gHe) l\h-igll 177 R=
MQ 3) o 90 zwpylwlfamdym o(HéIx )c%p% d), 281 (Bl P15 | 2.75
1 201 - 1.|38 (|@wridimy2-yll-52 HALZ (BN, Adgl- 3~®(1H 111)6800 min.
(5H, n) 1. 83 metlylo1 (4H, |n2H, d), @450:(FRH;d)3761 (1H, d), 7.80
propyl sulif anylpiperidtheld- (2H, (18 d) 3. 26 (1H, d), 3.55 -
3.70 2.60 pyrohfboRylcadid-3- (3H, m, 3.88 - 4.00 (2H,
M. 6 4pé333,iH,CI(I1YSBR) -308t hyg('(lbﬁNMﬁ 4&)(7311\11'% @ﬁMS@f@ (11 404;
ooty e S G It azg%w
g
W/QH &gﬁi’té i:gz g%?r "i é’g;i 25 ( 9TCH, 2.§5
= " N prdpy! JUVFgRyEy ]1 71 I ZPE T,
(3H, m), [2.93 azpRieicle(A.Ixy) §-13(1E 5762é.P121) (hi (1,
3.62 (1H| s),| 4x88-6ri n. p| peridyl]-2- (1H, d) 4.43
(1H d), 16.42 dafiexykig acid. 58 nethyl- (1H d). 7.74
[Q}\b 13 J0--[[3H, s) ro sHIINMRI(d0AD RMIQ8/IESDL) 420;
ffﬁ%zt[ 07/ 004¢doheiglodfbalt @93@1{11) [15t5 @H, MYRL.03003073 | HPLC
NN f&dj-6- (cycl oh@w afBa -Q.QA42(3H), 1.57-1.66 | tR=
Lpe - L WopyRulfahyR2 | 17bI §7RJ(4H% {16203 | 2.52
(4H i 525 3.2.97 (2H, | min.
pro yl sul %C_‘g zii?—l i*% 1‘3() ﬁg
2.62 2.57 pyr) 2‘“& ,
00 ). 3.39 jnin. %’}9? rrolld ] 3t &LHd)hf e‘ﬁ
3. .68 (QI—l, m, ud (1H
(1H, d), [A%d Th- d) 39 3-] }[WRl(ﬁPWW%C@%WW 448;
/D([\/jsi@ 434 (cyclohexylcarba d), 0.96 (3H, t), 1.14 - 1.39 (7H, HPLC
SN moyl)-6- m) 1.54-1.63 (1H, m), 1.69 - 1.76 (5H, | tR =
O}%@ NS propylsulfanyl- | m), 1.92 - 1.96 (2H, m), 2.08 2H, d), | 2.99
H pyridin-2-yl]-4- | 2.78 (2H, 1), 3.05 (2H, 1), 3.92 - 4.00 min.
propan-2-yl- (1H, m), 4.20 (2H, d), 6.21 - 6.29 (1H,
piperidine-4- d), 6.40 (1H, d), 7.72 (1H, d)
carboxylic acid
2 ) |36 |15 1H NMR (300.072 MHz, CDCI3) 0.90 | 420;
f\j\)LN (cyclohexylcarba | - 1.16 (6H, m), 1.20 - 1.38 (6H, m), 1.52 | HPLC
Op N ?W moyl)-6- - 1.68 (5H, m), 1.85 - 1.91 (4H, m), 3.04 | tR =
I propylsulfanyl- | - 3.11 (2H, m), 3.26 (1H, d), 3.55 - 3.70 | 2.60
pyridin-2-yl]-3- | (3H, m), 3.88 - 4.00 (2H, m), 6.34 (1H, | min.
methyl- d), 6.40 (1H, d), 7.72 (1H, d)
piperidine-4-
carboxylic acid
37 | 2-[1-[5- 1H NMR (300.073 MHz, DMSO-d6) | 448;
o o 9 /O (cyclohexylcarba | 0.95 (3H, t), 1.09 (3H, s), 1.14 (3H, s), | HPLC
e moy!)-6- 1.24 - 1.53 (6H, m), 1.55 - 1.63 (5H, m), | tR =
I@ N 3 propylsulfanyl- | 1.71 - 1.79 (6H, m), 2.64 - 2.87 (3H, m), | 2.93
pyridin-2-y1]-3- | 3.05-3.12 (1H, m), 3.62 (1H, s), 433 | min.

piperidyl]-2-
methyl-

propanoic acid

(1H, d), 4.43 (1H, d), 6.42 (1H, d), 7.58
(1H, d), 7.74 (1H, d), 12.20 (1H, s)




(cycl ohexyl carba 0.96 (3H,

1.37 -

HPLC

"~ moyl )-6- 1.50 (4H,

1.11 -
m,

t), 1.30 (6H,

1.55 -

m,
1.64

W@ 20d8/053194 1. 69 - tR = propyl sul fanyl- 1.79 (5PCTEB2007/004131
2.28 (2H, t), 2.59 - 2.67 3475 " | pyridin-2-yl]-3-
(1H m, 2.91 - 3.02 (3H m, 3.60 (1H nin.
T G P R R D}ﬁSQﬁG 105
9 M s lcéqer(}ilcz[lrga HPLC
~|(cyg F‘B}Y@x@‘l car ba |- FT’) {95 - ]17f0C8H1 O2 R =
------ O(lHHrr) 1. 24 propyiutfanyl= G 2.7 @ Hra), $48-2H, g2 QHZG% 2.57
26 131 ( Didim2- 1. 58 |-(1HRm, HPGHRH.SUIBGH, 1368 | min.
(3H, ), |1. 72 yllpgr8diaBH, |M3.43L(185 nD), 333 -Pya8 @D 6.09
(1H, s), |2.96 y{jabdtictarid 3. 7Y 1HLH, 7590, - B6BAR, dihes (1H, d)
ylTazetTdizp- 33-3-88 (2H mMigAME (6073 MHADMSO-d6) 58 | 434;
yl'l ;oxyageti ¢ &e&}lckfba .96 B9 (111hI 1d3 61 @ﬁb ﬁlz,bl HPLC
o s (1+ 1[5 (% 9. R=
d6) 460 ohex i 7?
7159 (1H ? iy e | 31 % 2.75
(5H, 'y, |1. 35 Pyriginy y] m) 6 min.
propy! sul|f any |p1pe11dg P"("?P-P ( }éﬁ) @f’g (1H
2.09 - 2.197 |®§esddn- 2-yl ]} 7§71§Q01|11H T2 GH, 4),
2 34 (2H| M. 2.67 - mn. kﬂ@bﬂ&ﬁ@hcvcmb 2.90 (3H
os/gggt -403.|DHIC[H, m), 3. B6NMR(400.13 Mk, DMSO4R30 | 408;
@g* 4. 53 (é;ﬂdibhe@t)flca@a4&).9@aT}b,d)gyll.](b-laﬂﬂi(diH(iﬂ)i,l.ﬁé},- HPLC
L” iy 32 1162 (| In , 7.74 (w(zneﬁl) 11%.-203 { BH, 18)) 1880 {R =
(cycl o%egql/l E dﬁ;lNlﬁnleélOO 11§6 8169()(§14-§m ), N85 | 2.37
feyclohexy' %FQWXE) 2 Fé (2H0t)( %7 5‘1)3 84 - | min.
273 1L |3 04 Yeresgc aﬁpyl m)r 4% BT s
Yy f@ VW Eo P 13%96“ e M}ﬂ?‘ SOA6)g | 460;
o .0 i pé&ridyl I ’
%Eﬁ%“opané- 1| (cydd heXIh?a@li (Q9§-I(3I§ 1), Il b9 ( Iﬁblle?—z‘ HPLC
R moyl?6- 1.34 (5H, m), 1.35 - 1. 5(1H m), 1.56 - | tR=
H propylsulfanyl- 1.64 (3H, m), 1.72 - 1.83 (9H, m), 2.09 - | 2.97
pyridin-2-y1]-3- | 2.13 (2H, m), 2.27 - 2.34 (2H, m), 2.67 - | min.
piperidyl]cyclob | 2.90 (3H, m), 3.04 - 3.11 (1H, m), 3.66
utane-1- (1H, s), 4.30 (1H, d), 4.53 (1H, d), 6.48
carboxylic acid (1H, d), 7.60 - 7.62 (1H, m), 7.74 (1H,
d), 12.20 (1H, s)
o o 0 /O 42 | 1-[1-[5- 1H NMR (400.13 MHz, DMSO-d6) 446;
/Ejik N (cyclohexylcarba | 0.79 - 0.83 (2H, m), 0.96 (3H, t), 1.04 - | HPLC
1@ N TT moy1)-6- 1.20 (34, m), 1.25 - 1.50 (6H, m), 1.53 - | tR =
propylsulfanyl- 1.78 (10H, m), 2.73 - - 3.04 (4H, m), 1.87
pyridin-2-y1]-3- | 3.65 (1H, s), 4.39 - 4.45 (2H, m), 6.50 | min.
piperidyl]cyclopr | (1H, d), 7.60 - 7.62 (1H, d), 7.79 (1H,
opane-1- d), 12.21 (1H, s)
carboxylic acid
o /O 43 | 2-[1-[5- 1H NMR (400.13 MHz, DMSO-d6) 422;
OJWO (™ (cyclohexylcarba | 0.97 (3H, t), 1.12 -1.21 (1H, m), 1.27 HPLC
S H moyl)-6- (4H,m), 1.59 - 1.66 (3H, m), 1.68 - 1.74 | {R =
propylsulfanyl- | (2H, m), 1.76 - 1.82 (2H, m), 2.04 - 2.13 | 2.42
pyridin-2- (2H, m), 3.00 (2H, 1), 3.45 (1H, q), 3.53 | min.
yllpyrrolidin-3- | - 3.57 (3H, m), 3.66 (1H, s), 4.06 (2H,
yl]oxyacetic acid | s), 4.31 (1H, s), 6.14 (1H, d), 7.63 (1H,
d), 7.69 (1H, d)




43 2-[1-[5- 1H NWR (400.13 MHz, DMSO d6) 422;
(cycl ohexyl carba 0. 97 (3H,

~

t), 1.12 -1.21 (1H, in),

wa2@3058bC noyl )-6- (4H, ), 1.59 - 1.66 (3H, P¢'@‘/GB1006,@04131
- 1.74 tR = 1 propyl sulfangs- (2H m, 1.76 -
gg)n M, 2.04 - 2.13 2.42 pyridin-2- (2H m, 300
&yt ), \)ﬁ-rt\ l® A . | II
3. 57 (3H|2 %yﬂisl 3 Ré 450;
O%/ ﬁﬂ& 4 3] exyle ﬁa@al é\{% (2_?-[,7 31 g HPLC
9"(1H| d \A@%@b@ 053194 réééd%H/l@Ml - Tg( (R =
\O [[Hl 1H | Meepylsdiangls MHzS8 Dl (#id) masie71- 1.79 (SH, m) 2.63
cyc ohe><y| camyadm-251]-3-1. OD%SBLO%@H 1),0991 - 3.03 $3H, 1), | min.
n) HPLC |” noy Ipipedidylost@pr  [13.28- 87A0,(3H) m),13.60(1H, 5), 459 -
(1H m, |tR 3 dyasipaery| sul 4.anyiH, b), 587-- 615BEH, 4k, 76D,
{ 71- 1.79 (3H m, 2.63 pyH,d) 2 niH, d3-12150941H; s)2. 02
( ; mé 2459( %[f > (SH, n’iHNM (40@&PMH9>ﬁM%EyF ar 464;
ff’ﬁ%‘* e iR r ;gé
L%/S?dﬁ) 464; PGORYévﬁ% Wg 2.84
1. 18] (1H,| m) | Pyrifii-2-y piC 223 | min.
A 1,37 (6H,| d).| piveriylloxyla Br 3yfisl @ fnén 31337
o° (2H, ), [1.54 methyle6 (3H, p§lLH, 1n)6%66(1 89, $0841H, d), 4.31
pyri di n- 2-yl ]|-Bepdnbld, acig , [1(190 &), @410H, 1;19”66(1}2 a6 74
2.93 mn. pi peridyl ] oxy] | @H,d2H2.50 (1H3sP0 - 3.08
(2H m, 134633 2-[[3 [37 met hy| tHINMR @D0.13 M8z, (DMSOs46) 436;
4.08 | d). ¢ éi &hexgldaﬂﬁmom%@ﬂdc (i1t - dhg (Fi14m), (11211 HPLC
jﬁ%ﬁ”f (1H, 3247 153946125 i}i 1. 4H | R =
Q e (?gf_’l- 15’) 9 % ”m °1V g% "1‘98- 2.51
I noyl)-6- [L.27 m‘%?y % ; min.
L =N propyl sulﬂﬁ?ﬂf}y éflsl0 % 1O I%)%
oSy, 1.98 | 2.|=ticdeKd din- 2 @H»én) 8373 %(1 4.09
3.01 (2H,| m,| 3.18 - nin. 14yt ,are)éf'@dlﬂ
(2H, m, [3.41 - 3.47 (2H, ﬁl) 7 Hod);7e7[41 Hazd), dZ(SQH
m, 3.82}F 3.187 (1H, in), 4(11’859409 (2H, s), 4.14 -
4.1 /(@H,47T),1—§5-52 (1 H | IHNMR (400.13 MHz, DMSO-d6) 420;
o’ (N (cyclohexylcarba | 0.97 (3H, t), 1.12 (4H, s), 1.27 - 1.32 HPLC
j@ N moyl)-6- (4H, m), 1.48 -1.55 (1H, m), 1.65- 1.85 | R =
Tﬁ propylsulfanyl- | (7H, m), 2.03 (1H, s), 2.06 (1H, s), 2.94 | 2.76
pyridin-2-y1]-3- | - 2.96 (2H, m), 3.25 - 3.35 (2H, m), 3.65 | min.
methyl- (1H, s), 3.82 (1H, d), 4.10 (1H, d), 5.75
piperidine-3- (1H, s), 6.50 (1H, d), 7.60 (1H, d), 7.71
carboxylic acid | (1H, d)
O |48 |25 1H NMR (400.13 MHz, DMSO-d6) 4483;
™ (cyclohexylcarba | 0.96 (3H, t), 1.05 (6H, s), 1.17 - 1.31 HPLC
TO N H moyl)-6- (7H, m), 1.57 - 1.66 (5H, m), 1.72 - 1.84 | {R =
- propylsulfanyl- | (5H, m), 2.81 (2H, 1), 2.95 (2H, 1), 3.65 | 2.90
° pyridin-2-yl]-4- | - 3.67 (1H, m), 4.46 (2H, d), 6.49 (1H, | min.
piperidyl]-2- d),7.59 - 7.62 (1H, d), 7.74 (1H, d),
methyl- 12.09 (1H, s)
propanoic acid
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d), 7.60 (1H, d), 7.74 (1H, d), 12.50 1 H, s) o n 47
1-15- 1H NWR (400.13 MHz, DMSO d6) 420; o~ N
w@ eopslosiexyl carba 0.97 (3H, t), 1.12 (4H, s), HCRGB2007/004131

1.32 HPLC -: N N noyl)-6-664H, m, 1.48 -1.55 (1H,

QL1§5;%85tR—~~J propylsulfanyl (7H m, 2.03

\J.l S) ﬁwrsl 1. -LDM 6 460,

2. &H R)R (%,f q%exﬁfar%a ;%% ;ﬂ? (7H dﬁ&% HPLC

fﬁﬁrl di ne- 3- HEOYIQ'6'S , ﬂ 179 02 ) 221 [tR=
JKO car boxy prapyissl bl 314@1@ )1 4.2 H) (H, |2.98

(4oo 13 NHz, | DvsGnelsyl]448;| 1), % <3 676 ), da7d3Hodpe | min.

(3H, t), {1.05pi@kdyHoycldh 147.50 ql}BIl),l—Pﬁ(UlH dyok¥4 €161, d),
(7H, m, |1.57 utand-166 (5H, |ML.95(IERs) 1.84 tR =
propyl sul|f anylcarboRylic 48id 4. 81 (2H, t), 2.95 (2H t),

3.65 2, 9L6504 |qy1 IN=-Z-yTT| mNNﬁ%(@@o blﬁHszM 446;

So4dy
(2H, . 9( g’%,l'aarbap' 025 L gyk] m 7 P81 (51% f% | HPLC
mgno’ Lol PV 8/053T¥J§ % g%lﬂ s
o&@lj‘[ [5I-C1ﬁ|CINrPF?P(YA%‘8tO Mz 41 m% 287

(cycl ohexyl C'lrpﬁﬁd@l‘zjéﬂ : : Tnin.
1.56 - HRLC |'pipesidyllyy Oprl )1§+ﬁ6( S),14é 44§ 1;1.1 d),
(3H, ), |2.21 o:pane:l NN S 069 Hé,ui)f’éﬁ g+ 7.61 (pHad), (75?4
m, 2.84 |(2H, cadboxpli@acid 2H, (121, B 120r(LHi p) 2-yl ] -4- t),

3.65 - 3.1 ((HE5-m), 4.47 |(ZHEHNMR,(400.03 M}mzt,ﬂiidVISnydQ) 408;
cyel g[irj\f 50 (J(cyélo&kylczrtﬁo Q.961(31)t), 100724.10 111, ©),,1.24 - | HPLC
I%’A 11-9%634 ) carbpzytm lﬁ;:ucsm d6 (38, [05), 171 - | R =
AR (400113 W n9 ) A160 (4K Cﬁifz 935*99 8.353 |2.30
6_J) = 0.75 (2H, ﬂ 1 th, 8 1- §{381 min.
r ") 1) noy] e ﬁ 97 4 6H4
T st s
- 1.66 (8H, n)car a%@ di ? 6(
(AH m 2 f\ 2.9 lsl)ll 1 P\/PIJ:\nr

g v
(2H, t), 3.66 (1H, s), 4.42 - 4. 46 (2H, d), opane-1-
term&nidQ (1H d), 7.59 - 7.61 (1H, d), 7.73

2,6-dichloro-N-cyclohexyl-pyridine-3-carboxamide

O
/E\\;EU\N/O
Cl N/ Cl

To a solution of 2,6-dichloronicotinic acid (5.005 g, 26.18 mmol) in DCM (60 ML) was
added a few drops of DMF followed by the addition dropwise of oxalyl chloride (2.27 mL, 26.18
mmol). The reaction was stirred at room temperature for two hours until gas bubbling had
stopped. The solvent was evaporated under reduced pressure to give an oil. DCM (60 mL) was
added and the reaction mixture was cooled in an ice bath. Cyclohexylamine (5.98 mL, 52.36
mmol) was added slowly keeping the temperature below 15°C. The reaction was stirred at room
temperature overnight.

The reaction mixture was extracted in DCM and washed with sat bicarb (30 mL), water

(30 mL) and brine. The solvent was evaporated under reduced pressure to give a brown/red solid.
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15

20

25

carboxylic acid 1H, d), 12.00 1H, s) 51 4-[5- 1H NMWR
(400. 13 MHz, DMSO-d6) 408; o (cycl ohexyl carba 0.96
W@ 3d8/053194 1. 07-1.19 (1H, m, 1.24 - HPLC noyl P B6B1003/004131

(4H m, 1.57 - 1.66 (3H, @, 1.71 - tR= rNNs

propyl sul fanyl - 1.79 (4H, m, 2.95 (2H t), 3.32 -
e L T e T R
98%) 4.02 (1H, m, 4.19 - 4.22 carboxylic acid (2H m,

6.55 (1H, d), 7.66 (1H d), 7.81 (1H d, 12.|921H,s)

Intermediate 1 2, 6-dichloro-Ncyclohexyl - yr| di ne-3

1 N Tq.\a |

iSRSNI sl oo O Pl gy 3914l 120 it 130

-1.34 (1HCM)( BSS ML)5OW@H, madideel- a7B@Hp|m§;|dsSéb(fZH;)MF 3t 4 DWe d Hhym), 7.62 -

diti on dropwi se of oxalyl chloride (2.27 niL

764(1H2é) 17893 (Ho ), 84@1‘3%@50“ on was stirred at room

MS m/e hMpiFPeFpt ure for two hours until gas bubbling had
stopped. The sol vent was evaporated under reduced
pressure to give an oil. DCM (60 nL) was 10 added and

Intermeditge 2eacti on m xture was cooled in an ice bat h.

Cycl ohexyl am ne éTS 98 rrL 52. 36 mmlzl added
ﬁs?lﬂw o Ne@yslahesyl dreromripdiany pyridinesine reaction
was stirred at room tenperature overni ght. The
reacti on.m xture was extracted in DCM and washed w th

satO bi .@ (30 nL), water (30 nL) and brine. The
/(Tf& xS evapor ated under reduced pressure to give
a

/red solid. WO 2008/ 053194 PCT/ GB2007/ 004131
N t was recrystalised in hexane/ethyl acetate and
filfered to give a white solid (6.986 g, 25.6 mol,
98"%le NVMR (400.13 M1z, DVBO-d6) 61.12 - 1.18 (1H,
m 21 - 1.25 (1H, m, 1.29 (2H, m, 1.30 5 - 1.34

”ﬁélzﬂsolﬂ@ion éf ﬁgpane]thﬁ;(ig-ﬂ m]l) 32 g9 3&1071)1 éré Y)'ME @Zi m_E) was added

slowly a@)olutmng)g 1N1NI&1HMDS 2 "EﬂéF (13-;111 d3)3 Aple: ’INI;q.mQ(‘VLge was st1rred for ten
minutes gp %oteg#rgf %{p%{ 1)1/r8l ! (’%t%arlll adggdpsrlgwg 1193 s?oluuoln of 2 6 %whlogcgNé%?frc%ohexyl-
pyridineox-aafbegamide (Intermediate 1, 8.95 g, 32.89 mmol) in DMF (50 mL). The reaction was
stirred at room temperature for two hours. The reaction was stopped and most of the THF and
DMF was evaporated. The product was extracted with DCM (150 mL), washed with water (2 x
25 ml) and brine (25 mL). The solution was dried over MgSO4 and evaporated under reduced
pressure to give a slightly pink solid. The solid was triturated in hexane and filtered; all of the

coloured impurity went into solution to leave a white solid (7.84 g, 76%).

'H NMR (300.072 MHz, DMSO-dg) § 0.98 (3H, t), 1.21 - 1.25 (1H, m), 1.28 (3H, d), 1.59 - 1.68
(3H, m), 1.71 (1H, d), 1.73 - 1.74 (1H, m), 1.83 (2H, d), 3.04 (2H, 1), 3.61-3.74 (1H, m), 7.26
(1H, d), 7.73 (1H, d), 8.30 (1H, d)
MS m/e MH" 313

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 3 and an appropriate aminoester starting material:



fj'

m., 32.89 mol) |

/ N C NS To a solution of propane thiol
in DVF (25 nL) was added
waoloapsam of 1IN NaHVMDS in THE (33 m,

(2.975
slowy a

m xture was stirred for tem8 is mnutes at room
tenperature and then added sl ovvly to a solution of

33. 00m ned1/GBIH08/004131

bIII bl UIIU)( I [o LdI_UU)(aIII UB
C‘"{‘Pﬂ 4 i lﬁ‘ﬁ/ 95 g 3”*%@ Wl) in DVE (50 n). |MS
The reactli on|was stlrred at roomtenperature for two |m/e
hours. The reactl on was stiopped and nost of the THE N
and DM was | evaporat ed. The product was extract ed MH
VVII_FT DCvt Okfﬂ IIBU HU
bri ng@:\st )&29 9&% - %oqisﬁMH% a?z 446
rd under | >
%Eﬁzﬁp t1y|pi nk YU The s ? g‘t% Hl’lnl)273
ne ard f il Icy gppenty lplfa f(lﬁhé) 20%1 'o%?%@lﬁ 4Pi00y 3.65
went/ i ntq sol| wyi-yridia-2-eavie(14. whi 3-88 s81%5d 1 Hymy.4.20 (1H,
76% . ' H|NMR)(3B®. 072 MHz,| OMBEO (B, &, 6.49811.3H, 7.6) (1H,
1.21 - 1|25 ( iperidyljaceti28’ (@L—I].7&X1H,1d)5m 14 (1168) (3H,
M, 1.71|(1 Hacd), 1.73 - 1.74 (1 H n), 1.83 (2H, d),
3.04 (2H, 53) 23(%} B34 (1HHNMRZ4@@13?MHZ1BM§6),<163 73 432;
(1H, 8.3 e} IcafdB EMH 343 (17 f103. HPLC
ol ! We”n% B‘red I 8y 341145 'izﬁaﬁ’l e,2”0 . tR =
J&@ »4sing |l nter % | 281
st i ng m;tEr 8 § 2% min
oyn ’
2-[(3@)0-1-[5 mmiéilp ’E)}v/é m)609
(cycl ohexyl cclry%lﬁlcqﬂc(ﬁfrl 1. ;{7‘%7%§1}ﬁd)b47 Q73@1H é) 12.2
1. 54 moyl )[-6- 1.88 (11 $.2,.06 - 2,25 (4H m)
2.73 " N= c;ac-[(a)mem[ﬂsulfbHNMR(éloolmﬁiz DMSO8iq)1H, | 432;
m, 93,69 |- 3.|@b6ycléhexylcagar | HOM- 2:18((2H, mix)1.2(B- 885 (413, 8% | HPLC
o~ %@jﬂk . |4. 20 thdylH6- y1 ) - 3-| ths - 4839(1(Hrm)c2)106247(3(PLH tR =
----- Cyd)y 3 7. 61 |(1H, cy@lo@&[ Byl &gl @H, dY, 275’4(216!4& 2.73
%/I%IIZ vaég dgg r1d % 3.2- [hzﬁ’ ga;r IH%M NVES (4 @(i‘ﬁ m) min
012 o R S e 2&% g
‘Cyz}lﬁe.pent y! S; | fa ’)i’-'\ l/lﬁjz)u (]IHO\S) 2 E2 .2 68 (1H
2,81 nyl -|pyri|@-H3B)-1d508 (jLHINMR (48033 Miig %Sgﬁ@ 446;
9 /555 m n. (cyclohexylcarba 1.11 - 1'33 (6H, m), 1.43 - 1.89 (15H, HPLC
Y HN moyl)-6- m), 2.07 - 2.25 (4H, m), 2.71 - 2.78 (1H, | tR =
T cyclopentylsulfa | m), 2.92 - 3.00 (1H, m), 3.59 - 3.70 (1H, | 2.80
é nyl-pyridin-2- m), 3.89 - 3.97 (1H, m), 4.15 - 4.22 (1H, | min.
yl]-3- m), 4.25 - 4.32 (1H, m), 6.46 (1H, d),
piperidyllacetic | 7.60 (1H, d), 7.72 (1H, d), 12.07 (1H, s)
acid
9 /O 56 | 1-[1-[5- 1H NMR (300.073 MHz, DMSO-d6) 472,
o~° T (cyclohexylcarba | 0.73 (1H, s), 1.00 (2H, s), 1.23 -1.30 HPLC
‘7(@ N & moyl)-6- (3H, m), 1.06 - 1.54 (3H, m), 1.46 - 1.76 | {R =
cyclopentylsulfa | (17H, m), 2.01 - 2.12 (2H, m), 2.77 (1H, | 3.03
nyl-pyridin-2- | m), 3.61 (1H, s), 3.85-4.02 (1H, m), | min.
yl]-3- 434 - 4.38 2H,m), 6.46 (1H, d), 7.60
piperidyl]cyclopr | (1H, d), 7.76 (1H, d)
opane-1-
carboxylic acid
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15

yllpyrrolidin-3- 3.78 (3H, in), 3.9 - 4.01 (1H m,
6.09 yl]acetic acid (1H, d), 7.62 (1H d), 7.67 (1H,
W@ 2008023124 (1H, s). 54 2-[(3R)-1-[5- 1H NWVR (40BCT/8BMHZ/004131
DMSO- d6) 432; (cycl ohexylearba 1.07 - 1.18 (2H, m,
1.20 - 1.35 (4H, in), HPLC noyl)-6- 1.45 - 1.85 (11H,
10 - 2.17 (3H, tR = N S cycl opentylsulfa m,

Intermeﬁ?aﬁezg(m d), 2.54 - 2.64 (1H, m), 2.73

6-chloroN-cy {yhdxgl-0-(yclSpddtylthi@nitdtifdmide m), 3.35 - 3.44 (1 H,
M, mn yl]lpyrrolidin-3- 3.55 - 3.73 (3H, m, 3.93 -
4.00 (1H, m, vyl]acetic acid 6.09 (1H, d), 7.62 (1H,
d, 7.6 1H, d), 12.15(1H,s) 55 2-[(3R)-1-[5- 1H NWR

(460. 1 , DMBO-d6) 446; (cycl ohexylcarba 1.11 -
nm, 1.43 - 1.89 (15H, HPLC " noyl)-6- m,
|>O7H-225(4H m, 2.71 - 2.78 (1H, tR= NS

A

cl N opentylsulfa m, 2.92 - 3.00 (1H m, 3.59 - 3.70
( 2.80 nyl-pyridin-2- m, 3.89 - 3.97 (1H m, 4.15

1H,
-2 (LH mn. yl]-3- m), 4.25 - 4.32 (1H m,
6.\46/ (1H, d), piperidyl]acetic760(1H d) 772(1
H, d?l, 12. 07 s) acid 56 [1-]5-
Cyclopeptgnethipy §/. M@L @Fvé%nae D avas added:i m(oay @PEW@)%? ﬂéa@lﬁlalow 3
cycloheg#ﬁ'ccitﬁz?gnc}e %@%%E&ﬁﬁn&?ﬁ %& z%&lit_lﬁ%af}ﬂg hﬁs (g?ik k, @I9.é§31'ﬂmol) in
DMF (18 0L it tghsitihg suspdriiin whs stizrediat 60 2C Far § Bviyrs.ifhe Mixhite was
cooled, e&/%\ggate?i’l}_ﬁal}f r&/’% rﬁx)r Iwg;s ?dcéd agﬁgﬁm%ug %Na? mséfﬁd v%gl% Zsf@jter (3x100
mL) and(GHike (%mLY d@i@d Msmﬂxﬂtbﬁe\dcane I%rvaﬁole&ﬂed €B a sticky PalelBiloM)solid. This

opane-| carboxylic acid WO 2008/0
was trltumﬂ'd GBI heeagd sthyl wtatntfétengkﬁnaltc@leg to give 6-chloro-N-cyclohexyl-2-

(cyclopeﬁtyﬁfllnlqﬂmco%arxlﬁe ?P}e@( 55.265 S aw e so’ﬁd? hi o) ni coti nami de

1H NMR (400.13 MHz, DMSO-d¢) 6 1.1- 1.38 (5H, m), 1.46 - 1.78 (9H, m), 1.8-1.89 (2H, m),
2.1-2.21(2H, m), 3.62 - 3.73 (1H, m), 3.86 - 3.95 (1H, m), 7.25 (1H, d), 7.73 (1H, d), 8.29 (1H,
d)
m/z (ESI+) (M+H)+ = 339; HPLC tg = 3.16 min.

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 4 and an appropriate aminoester starting material:

Compound | Ex | Name "H NMR § MS
m/e
MH"
57 | 2-[(3R)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 446;
2 /O (cyclohexylcarba | 1.14 - 1.40 (10H, m), 1.55 - 1.81 (9H, HPLC
o§<° (T moyl)-6- m), 2.00 - 2.03 (2H, m), 2.14 - 2.18 (1H, | tR =
“““ e cyclohexylsulfan | m), 2.38 - 2.47 (2H, m), 2.55 - 2.63 (1H, | 2.85
yl-pyridin-2- m), 3.07 - 3.11 (1H, m), 3.34 - 3.43 (1H, | min.
yllpyrrolidin-3- | m), 3.53 - 3.75 (4H, m), 6.09 (1H, d),
yl]acetic acid 7.60 (1H, d), 7.66 (1H, d), 12.15 (1H, s)
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Cl N S6 5 Cyclopentanethiol (7.84 nmL, 73.22 mol)
was added in one portion to 2,6-dichloro-N

w@y®BOsBEaYy| ni coti nam de (20 g, 73.22 innpbl) anPCHGBRMM004131
carbonate (23.28 g, 219.6570mol) in DW (150 nlL). The
resulti ng suspensi on was stirred at 60 C for 3 hours

added _ang %gh ?EY ? ‘\iég}f W Ci;f‘ya iﬁ?ﬁc
oo ﬁ Hri nd ¢ nylca : V\% g -

T E;Ek'qorated tq & tk 1% R =

CFt¥ifurated wi tob(C @y (2 a%@? éﬂé rn} |2}9}3e'r% 2-_97

driell to |give Sém’hﬂmrbyl‘]k cy@l)cf’n@( 372 (2H, m), 4.16 - 4.27 (2H, | min.

(cycl opent yl tji¥-0) ni cot i nanj ag §4B(18% 4),563B0H, dg, 7372 (1H,

white sollid. |HibaMdRI]a<daid. 13d)IVﬂ-I298ID1\E,C})d6) S1.1- 1.38
(5H, m), [1.46 acidl. 78 (9H, ), 1.8-1.89 (2H, m), 2.1 -

2721 (20 M, 3.62 - 3.73 (1A m) 3,86 - 3.95 (1A
M, 7.25 (IH d), 7.73 (1H, d), 8.29 (1H, 15 d) mz
Intermedi8e#) (MrH)+ = 339; HPLC tR = 3 16 min. The foll ow ng

manner to Exanpl e
6~ chlorojl':ﬁ “&gl ﬁaxﬁ%gyec?%g?lgﬁganﬂ 8?%318% 3a°|5151?08(|8 'St e ani nogrs)t er
staart mat eri al : Conmpound Ex Nane "H NVR S M5 me
[ (3R)-1-[5- 1H NVR (400.13 MHz, DMSO- d6) 446;
1 cyﬂl ohexylcarba 1.14 - 1.40 (104 m, 1 55 - 1.81
o W eH, HPLC "~ noyl)-6- m, 2.00 - 2.03 (2H, m, 2.14 -
2J)18 (1H, tR = cyclohexylsulfan m, 2.38 - 2.47 (2H,
2.55 - 2.63 (1H, 2.85 yl-pyridin-2- nm, 3.07 -
(1 H m, 334- 343(1H m n.
|.] pyrrolidin-3- 53 - 3.75 (4H, , 6,09 (1H,
ﬁ;l]s H&Eergteéﬁt%wawr&p%fe%@l Wy angloggys rrsﬁ %')ihaﬁof Hstergfféwi@
1HNM1@(![rt20 ?3 M@I@Qﬁ@é@iﬁ 40%CT1/ @@1@@174190f1%$116§({2ﬁ8m) 1.66 - 1.76 (4H,

m), 1.7§ <86 (ﬁﬁ,xy) daﬂ9ba2 al (12:H m)13459 (31725I-(,2H:r)n,) 125711{ dl) B21 (1H, d), 8.29
d (11H, HPLC Or 0 ; "~ noyl)-6- m, 1.96 - 2.04 (2H,
AL d 212 - 2.27 (2H tR = N S cycl ohexyl sul fan n,
miz (BSEN/REHR: 795%; JmaLmR 3,193nm 3. 00 (1H, 2.97
ledlnz- ]- m, 3.63 - 3.71 (2H, m,_4.16 - 4.27
% lzq-tp lniving Expmplys were peenened 1nd1)s1m1;la15rgar(npr_[to @z}ampﬂe pusing

Interme((ha{_le '6 alpcf Ehg! 'pgcyprlat Iﬁﬁlogstg)s’tar&gg %%tegljaﬁ s) acid

Compound Ex | Name '"H NMR & MS
m/e
MH"
59 | 2-[(3S)-1-[5-(2- | 'HNMR (300.072 MHz, CDCls) 1.02 472
o )@ adamantylcarba | (3H, t), 1.30 - 1.39 (1H, m), 1.52 - 1.61
Y moyl)-6- (1H, m), 1.66 - 1.81 (8H, m), 1.83 —
tg N propylsulfanyl- | 2.10 (11H, m), 2.32 (2H, d), 2.78 - 2.89
3 pyridin-2-y1]-3- | (1H, m), 2.97 - 3.06 (1H, m), 3.09 - 3.26
piperidyl]acetic | (2H, m), 4.20 - 4.31 (3H, m), 6.38 (1H,
acid d), 7.20 (1H, d), 7.91 (1H, d)




Internedi ate 4

6- chl or o- N- cycl ohexyl

WO c@slosadn de

-2-cy

cl ohexyl sul fanyl - pyri di ne-3

oN C NS 1: 6 5 This internedi/aBe007/004131
was prepared in an anal ogous manner to that of
i nt er medi ate 3 1H NI\/R (400 13 MHz, DI\/SOdG) 6 1.08 -

— 60 ’( [- - Mﬁ ﬂ%ﬁ{ 474,
] ?f%éH n)l, gg[ ‘%gﬂt( ? fbagy| ]t3 % (g;]; %ﬁgﬁ HPLC
= @i Z7 (ESI +)| 1 353; (2HPE@> R = 3 R =
oud oUEgvvi ng arpmlfé’éS%ﬂ)él prle@Hs B0, 4.47 éz}élsr)ﬂ‘} A 4@8 2.99
t o Exanplle 1,| pysiding2- | nt er|jmelidatde B3&0dLam, agPr(dPs d)at e | min
am noest er st yljpyrrglidmtier i |al.14 Gdﬁpb;ﬂ)ﬁll et.damre ' H NWR
S M5B W | MH yBRxPadei8Rid1- [ 5- (2- ' H NVR (300.072 Mz,
CDCL3) 1.[GA 722[(3R)1@f1'42y| cE BavIR 3400.13 MHz, $MS01d639 474;
(1H, | 1. ~?adam&nt§ arbal9 6‘@3’?}{ &), 1(41H4931H ), 61651- HPLC
: ”?’ g-é- propyy g7 %1651 {R =
109 | oy u‘lfagygg . { 1%l ﬁ ’m) 95- 3.01
( i. B I_iil .
Py 12 E gif , ? min.
TIN50 05 b2 458 oy 2»
[yélwacemﬂaﬂﬁl/ﬁ 2? 2@ v 4- I{;II
tyl carba (3H, | ¢ b 76713, D (AGHH ), 12512
moyl)-6- (2H (I, $).3.20 - 3.24 (2H m,
2 2=[(38)-1-[5-(Pr OpYH NNRA#HG0.13 MH, DYISOAd6)7 458,;
-elarQnfylddrba? . DO.IPYIHLA), M- 24 58Y2H,4n)34.59 - HPLC
, rﬁe;11§l6(1H d) IB!JOIIH}fth, RYLT.0Y (21'1%)'3204- tR =
ol%lisdlﬁam %ﬁ%}?tz'@ @Q o164 241 - | 3.16
adamant yl|car bap%' t }ﬁ )é gg 3 04 min.
adamanty {1y Ranbds- U)o oish A9 6aTs 393 41 8
yl]acetic acid m), 3.52-3.6 (1H, m), 3.70 - 3.74 (1H
m), 3.93-4.0 (1H, m), 6.13 (1H, d), 7.56
(1H, m), 7.65 (1H, d), 12.2 (1H, s).
63 | BR)-1-[5-(2- 1H NMR (300.072 MHz, CDCI3) 1.03 | 444
o=* adamantylcarba | (t, 3H), 1.61 - 2.09 (m, 16H), 2.24 - 2.42
?j 2 moyl)-6- (m, 2H), 3.17 - 3.31 (m, 3H), 3.48 -
ANPINP propylsulfanyl- | 3.72 (m, 2H), 3.79 (d, 2H), 4.21 - 4.31
qu pyridin-2- (m, 1H), 6.09 (d, 1H), 7.15 (d, 1H),
] 2@ yl]pyrrolidine-3- | 7.90 (d, 1H)
carboxylic acid
64 | 2-[(3R)-1-[5-2- | IH NMR (300.073 MHz, DMSO-d6) 458
3 adamantylcarba | 0.94 (t, 3H), 1.45 - 2.23 (m, 18H), 2.19
o C‘ Q moyl)-6- (d, 2H), 2.49 - 2.63 (m, 1H), 2.96 - 3.10
AN propylsulfanyl- | (m, 3H), 3.28 - 3.44 (m 1H), 3.46 - 3.59
S pyridin-2- (m, 1H), 3.60 -3.70 (m, 1H), 3.91 -
5e yilpyrrolidin-3- | 3.98 (m, 1H), 6.08 (d, 1H), 7.56 (d,
yl]acetic acid 1H), 7.62 (d, 1H)
65 | (2S)-1-[5-(2- 1H NMR (300.073 MHz, DMSO-d6) 444
§ adamantylcarba | 0.95 (t, 3H), 1.42 - 2.14 (m, 19H), 2.20 -
C}O moyl)-6- 2.37 (m, 1H), 2.81 - 2.97 (m, 1H), 2.99 -
NN s propylsulfanyl- | 3.14 (m, 1H), 3.37 - 3.59 (m, 2H), 3.90 -
A pyridin-2- 3.98 (m, 1H), 4.49 (d, 1H), 6.17 (d,

yl]pyrrolidine-2-

1H), 7.56 - 7.69 (m, 2H), 12.21 - 12.66

carboxylic acid

(m, 1H)
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noyl)-6- 1.61 (2H, n), 1.61 - 1.68 (2H, m, 1.69- tR =
propyl sul fanyl- 1.81 (6H m, 1.81 - 1.85 (2H, m,
wa22®s/058901 pyridin-2- 2.03 (4H, s), 3.0 (2H, Pm)/(;32007/004131
3.36-3.44 (1H, min. yl]lpyreolidin-3- n), 3.45-
(3H nm, 3.88-3.93 (1H yI]oxyacetlc aC|d n) 4 02

DLl

\LI_I S5 2
7.6 (1H. :ﬁ‘ ?ﬁ%k)l‘ 'r[|5 O't-% g‘ % 456
-, (4oo 13 NHz | i%m f 9
Yflt)) -158 1. 59
1 9 1.97 @mﬂylswifanﬂ 04 (d, 7R, 22 Ds%@lfﬁ 349
2. ﬁ' m || pRridia-2y3-3-1H, (dn3H). 3. 7431(d ), B9 - 3. 9
pyri - 2- 2. 4gabidd]lo[M1,0]2. BA), 8.183d( 1B, 7158 - 73700@nn21'd)
yl ] pyrrol|i di nhdxane2dd, t), |S1118Q112.8A¢h, 1H)37 - 3.41
(1H, yl]aceti@a@@kﬂldmd 3.52-3.6 (1H m, 3.70 - 3.74
(IH" M. 67 9438 }@NMR i(bﬂ)omMH& @@)013 03 | 444
> M. 7.651(1H], 1(b H6¥663@11 22114 AR
O (300, 072 w,% .aL g% t371
1.61 - 2
/gH), 317 - :;Pﬁ‘?IPYE fog H) % %&gﬁ?
2H), PyridE-4y - 2H) <d4 EIJy
pyPl - (Hnyllwr)mh@n@ré d, 7.15 (d, 1 H) 0
yl] Dvrrol i di ne a13>nyl1€94)31¢1d car boxylic acid 64
2-[(3R) - 1-6[85- @2[5-@H NWVR (SOIHDJMRI(/HQQ 1DMVSE, dBYISA53) 460,
adoa l|car had8m8atychsba3H) 0.9 (35, 1), 125223 H, 1, 158H)1,66 HPLC
9 y|)'f-mc§}d) 62H), 2.{4@H, nd), 632(n79 PN, mP.1%M[ ~1.84 | R=
(\N 1 " s RrRoyisMahAny | - (6EMm)3HD2 - 3.9882H, 84206 9209 | 2.76
r 1% . du{\bpyrl di nczzr Yl oélzhH §@3 33397(QH min.
A g AN (ED 1%~ 'g?{az% ﬁi k- 357 611 &f, 770 %(1}1
1H) 65 (25) . 1 PsREicacid) {:ﬁ?k 67&1@% %g{%
adamantyl|carba 0.95 (t, 3H 147 (
220 - elmoylly.6. 2 37 (m 4 2 (H’I.)')Q?(m

2.99 " s propylsulfanyl 3. 14 (m 1H), 3. 37 - 3. 519

H, 3.90 - " pyridin-2- 3.98 (m 1H), 4.49 (d,
Interme&]%te %6 17 (d,

N-(2-adamantyl)-2,6- d1chloro-pyridine-3—carboxamide
Ch Nl
KLH

Oxalyl chloride (8.72 ml, 100.00 mmol) was added dropwise to 2,6-dichloronicotinic acid (9.60
g, 50 mmol) and N,N-dimethylformamide (0.039 ml, 0.50 mmol) in DCM at 20 °C over a period
of 10 minutes under nitrogen. The resulting suspension was stirred at 20 °C for 2 hours. The
resulting mixture was evaporated to dryness and the residue was azeotroped with toluene to
afford the crude acid chloride, which was dissolved in DCM (25mL) and added portionwise to a
stirred solution of 2-adamantanamine hydrochloride (9.39 g, 50.00 mmol) and N-
Ethyldiisopropylamine (26.1 ml, 150.00 mmol) in DCM cooled to 0°C, over a period of 15
minutes under nitrogen. The resulting suspension was stirred at 20 °C for 2 hours.

The reaction mixture was evaporated to dryness, stirred with water (50mL)
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15

20

25

o yl]pyrrolidine-2- 1H), 7.56 - 7.69 (m 2H), 12.21 -

12.66 carboxylic acid m 1 H) WO 2008/ 053194
weEOBLAEA007/ 004131 72 66 (1S,5R)-3-[5-(2- 1H MMRGB2007/004131

(300.073 MHz, DMSO d6) 45673J H adanmantyl carba 0. 96

(t 3H) 138(3 1H), 1.50 (d, 2H), noyl)-6- 1.56 -

for 10 mbnl,s 8619 l@liguq)r]egﬁ )}.’i‘ite w(aa %o]g«?_cétedzlg) ]‘ilir% 181? \%*Ql grltB a(te{r (2% mL) and
dried un@erd@cuum Ry &fifeHIN-22-Yddmanty1§-d,6- cﬁb[hlor(ﬁpylﬁfdlﬁéii’a caHBoxaﬁlc&CI 16.01 g, 98

. 3.99(% Y~ 11/ Wazablcyclo[Slo] 1H), 6.14 (d,
%) as a cfggm sqli SvhlcfvwmuS(%WIQH}l r‘tbéls(ﬁlﬁéioehoril 80 - 12.82 (m

o oS CoGE9 9, (P2 e, 207

(2H, 5), 4.2601H, ), 4.92 ¢ MO11GH) m)27. 29(}H,21)48L19 mﬂ{@) 6- (m 2H),

2 (ESE) SNSRI S0 LA 5206 mn7s (o, oH). 4.26 (d, 1H),

6.05 N pyr|d|n 2- (d, 1H), 7.18 (d, 1H, 7.89 (d, 1H
o yl]pyrrolidine-3- carboxylic acid 68 4-[5-(2- 1H NWR
Intermed#30613 Mz, DVMSO d6) 460; o adanmantylcarba 0.97 (3H,

N-(2-adq.f%12}nt}]il_)-%2chﬁ 7?913‘)@?}1}%‘11%-‘13’1 fyg%%e 'échaéiZP’iaﬁl yI % 6- (2H

proplsulfanyl (6H, m, 1.92 - 1.96 (2H, n), 2.06-
2.%9j2.76 o pyridin-2- - (2H, m, 3.00 (2H, d), 3.33
ch. n- 3-39 (2H nmin. 00 yl]rorpholine-2 nm, 3.61 - 3.67
ZNAP, n), 3.77 - 3.80 (1H, carboxylic acid n), 3.96 -
oa(zH m, 4.19 - 4.23 (2H, m, 6.56 (1H, d), 7.67

( NE 72 (1H, d), 12.90 1 H, s) Internediate 5
N 2- ntyl)-2, 6-di chl oro-pyridi ne- 3- car boxam de

c ~H N O

Propanethiol (1.45 mL, 16 mmol) was added to N-(2-adamantyl)-2,6-dichloro-pyridine-3-
carboxamide (5.2 g, 16 mmol), and sodium carbonate (5.09 g, 48 mmol) in DMF (50 mL) at
20°C under nitrogen. The resulting suspension was stirred at 60 °C for 3 hours. The reaction
mixture was diluted with EtOAc (400mL) and washed with water (3x50mL), and saturated brine
(25 mL). The organic layer was dried over MgSO4, filtered and evaporated to afford crude
product which was recrystallised from 15% ethyl acetate/hexane to give N-(2-adamantyl)-6-

chloro-2-propylsulfanyl-pyridine-3-carboxamide (4.9 g, 84%)

"H NMR (300.072 MHz, CDCI3) § 1.06 (t, 3H), 1.63 - 1.84 (m, 6H), 1.85 - 1.99 (m, 8H), 2.02 -
2.14 (m, 2H), 3.24 (t, 2H), 4.22 - 4.31 (m, 1H), 6.85 - 6.96 (m, 1H), 7.06 (d, 1H), 7.90 (d, 1H)
m/z (ESI+) (M+H)+ = 365; HPLC tg = 3.23min.

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 7 and an appropriate aminoester starting material:



10

15

s Oxalyl chloride (8.72 m, 100.00 mvol) was added

dropwi se to 2,6-dichloronicotinic acid (9.60 g, 50
worneBpsHEnd N, N- di met hyl f ormam de (0. 039 nl, 0.BOr/GBRO0Y/004131

in DCM at 20 C over a perigd of 10 m nutes under

nitrogen The resul ti ng suspension was stirred at 20 C

Tl

|Uﬁ4 ho e resutting EWas evaporated to
CO'EP?/‘H% 21% ﬁqganl’ey due was Hz;\'IgI(g!#Poped with toluene to MS
afford the cqude acid chldride, which was di ssol ved i n| m/e

DCM (25m}) ampd added portijonwise to a ~o stirred T
sol uti on |of ’5-adarmnt anam ne hydrochl oride (9. 39 g M

50001t ! gy d VT | :
[ BTN (ﬂi‘ii‘f@lﬁf@ 500;
150. 0 mroGP) ( % eﬁ 1? &‘%’1(232 31§o HPLC

/YO

----- o év porated tccéﬁ” H%@‘és :
/053194 payl @2@97?#0041@17 1$é11fLo<}) 180 Iﬁ»sd)and the min.

pr eci pi t gt e Wadlpyoblidiotded |by filtration, washed with

wat er (2x25 my)]oapatetidr¢iéd under vacuumto afford

N-(2 ﬁ et |2)[(2Rﬁiqsqm o 1 PR qit00e1 BMiEz, ODGI6) des- | 500;
oo Iﬁ& ; 98 | JMdmastyRaacam 6P(A08, iy b -was Uskeh), 3.60 | HPLC
b hout flurthep }Q}i pl ficatijom 244l 408.- 432 Mﬂzng 4.18 | tR =

13) 6 (1. 69 c1 b b, i) 495 371 1E5)n), 618 321
1596 (8H, :
- 7. 0(1 (11[])1 g'ﬁé )s(ﬁgzci) %(% ii}i[ &I%l) "12 -
(ESI+) (N |‘|)*
6

—F

.66 mn. Interrredlate

yl]oxyacetlc amg

N- (2- adamant yl ) - 6- chl or o- 2- pr opyl sul fanyl - pyri di ne-3-c
Intermeﬁf:ﬂg)?am de Cl iNs N 10 Propanethiol (1.45 nm, 16
) was added to
N-(2-adbimbty e oilotos L Yoy o perdylstifamy bppyidinel3 rartxamadeboxam de
(5.2 g, 16 nmmol), and sodi um carbonate (5.09 g, 48
mTOoI) [ (50 mL) at 20C under nitrogen. The
resul ti uspension was stirred at 60 C for 3 hours.
X neaction mxture was diluted with Et OAc (400i nL)
I nd %shed with water (3x501L), and saturated brine 15
a- N m.). The organic |ayer was dried over MySO4,
fiN{ered and evaporated to afford crude product which
recrystallised from 15% et hyl acetate/ hexane to
give N-(2-adamantyl) - 6-
Anhydrais|Sodou cpbomté éme Tamyzl 5§8 manolpwas added o and pertipn t@N2-

adamantyﬁ(@ giiHc(h% m&? 9 %gar%%dn&%n? %81?1# %gn%%anc?’&;%loi)%&&?mercaptan

(1.885 nﬁEn 17233)mn)%1)3ﬂ ANE (3@")11L)4ur2@r n1t145g311 Thereslting dsSmsion was stirred
6 (m 1H), 7.06 (d, 1H) iz (ESI+)
at 60°C fqméﬂaours: 365, HPLC tR = 3 23mi n. The fol | owi ng

AR L SRS 0 AR OO0 SO BSETR i
sequenti@ll@fithngate@eT$ all)) and saturated brine (75 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product. This was triturated with 4:1
isohexane:EtOAc to give the desired product (5.6g, 82%) as a white powder.
1H NMR (400.13 MHz, CDCl3) § 1.60 -1.94 (18H, m), 2.02-2.1 (2H, m), 2.21 - 2.27 (2H, m),
4.12 -4.,19 (1H, m), 4.26 (1H, d), 6.90 (1H, d), 7.05 (1H, d), 7.89 (1H, d)

m/z (BSI+) (M+H)+ = 391; HPLC tg = 3.62 min.
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25 WD 2008/ 053194 PCT/ GB2007/ 004131 74 Conpound Ex
Nanre 'H NVR S M5 We M+ 69 2-[(3S)-1-[5-(2- 1H NWR

W@ 208/03894Hz, CDC13) 1.6- 500; adanmantyl car baP@r/GB2007/004131
(20H, in), 2.13 - 2.21 (4H75m, 3.60 HPLC m)yl) 6-
-375(4Hn)415-425(2H m, 4.18 tR =

e Rk PR St Brsp lf?%ﬁmﬁ(f%%a?né‘fgﬁwﬂaa f%mgo
IntermedidtEld adldl affla ?Mht]e@yfﬁﬁdﬂsteﬂ ktarthgythdtenal: acetic acid 70

2-[(3R) - 1- 2- 1H NWMR (400.13 MHz, CDC13) 1.6- 500;
N~ adamantyl carba 2.07 (20H, m, 2.13 - 2.21 (4H, in),

Corf‘yﬁﬁné?;“‘f%ﬂ' O el open B SREL (5l <), 435 o M

4.37 (1H, 6.10 (1H, 3.21 nyl-pyridin-2- d), 7.15 |m/e
(1H, d), 79( (1H, d) mn. yI]pyrroIidnSyI +
oxaceticjacid Inter rredi at MH

M
e:DC'f |§\ f‘um c;rbor g%y 81 é i(ﬂﬁss) g’%% iR =

né portilon t

Ok portilon e e hine i, |55
adggan ). IR SRR TR o rf O |
17.53 mgl) lpyrroligo-IrL) | under nitrogen. The

resul ti nd sugpdlesyaetinasidstirred at 60C for 6 hours.

Q)

The react|iZ@n |B-KBRY-@-[F42- cohd N MRt ew | AMHZIDMEOadayi t h | 514;
ﬁ ) ,| sdBhagidaceh 101.36lue(SH, ab)l y.50M-titb4@Hem), | HPLC

&z )| and méfipeat ed br i ngeAB(10H) m),The-1090@H, @n) R =

er wag dri cmas;z 1SL{Y§1§C42 ofstlmrﬁ%)am-ﬁy@mrrﬁj &3 |3.38

t ffordq cr t. Th it t _
exaneg: Ett p i zl\fﬁ%th I§6m 3:;7 1.8 géijrﬁ %é}li min.

820 whi [t

ARG sl sl s E

(2H—m d)l

Intermediate 8:

N-(2-adamantyl)-6-chloro-2-cyclohexylsulfanyl-pyridine-3-carboxamide

O

Anhydrous sodium carbonate (2.201 mL, 52.58 mmol) was added in one portion to N-(2-
adamantyl)-2,6-dichloro-pyridine-3-carboxamide (5.7 g, 17.53 mmol) and cyclohexyl mercaptan
(2.14 mL, 17.53 mmol) in DMF (50 mL) under nitrogen. The resulting suspension was stirred at
60°C for 6 hours.

The reaction mixture was concentrated and diluted with DCM (150 mL), and washed
sequentially with water (2x75 mL) and saturated brine (75 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product. This was triturated with 4:1
isohexane:EtOAc to give the desired product (6.5g, 92%) as a white powder.




4.12 - 4.19 (1H, M, 4.26 (1H, d), 6.90 (1H, d),
(1H, d), 7.89 (1H, d) 15 mz (ESI+) (MtH)+ = 391; HPLC
w0 Ros/03s182 m n. WO 2008/ 053194 PCT/ GB2007/ 004 18AT/GB2007/004131
The foll ow ng Exanpl es wergéprepared in a simlar
manner to Exanple 1, using Internediate 8 and an .

1H NME PR B | %&D@iﬁ%‘-‘&%ﬁ £51 ﬁﬁrs‘)] 1'% !T%S;(éﬁ,'f&f) PR, B45 (11, 5),
1.49 (lHZdI (13§)(11:f kB 1(58- (1HH)NNR)(41@Q1);LB7M@2H sgucazml,d} 155_@}1 s), 1.97

7.05

damant

2,00 (O, 03 2. 01 S OO Hophy L 8 (UL 6 00K

8.28 (lHﬁld?5 4.

| car

3.36 vl

4.35-4.4 (1
-pyridin-2- 7.28 (1H,

m/z (ESH) (MAID3S <403, HPL.Onrr=3.7YIndipyrrolidin-3 1 ox acetic

nh,ﬁ) 7.25 il;H,(c@Hs 6g)- 7@1 (1H, m)
3 tR = cycl ohexylsulfan (1 H m,
n, 6.10 (1 H d),

aC|d722 1-[5-(2- 1H NMR (400.13
T foll omyg%cg 1‘959736%\?’&3”5 2“15999‘{3( Fgnngy to WD%BP HZ%
9 (10H, in
Intermecﬁa?’[g'Q aﬁ% gn??hx%pmﬁe’%@m&@%@r)sfaﬁmg C@g?%{hexgl oul f an)
2.06-2.2 (6H m, 3.4-3.5 (1H m, 3.533.38 b
Py eei 2 o3, 62— ( 3+ 3-88—{-+H———3-92-
Comppund | KX | N4 n-3- 4. 0 {IiNMR) 4.07 (2H, s), MS
4.3-4.35 |(1H,| vyl]oxyacetic acid s), 6.16 (1H, d), m/e
7.58 (1H,| d),| 7.64 (1H, d), 12.5 1H, s). 5 .
| nt er medijat e |8: MH
3 N-{2—adafaniy)=6=chtoro=2r (
P 3 - car boxam | Rl CRIA K- N %{P c[ 381 444
(7, carponat g (2. Agamgtyleg .a58 -2.09
?ion tlo N- Qy1)-6‘ (m 9 )219 233m 1 254(d
1)) - 2, |Gthiiledfaoyb- py| 21d). Ael4dquimicsobtbnd 98 -(3e227(ng
17. 1) amyridireRohexyl | hd), st (@n2ktlh 3¢49. (941HL 3. 60 -
17.53 moll ) i |nylpyRoliB@-3r.) | BiFdém, AEDr by, 1Hhet.22 - 4.33
resul ti ng suspéhasétivacids St (my ¢H),at42 6082 {my 16)@08 &,
The reactfion |m xture was cprggmoodetdnrRodidl ubdegd with
DEM (150 Mg T @RYL1VBSBED | 1H NMR (300.072 MHz, CDCI3) 1.38 430
o=(® adamantylcarba | (t, 3H), 1.63 - 1.80 (m, 4H), 1.81 - 2.08
?j N moyl)-6- (m, 10H), 2.28 - 2.40 (m, 2H), 3.24 (q,
QaNEIN ethylsulfanyl- 3H), 3.48 - 3.60 (m, 1H),3.61-3.72
\QLN pyridin-2- (m, 1H), 3.80 (d, 2H), 4.22 - 4.30 (m,
] p yilpyrrolidine-3- | 1H), 6.09 (d, 1H), 7.07 (d, 1H), 7.89 (d,
carboxylic acid 1H)
74 | (3S)-1-[5-(2- 1H NMR (300.072 MHz, CDCI3) 1.38 430
o=/° b | adamantylcarba | (t, 3H), 1.63 - 1.80 (m, 4H), 1.81 - 2.08
C’ N moyl)-6- (m, 10H),2.28 -2.40 (m, 2H), 3.24 (q,
NN ethylsulfany]- 3H), 3.48 - 3.60 (m, 1H), 3.61 -3.72
A n pyridin-2- (m, 1H),3.80 (d, 2H), 4.22 - 4.30 (m,
d ;@ yljpyrrolidine-3- | 1H), 6.09 (d, 1H), 7.07 (d, 1H), 7.89 (d,
carboxylic acid 1H)
75 | (18,5R)-3-[5-(2- | IH NMR (300.072 MHz, CDCI13) 1.38 442
2w adamantylcarba | (t, 3H), 1.58 - 1.63 (m, 1H), 1.64 - 1.81
X moyl)-6- (m, 4H), 1.81 -2.09 (m, 10H), 2.33 (s,
Y ethylsulfanyl- | 2H), 3.21 (q, 2H), 3.58 (d, 2H), 3.88 (d,
Y “2@ pyridin-2-yl]-3- | 2H), 4.22 - 4.28 (m, 1H), 6.06 (d, 1H),
azabicyclo[3.1.0] | 7.01 (d, 1H), 7.87 (d, 1H)
hexane-6-
| carboxylic acid
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sequentially with water (2x75 nlL) and saturated brine
(75 nm.). The organic |ayer was dried over MSH,
w0 doBesaoM and evaporated to afford crude produr€T/GBRI03/004131
was triturated with 4:1 1577sohexane: Et OAc to give the
desired product (6.5g, 92% as a white powder. WO
053194 PCT/ GB2007/ 004131 76 1H NMR (400. 13 Mz,
dé) 8 1.31 (1H, s), 1.36 - 1.42 (2H, m, 1.42
N-(2-adan2irty 13Hb-chloré-2-€thiisulfgny-ptridife-3 dddrbosthmide. 53 (1H, s),
1.58 (1H, t), 1.70 (4H, d), 1.77 (1H, s), 1.82 (6H,
d), it/95 (2H, s), 1.97 - 2.00 (2H, m, 2.06 - 2.09
MH.sm, 3.76 (1H t), 3.99 (1H t), 7.25 (1H d),
7, 9 -H7 71 (1H, m, 8.28 (1H, d) 5 mz (ESI+) (M+H)+
OSNHPLC tR = 3.77 mn. The follow ng Exanpl es were
prepar eq a simlar manner to Exanple 1, using
> 9 and an appropriate am noester starti ng
materl nmpound Ex Name 1H NVR S M5 mle M+ off"

Ethanethar(iug 4&35?1&% §,4 (Oi)aW?S( ac”gN@Rﬁo( l%o(gg%gr%a%(f, %3%: %-py&lﬁg]f 3-

carboxamld% (Q%hmislrﬁm@r) ﬁiﬂ sodlim cgrb@)ﬁate (129§3§’>% (18, 4%01)3{1@\/[@‘{12 mL) at

yl sul fan 2H), 2.74 (quinte
20°C un:éemtrpmn Thep tm;msug;ensuem Wag smzreq o 602‘1@ for§ hqagrs( d] he reaction

mixture %}% dihﬁt‘e gvit}y]iz‘ltikg%p ( 19#)1}122 %?‘fl \éva%lglagv gh%at%{gkmi mig, ?Sr{d4§agliated brine
(25 mL)(’[The dﬂg')mlc Bay28 wad dried biyer Mgm4 (fterddind e%a{&ﬁa’(ed to &ffbrd7c4ude

(3 [5-(2- 1H NVR (300.072 Miz, CDC13) 1. 38 430
product Whg:@mpwgtgmggd from 150 ethyl gstate/hexgpe thgive Ny (2- qdag@ntyl) -6-

oo BT s A o fop 2. 2 24 (o

'H NMFS(B'DB szHszCB) 10 EHYED, 3.680 1(8) (iRHIH),4.29- 1.98 (130 8H), 2.03 -

w2 ol SAUAPHALE 150 s s b 10 88 21

m/z (ES 390072, %FLCQ%%@)B& n38 430 oz,
aarrantylcarba (t 1.63 - 180(m é::% 1.81 -

TheOBllowirg) Exgumples wdi® @epa@edzg a-sirgilarOngrmper xangled, ysing

Intermec_gije}%_l f%ﬁ%tﬂ%%%%hf %n%tlﬂ?es%taﬁgl%ateﬂal(io (m 41;?2 ) 346 %0

Interme

Cl

(m
Compound Ex | Name '"H NMR § MS
m/e
MH"
76 | 2-[(3R)-1-[5-(2- | 1H NMR (300.072 MHz, CDCI3) 1.61 430
3 adamantylcarba | - 1.82 (m, 5H), 1.81 - 2.11 (m, 10H),
° O moyl)-6- 2.17 - 2.31 (m, 1H),2.53 (d, 2H), 2.58
AN methylsulfanyl- | (s, 3H), 2.65 - 2.79 (m, 1H), 3.10 -
’ KJ:‘/N pyridin-2- 3.22 (m, 1H), 3.40 - 3.55 (m, 1H), 3.59
S 2@ yllpyrrolidin-3- | - 3.72 (m, 1H), 3.74 - 3.87 (m, 1H),
yllacetic acid 420 - 4.32 (m, 1H), 6.06 (d, 1H), 6.97
(d, 1H), 7.85 (d, 1H)
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Q yl]pyrrolidine-3- 1H), 6.09 (d, IH), 7.07 (d, 1H),

7.89 (d, carboxylic acid 1H) 75 (1S,5R)-3-[5-(2- 1H
WORMSOIAM 072 MHz, CDC13) 1.38 442 H adanmant yPCEHGB2007/004131

(t, 3H), 1.58 - 1.63 (m 1K, 1.64 - 1.81 HN N s

nmoyl)-6- (m 4H), 1.81 - 209(m 10H) 2.33 (s, \

et hyibﬁiua%(jn E? g@ﬁ%@%g %&62- 416
o 3.88 (d, | py %113_ 10

0 6.06 (d |1 336
L(d, 1I(—|) re;l)arJ arbox I|c2 l?%’

/ GB20Q7/ OC m%hys (qeigfels g 3.49 - 3.61 (m, 1H), 3.61
arfant y[pyridinct or o et T (mul Hay3 L sy PHY 4320 34.86
rb x@q Cl| yNpgralidige-8t ha(nret Hill 6.08dd483), 4196 (8, BA),
mol ) Was addedrtoaylic acid | 7.86 (d, 1H)

N- (2- adaryenst yl(1S,8R$-3 5c(lzl r QHIVMIRA30€:032 MgA ¢ By (53 428
3 « (29, 6.15 mm) H)unaﬁt;) aftfal Iwm:@(lﬁom{)ezel(%ﬁ 2.588,45
@mml) i n |DVF (.&g% Oﬁi)uﬁ%fdfu Q%r{dz 2418 -
W |t| nd Sud% 3 Qﬁlf 3 st4%? OXH) tﬁ_
seact|i on ‘Zl ’)
ndo@ gd V\/ltrWr |y @2 ’d Sat ur at ed bri ne
(25 ni). [The g\% was dried over MySO4,

filtered |and H6T 'ted to afford crude product which
was recryst alllReeyyhe agil 1506 et hyl acet at e/ hexane tao

gi ve N (2-adamantyl)-6 10
0 2- et hyl sul fanyl - pyri di ne- 3- car boxam de (1.489
I“termeéla‘%gp% 1H NMR (300. 072 MHz, CDC13) 6 1.40 (t, 3H),
N-(2-addm&Ry)-6loh8ro OMinethilsul fan 1dihe9ﬁce(r%xa&h|)ie 2.03 - 2.12
( ﬁﬁy?—l) 3. 26 quyﬂZ }851)%1-4.31(m 1H), 6.78 -
Chl N 189 (m 1H), 7 06 (d 1H), 7.89 (d, 1H nmz (ESI+)
H + = 351;, HPLC tR = 3.05 m n. The follow ng
|l es were prepared in a simlar manner to Exanpl e
15 Internmediate 10 and an appropriate
er starting material: Conmpound Ex Nane 'H NWVR
b M5 me MH 76 2-[(3R)-1-[5-(2- 1H NWR (300.072
Sodium Mizmet@bidd)0.40%§, 180 mmol) was added to N-(2-adamantyl)-2,6-dichloro-

pyridine-3-carboxamide (2 g, 6.15 mmol) in DMA (10 mL) at 20°C under nitrogen. The resulting

suspension was stirred at 60 °C for 3 hours. The reaction mixture was diluted with EtOAc
(100mL) and washed with water (3x20mL), and saturated brine (25 mL). The organic layer was
dried over MgSO4, filtered and evaporated to afford crude product which was purified by
crystallisation from EtOAc/isohexane to afford N-(2-adamantyl)-6-chloro-2-methylsulfanyl-
pyridine-3-carboxamide (1.150 g, 55.5 %) as a white solid

'H NMR (300.072 MHz, CDCI3) & 1.65 - 1.82 (m, 4H), 1.85 - 1.98 (m, 8H), 2.01 - 2.12 (m, 2H),
2.61 (s, 3H), 4.22 - 4.33 (m, 1H), 6.73 - 6.82 (m, 1H), 7.07 (d, 1H), 7.87 (d, 1H)

m/z (ESI+) (M+H)+ = 337; HPLC tg = 2.97 min.

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 12 and an appropriate aminoester starting material:




adamantyl car ba -
moyl )-6- 2.17 - 2.31 (m 1H),
woreaoRpsaM f anyl -

I

1.82 (m

(s, 3H,

5H), 1.81 - 2.11 (m 10H),

2.53 (d, 2H), 2.58

3.59
3.74 - 3.87 (m

2.65 - 2.79 (m 1H),PGr/&B82607/004131
NN pyridin-2- 3.22 (m 1H),793.40 - 3.55 (m 1H),
yI]pyrrolldln 3- - 372(m 1H)

Coxi!ﬁ;mn%y' ]
PCT/ GB20¢
MHz, CDCI

4H),

It

71 0(

L

3) 1.
1.81 -

I dblU‘FLU
?* , 7.85 (|d
4131 78 77 (
62 - 416

10 (m 1OH)

&II

-1 m— 1H), 6. 06 (O,
ﬁr]f'MR 2008/ 053194
3R)-1-[5-(2- 1H NMR (300.072
adamantyl carba 1.80 (m
2.26 rmyl) 6- - 240(m

MS
m/e

MH"

25
T,

i di n- 2
| 1pyrr
1H), carb
1H NWVR (3
2.10 (m
3.59 (d,
nmet hyl sul
pyri di n- 2

Ay

Lo

1),
ol i di
oxylji
00. d
15H)
2H)
f any
-yl]

: [§ )
i%%?g 3.61
alalaliﬁ;?swé%
o449 CDC13
Bridih-2d, 2H)
lyl]p$ridhdipAd- 1
ﬁ}acéﬂ‘d) acid . 84

1H

Jpropydenlfesyl- 25

TOGH 'DMSO-d6)
%9%%&) 13214

A
(2428 (h, 2

34 Z?EE"[g 52053 -
2.63 65140} 3 0od(@Ha b §/|1eéﬂéa -
dd)23. 56 3¢5( L Ehne§15p=3665 G,
), 318-3.81(1H, th),S.%3.97 (1H, m),
H}.42 6L10.%),(@17 UH),,d)67.9D (1, d),
1.69 (IHDd)aradi(ad)o[ 3. 1. 0]

474,

HPLC
tR
2.08
min.

hexane b-

- adanant yi

%boxam de
5. 84

N-(2
(2 g, 6.1
The resu
hours.

(100m)
brine (25

1Y
Tﬁere

nd walsyhedohenanérina

glpr

anant \f
5 mMm

i ng

)

3-[(E2r2%)-d

16LY-81 0- 2r
Gﬁm 1?1)%%9
o? 9pxlwl%b&
Py§llﬁl§b Nnsi on
adiangpo lmetlnir pl

.cafhoxybic geidi c

InteViRRIb@D ! MHz, DMSO0-d6

96 ybﬁyhfﬁsw APYhi dif)er 23 -
241 E 94ty 6t '3%' e
§m i
1D

) gt

IanHt)ed with Et OAc
ter (3x201.), and saturated
| ayer was

502

81

4-[[5-[((2r,55)-5-
hydroxy-2-
adamantyl)carba
moyl]-6-
propylsulfanyl-
pyridin-2-
ylJamino]cycloh
exane-1-
carboxylic acid

1H NMR (300.073 MHz, DMSO-d6)
0.96 (t, 3H), 1.13 - 1.49 (m, 7H), 1.51 -
1.75 (m, 8H), 1.86 - 2.07 (m, 9H), 2.09
-2.22 (m, 1H), 2.99 (t, 2H), 3.64 - 3.79
(m, 1H), 3.80 - 3.89 (m, 1H), 6.14 (d,
1H), 6.85 (d, 1H), 7.42 - 7.51 (m, 2H)

438

82

4-[[5-[((2r,55)-5-
hydroxy-2-
adamantyl)carba
moyl]-6-
propylsulfanyl-
pyridin-2-
yl]amino]cycloh
exane-1-

carboxylic acid

1H NMR (300.073 MHz, DMSO-d6)
0.95 (t, 3H), 1.32 (d, 2H), 1.47 - 1.80
(m, 13H), 1.81 -2.09 (m, $H),2.33 -
2.45 (m, 1H),2.98 (¢, 2H), 3.80 - 3.88
(m, 1H),3.88 - 4.02 (m, 1H), 4.20 -
4.56 (m, 1H), 6.21 (d, 1H), 6.88 (d,
1H), 7.41 - 7.52 (m, 2H)

488




dri ed over MgSHA4,

filtered

and evaporated to afford

crude product which was purified by 10 crystallisation

wo eawsB1MAc/ i sohexane to afford

N- (2- adamant yl ) - 6- chl or o- 280ret hyl sul f anyl -
pyri di ne- 3- carboxam de (1 150 g 55 5 % as a white

PCT/GB2007/004131

bUIIU'i‘I

pyridin-2-yl]-3-
azabicyclo[3.1.0]
hexane-6-

(1H, d), 12.28 (1H, s)

carboxylic acid

i WRT309: )”1 'V”‘ ol13°1?4H So& 488;
J& (Srfl 3&0 8u4' 31 ‘Z HPLC
LT (4 | H)hY‘i‘f%V d 1I— 3§<(— 93' R

2. 9pdaaptyeat o %%’{’( da é%HmJ@Pe?n' =2.19
p? ep d in ame-far mannet- 78 OLHmRBI98 -B. OQI@IHé%i) 3.83 - | min
| nt er medilat e lazomﬂsjllhnylapgjr?oﬁf& (d,enafi20débi éf 42041 H; dYy
material ;| WO |2068053M%% FCTATRINGY,/ QU@L d),7061 (1H, d),
Conpound |Ex ridyl MBS (VMB67 (T, HMAUIGAH, s)
2-[(3S)-1-[ 5 abkd NMR (400. {13 |sz DI\/ISOdG) 474;
[ CUET, OS)-gr [U-pA[[koe Bs)-5.) i?ﬁHﬁbM%&% 474;
°j\© HP hyqr oxyj- %j & ?) )434_ HPLC
Q amgnt yl|) c¢ar .2§ ( ). d R
%-2. o8I PI%T-‘”E. ;%3 ) érgi % o6
1H, mn. r dl f anyl - ’ N
(3. 56- 3. 65 (2 Hpro ?‘}1{?1“ i ﬂlvé ,%423_ min
3.9-3. 97 |(1H,| B3 | pyr r ot @K%Hosn)é‘@z( 19 69 (1%1 4
(1H, d), |7.57 yllperdjne-4-1 gEel (Hlabi 469 ( ct);LLR %lilH )
12.2 (1H,| s) .| ®ebokyli¢ h&d[ ((2r, 5s) - 1H NMR (300. 073
MHz, DVBO-815)| BO3R)-1-[5- hydf DNMR (30@63 MHz, IHISOLAS5 - | 488;
A 1-42 (m J4H), %2{135)5adaﬁan@?BImrtb)aZZZMQ(ﬂH%)-l)l .55 - | HPLC
(t, 2H), 2.3. 20 | 1.74 %610} 1188 - 1.90 (BH)m), 3.902 | R
Qic B85 (m 1H)ada él]carﬂﬁoplb‘?@‘yﬁ% '2173 2390 2111 rﬂ 72- =221
%g@f’w 10 | o ﬁ’% g4- min
2H) , L3 EZ%?{L] am .
] ¢ycl ohexjane- IE 19 % ig}; T
1H NVR (300. 0% R - ’
3H), 1.13 - 1.12!961% 2 )
(m__8H) 186a<>1dzo7(mq ?O& moyl ] - 6- -777
(m 1H), 869 2H1- [nggzr,s:g)mmwmztoo.léﬁﬂz, DMSO0-d6) 488;
F° 5-hydroxy-2- 0.95 (3H, t), 1.09 - 1.20 (2H, m), 1.29 - | HPLC
t@ ,/l adamantyl]carba | 1.36 (2H, m), 1.5 - 1.74 (10H, m), 1.92 - | tR
fI;N moyl]-6- 2.06 (6H, m), 2.17 (2H, d), 2.88 - 2.99 | =2.13
d @0 propylsulfanyl- | (4H, m), 3.83 - 3.89 (1H, m), 4.32 - 4.39 | min
pyridin-2-yl]-4- | (2H, m), 4.43 (1H, ), 6.52 (1H, d), 7.61
piperidyl]acetic | (1H, d), 7.66 (1H, d), 12.11 (1H, s)
acid
87 | (1R,58)-3-[5- 1H NMR (400.13 MHz, DMSO-d6) 472;
j% [[(2r,55)-5- 0.97 (3H, ), 1.29 - 1.40 (3H, m), 1.58 - | HPLC
AN ;/’ hydroxy-2- 1.74 (8H, m), 1.92 - 2.06 (5H, m), 2.18 - | tR
KI(N\@ adamantyl]carba | 2.21 (2H, m), 3.01 (2H, 1), 3.50 (2H, d), | =2.03
o moyl]-6- 3.79 (2H, d), 3.83 - 3.88 (1H, m), 4.43 | min
propylsulfanyl- | (1H, s), 6.15 (1H, d), 7.61 (1H, d), 7.64
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pyridin-2-yl]-3-

2.91 (1H, m), 3.09 - 3.16 (1H, m), 3.40

O J. TJU au llggll 5[] JTT_I—N ]O @FI) 488,
2.33 N g@é 0
N s3 88 N prc%gfiloﬁfp' L %gé? [%g éJQ408 HPLC
\(/IW 2( a aﬁ? ¢e50 az 4( tR
yl ]| a8 cI oh ;m7 24 5: 37915%1'1 6| =222
exane I car hoxsi Yil%ﬂ BYld | (2 Vﬁ)?%Sﬁ@@ﬂ@ﬂn 39 403 min
PCT/ GB20Q7/ 0( ngzraahn-ml] -B83 2(2[&( 88)4.43 [ B, s).16. MV H.40,0/.41
MHz, DVSQ- d6) mdByl- [ (2r, SEGd), 0.6851F3H), 12)44 (1H24) -
1.48 (4H| m | plpedRline-4HPLC N 1, hydroxy-2- 1.72 (9H,
m, 1.81]- 1. &8rozbhic Mdid 1. - tR N adamantyl ] car ba
2707 CSH T g¥) | 1215592 sé) §f 4@’0 1/¥MHZ—§)M§0 -d6) |
0P ﬁ‘Dy|]|6|f 78 g& 9' El n460.
pr sul|f an 297 : ’
% gpy pyri|di ny 1_]{:%‘5'%3 % g Hg%)’ él HPLC
(/(;H pi pé’P % P acet | 0 éﬂ)( % R
A@d 84 1oy Bpyks) %25 : =2.02
DVBO- d6) |474;| oxridithdrdr oxy- [23- 7@(% BI3I84t 3891(1irbm) 4436 | min
(2H, m, |1. 44 Hipsroblinadanpitly k), 6dr kiéHld)ZQ AR, /. ,7.64
1.82 - 1.189 (|2rboxylic 4¢i83 (liPRd) VA3 A BL sP. 07 ( 6H,
j:o in), 2.5290 2. B5[3RHH5), RIINMRF20@63 MHz, DMSO-d6) 474;
propyl sul fanyl[{(2€>53;05 (4H N0.06 BIBA), 13318B3£@2H M),.1.59 - | HPLC
223 - min py}{yd 301, (7?@ 1492432 «381{“5 ,2.14 - | R
%Eﬁ@m D ’2 g‘é‘éﬂb CI 92.53 - | =2.11
21 (58 - 1[5 1 %%‘T %&HQ’B@% %ﬁ:?%ﬁ =) el
L"[;,(Lér 5S)-5 pyrldln- LR DX lH m) b8 7_-
yllpyrrolidin-3- | 3. 88 (1H, m), 437 (1H, s), 6.13 (1H d),
ylJacetic acid 7.53 (1H, d), 7.64 (1H, d), 12.18 (1H, s)
91 | 3-[1-[5-[[(2r,55)- | 1TH NMR (400.13 MHz, DMSO-d6) 500;
°y° 5-hydroxy-2- 0.97 (34, t), 1.17- 1.22 (2H, m), 1.31 - | HPLC
adamantyl]carba | 1.57 (6H, m), 1.59 - 1.75 (8H, m), 1.79 - | tR
) H moyl]-6- 1.87 (1H, m), 1.93 - 2.08 (5H, m), 2.29 | =2.30
\Ci; propylsulfanyl- | (2H, t), 2.63 - 2.69 (1H, m), 2.91 - 3.07 | min
SN pyridin-2-y1]-3- | (3H, m), 3.85 - 3.89 (1H, m), 4.17 - 4.23
° piperidyl]propan | (1H, m), 4.27 - 4.33 (1H, m), 4.37 (1H,
oic acid s), 6.51 (1H, d), 7.60 (2H, d), 12.00
(1H, )
92 | 2-[1-[5-[((21,5s)- | 1H NMR (400.13 MHz, DMSO-d6) 516;
P 5-hydroxy-2- 0.96 (3H, t), 1.09 -1.10 (3H, s), 1.15 HPLC
° (/1 adamantyl)carba | (3H, s), 1.31 - 1.41 (4H, m), 1.55 -1.66 |tR=
( NE S moyl]-6- (6H, m), 1.71 (4H, m), 1.95 - 2.04 (5H, | 2.44
KJ:(N propylsulfanyl- | m), 2.66 (1H, t), 2.80 (1H, t), 2.87 - min.
© p""o

piperidyl]-2-
methyl-

(2H, q), 3.86 (1H, 5), 4.35 (1H, d), 4.45
(1H, d), 6.46 (1H, d), 7.60 (1H, d), 7.68

propanoic acid

(1H, d), 12.25 (1H, 5)

Intermediate 11

2,6-dichloro-N-((2r,5s)-5-hydroxyadamantan-2-yl)nicotinamide
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J hydroxy-2- 1.74 (6H, nm, 1.78 - 1.90 (3H, m, 1.92 -
tR N S adamantyl]carba 2.07 (7H, m, 2.17 - 2.20 (2H,
WOrRQosas3ia4 - =2.21 noyl]-6- 2.78 (1H, m), 2. 90P€T/8BA®7/004131
(3H, M, 3.84 - mn propygtsul fanyl - 3.88 (1H, m,
4 17 - 4.24 (1H, m, 4.26 pyridin-2-yl]-3- 4.33 (1H,
, 4.43 (1H, s), 6.49 (1H, d), piperidyl] acetic
6 (1H, d), 7.67 (1H, d), 12.16 (1H, s) acid 86
N d[ -[5-[[(2r,5s)- 1H NWMR (400.13 Mz, DVSO d6) 488;
- hydroxy-2- 0.95 (3H, t), 1.09 - 1.20 (2H m, 1.29 -
damantyl]carba 1.36 (2H n), 1.5 - 1.74 (10H,
-tRl N moyl]-6- 2.06 (6H, in), 2.17 (2H,
.99 =2.13 propylsulfanyl- (4H, m, 3.83 -

38 (1, ,432-439mn pyridin-2-yl]-4- (2H,
Aolutfbrict iébhchﬁ)mm@otﬁ%fi é{hbn&*e) (12572 %11 191%09&%9){1& bCM 5100 mL)
acetic (1H, s) acid

was addgqdidRpp@ise B § st;rrq]—msm:ns ommi 4123nmpadanamgu} lj-@) (29790 g, 119 6 mmol) and

N-Ethqu[iéﬁ opgls %{rme (2%&33‘8];3% §21m171i>1)(21§ |I| HFrlrséﬁl)B frg]g)zdt 2'(%3 d)é/eJE & pf:nod of

30 minuted undbr h¥rogeh Rrherdaurang hﬂsb@@lichﬁwﬁs Rikreditlrodhh ten%)e@é'tul(e&bk 18
t), 3,50 (2H d), =2.03 6- 3.79 (2H,

hours. Tige ggctiopHnixjyre was ,;ﬂgumlm&pmgi%q @Qpﬂﬂp)y Wgshqd sgguengalb5w1th

water (1 (églmlﬂi ﬁg% gat{rf%a b&x}’x‘él é ]$e4or[g§¥ & 'legr']epwﬁeﬁxg%‘de g\éer Q\%&a(%éll, &iltered
and evapdfat& Db ﬂkﬁ%brtﬁi@Tﬁr&Bﬂﬁ OWdlﬁédﬁ?:ﬂrodﬁcl was@Brified by flash silica
chromatcp%;@p}glg( %fugg)n gf’a)gl@?‘x( @l:jl;le &;\‘% E%é%y in Wg’m%ggon e4rg gvaporated to

P, 0
dryness t? agfzard Qgia(g@ﬂ?ﬁlg m)c@lr ; %&)@?L%E}_'rﬂa%%ﬂ[}g@glsco%m%ﬂlg(f%%% 653, 51 A)) asa
white soBd.19 - 3.26 =2.22 propylsulfanyl- (2H m, 3.84 -

3 P e Mo |
1 N s s te) § 19 L (et BT et &5 176 om
m), 1.87)1.947288 nf) 199 d1.,00¥2H4h) (264 - 3109 (BHPAY,I39ME3 96 (1H, m), 4.47 (1H,
s), 7.64 (1H, d), 7.95 (1H, d), 8.49 (1H, d)

m/z (ESI-) (M-H)- = 339; HPLC tg = 1.59 min.

Intermediate 12

6-chloro-N-((2r,5s)-5-hydroxy-2-adamantyl)-2-propylsulfanyl-pyridine-3-carboxamide

1-Propanethiol (1.327 mL, 14.65 mmol) was added in one portion to 2,6-dichloro-N-(5-hydroxy-
2-adamantyl)pyridine-3-carboxamide (5 g, 14.65 mmol) and sodium carbonate (4.66 g, 43.96
mmol) in DMF (50 mL). The resulting suspension was stirred at 60 °C for 3 hours. The mixture
was cooled, evaporated, DCM (250 mL) was added and the mixture was washed with water

(3x50 mL) and brine (50mL), dried (MgSOs,), filtered and evaporated to a sticky pale yellow
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Intermediate 13

6-chloro-2-cyclopentylsulfanyl-N-((2r,5s)-5-hydroxy-2-adamantyl)pyridine-3-carboxamide

“OH

This intermediate was prepared in an analogous manner to that of intermediate 12




WD 2008/ 053194 PCT/ GB2007/ 004131 83 solid. This was
triturated with 4:1 hexane:ethyl acetate, filtered and
wa@leioemsiied gi ve the desired product as a whit ePGDIGBRA007/004131
(5 Og, 90% . 1H NWR (400 185MHz, DWVMBO-d6) 6 0.92 (3H,
1.22 - 1.3 (2H, ,15-17(8Hn) 1.85 - 1.96

1HNM1§%’§0 131\/1}115 @Qsﬁg‘g)éﬁl 31)237((%&%{3)44% éfgh(q%{ 3384 -2.00 3H,

m), 204@2@(%81(&?' L 2] 2 0220((ES ), 1901 97 ©2135h), 4RLEH, B, #23(3}11 d),7.71
| owi ng Exanpl es were prepared in a sinil
(1H, d), pB8aerl, do Exanple 1, using Intermediate 13 and an
i at € ting material : Conpond Ex
vz (ESRERLORN AR RIEE s bR " [(39)-1-[6- 1r NVR
Mﬂﬁll&ﬁlnmm@b@@iﬁébr@@&d in & yihityp ennyibisto Hxambl SB-uking
m, 1.45-1.78 (13H n), HPLC. i :
Intermeqﬂtp léﬁp@ ap appyepLise aminpestepstaring maferia: 3672 48 (21-1,

in), 2.53 tR = N hydroxy-2- - 2.58 (1H, m, 3.08 (1H,
dd), 3.37 - 2.25 adamantyl)carba 3.41 (1H nm.
Compbuidd 62 |(E,| Ngme 3. 63 - nji I NMRW ] pyri di n-2- 3.75 MS
(11-1, m|, 3./84-3.9 (1H, nm, 3.95 - yl]pyrrolidin-3-
4.04 (1H| m,| 4.37 (1H s)| 6.12 (1H d), vyflacetic |me
acid 7.52 1 K, in), 7.64 11 H d), 12.2 1 H s). 94 MHE"
2-1(3S)-1-[6- 1H NVR (400./13 Mz, DMSO- d6) 514;
vi0s YI2-H3R)-2464. 74| (H RMR(}3(0.Q78%Hz, CTH@3Y 1.21 - 514
y| - Tybloh2xylasfan5- 1.85 (m2 18R),-1.85 7099 h; TH)M) ,
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di n- 'oﬁquyu%-(lﬁ7 R 4804 1iosn, 1616918
A A )i Tl 22 @
NHZz. L‘% 14:nn ﬁ—r[ & 1]11)
1 | @Shelo” 1 73 NM E@ 73 MHz DVRO- d6) 500
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.t Ry-SH(@riydboxly 1GH), 2,163 2.39(n601 LA, 94m) 3.66
12 (|Mtgdrony2-2. 22 | GuiaiEptdyT4)-chBHan3 285, 4.3B(s44
. 3.|%BlamantyBOarbd H, 1H), 4.4% (d, 1H), 6.15 (d, 1H), 7.53 -
moyl]pyridin-2- | 7.64 (m, 2H)
yl]pyrrolidine-2-
carboxylic acid
10 | (3R)-1-[6- 1H NMR (300.073 MHz, DMSO-d6) 500
0" 2 | cyclohexylsulfan | 1.16 - 1.50 (m, 7H), 1.49 - 1.84 (m,
% Q y1-5-[((21,55)-5- | 9H), 1.85 -2.10 (m, 7H), 2.10 -2.29
A hydroxy-2- (m, 2H), 3.03 - 3.55 (m, 3H), 3.56 -
K/\K(N adamantyl)carba | 3.69 (m, 2H), 3.71 - 3.91 (m, 2H), 4.30
° 2@" moyllpyridin-2- | - 4.48 (m, 1H), 6.15 (d, 1H), 7.55 (d,
yl]pyrrolidine-3- | 1H), 7.60 (d, 1H)
carboxylic acid
10 | 2-[(3S)-1-[6- 1H NMR (400.13 MHz, DMSO-d6) 528;
g Q 3 cyclohexylsulfan | 1.25 - 1.46 (9H, m), 1.55 - 1.76 (10H, HPLC
A A y1-5-[[(21,55)-5- | m), 1.80 - 2.07 (9H, m), 2.13 - 2.27 (2H, | R
Kﬁr\@ hydroxy-2- m), 2.73 - 2.79 (1H, m), 2.93 - 3.01 (1H, | =2.47
S " adamantyl]carba | m), 3.68 - 3.77 (1H, m), 3.84 - 3.89 (1H, | min
moyl]pyridin-2- | m), 4.17 - 4.28 (2H, m), 4.37 (1H, s),
yl]-3- 6.48 (1H, d), 7.58 - 7.63 (2H, m), 12.09
piperidyljacetic | (1H, s)
acid




nmoyl ] pyridin-2- 3.68 - 3.75 (1H, m, 3.84 - 3.89 (1H,
m, yl]pyrrolidin-3- 3.96 - 4.04 (1H nm, 4.37 (1H,
W@ 2008053124 yl]acetic acid (1 H d), 7.52 (1 H, Pci/GBZ006404131

(1H, d), 12.14 (1H, s) WD 3608/ 053194

PCT/ GB2007/ 004131 84 96 (3R)-1-[6- 1H NWR (400. 13

WHz, DMSO d6) 486; -~ cyclopentylsulfa 1.31 - 1.38

(2H, m, 1.50 - 1.73 (12H, HPLC nyl-5-[((2r, 5s)-5-

n, 1.92 - 2.38 (9H, nm, 3.19 - 3.24 (1H, tR =N\ N5

hydroxy-2- in), 3.46 - 3.53 (2H m, 3.61 - 3 68 (2H,
Intermediate;14 adamantyl )carba m, 3.84 - 3.89 (1H, , 3.97 -

6-ch10r0- -%l{%g}rlsggféhy%—l\gg%%ﬁyj—h 31; }é% ra?% anﬁt?'ﬁ}éyéd]iné"? cﬁ?;)ogirmde
5 (1H, d), 12.46 (1H, s) carboxylic acid 97 (2S)-1-[6-
1H NWVR (400. 13 MHz, DMSO-d6) 486; N Y cycl opentyl sulfa
1.32 - 1.73 (14H, m, 1.92 - 2.07 (9H, HPLC S N
-5-[((2r,58)-5- m, 2.17 - 2.34 (2H, m, 3.41 -
(2H, tR = hydroxy-2- m, 3.84 - 3.89 (1H m,
> - 4.02 (1H, 2.06 adamantyl)carba n), 4.36 (1H,
4.50 - 4.55 (1H, M, mn. noyl]pyridin-2- 6.18
I(lH d, 7.58 - 7.63 (2H, nm), 12.40 yl]pyrrolidine-2-
carboxylic acid 98 (1R 5S)-3-[6- 1H NWR
(040 Mz, DVMBO-d6) 498; H N N s cycl opentyl sulfa
17a0 (3H, m, 1.49 - 1.72 (12H, HPLC

This 1nteé1¥1§<i1a‘ie 4\§q§s Rrépargd %%Qkpéggsgpmner %4’93%? cﬁ' %{%%3 %15%91 2
1H NMI@S%@ 13 BEBSDMVEED-d8) 83. 32ad1a4mmylxﬂ)carsba 1n7)4 (931 9@ 1 92 029 (7H,

o, 37405 19 (e a3 8. |s|930(>1i1 M6k (1T 0)35 (it o7 16(TED Q93 (1H, &)
| 6 boxyl d 99
iz (ESEY PR TR PR 43 3 TBvgo. ao) 500, N S

cycl opentylsulfa 1.30 - 1.37 (2H, m, 1.47 - 1.73

lﬁl%‘kbllow}gﬂleg@xa es5We[ré b?dgaﬁﬁ)m @-sirfilar rdanBér to BxaBipld 2Hising
Intermedrgt’e 15 and an approprlate ammoester starting material:

15

Compound Ex | Name '"HNMR § MS
m/e
MH"
10 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 516;
. 1 4 | [[2r,5s)-5- 0.89 (6H, d), 1.22 - 1.56 (6H, m), 1.59 - | HPLC
g ;r hydroxy-2- 1.74 (8H, m), 1.79 - 2.06 (7H, m), 2.12 - | 1R
adamantyl]carba | 2.26 (2H, m), 2.73 - 2.79 (1H, m), 2.92 - | =2.46
k@ moyl]-6-(3- 3.00 (2H, m), 3.03 - 3.11 (1H, m), 3.83 - | min
o ° methylbutylsulfa | 3.88 (1H, m), 4.21 - 4.29 (2H, m), 4.43
nyl)pyridin-2- (1H, s), 6.49 (1H, d), 7.61 (1H, d), 7.67
yl]-3- (1H, d), 12,16 (1H, s)
piperidyl]acetic
acid




10

15

hydroxy-2- m, 2.52 - 2.62 (1H, nm, 3.03 - 3.10 (2H,
2.21 adamantyl)carba n), 3.84 - 3.89 (1H m, 3.93 -
WwWa2@8/0831b% min. oyl ]pyridin-2- m, 4.22 - 4.PO1/GBR)07/004131
4.36 (1H, s), yl]piperisdi ne-4- 6.53 (1H, d), 7.59

- 7.64 (2H ), 12.19 carboxylic acid 1H s)
it

I CI IICUI | II UI U' U 1 5 y 488;
SRR
é] Np epar ed |n culilYéWéb’ us el 6[1)5 hée -df73 (7TH, m), 192- tR =

ng ilat e | Bdanp@nty b@ﬂﬁ%@t@@%ﬁéo?/zﬁo@mm 884-12.25

7@9 400. 13nd6-(BVBO- ). 1®B(2H,31), 3.17.-3724 QH, m) 3.45 - | min.
1.47 - 1.|74 (hithylbyiylstlf94 3.52(2H) nd)3BL65 1869 @H)4n); 3.87 -
2.09 (2H) m, 11811)§2r1d1n2r20 (R$8 (1M, m)3430 (1H35)98.1¢2H], 9),
m, 4.39 (111 rrol_i'dlﬁé-S(ll“}’ 553|%1H 21&77164 (11,K), .45 B183)
(1 H d Mz ih&w&w PLCtR—252 mn

" AR %«;f; fgvﬁﬁﬁ%
o oprl agte a ter st rq 5%& % HP_I_JC
NMVR § WE" % 3 R =

9 072 | pdgma @D%ﬁ Q7 (SH; ), 2[6% Fé) 04- 2.26

cycl Sttexyll sul|maevltoss (m 156§ (2H, @5347r39@4 .79 - | min.

-5-[((2r, 59)ma&hylbuighulia 2, B8/ (3H, m)rlﬁ37z(1h18s), 625 (@)
hydr oxy- 2- 2H)nyDpyiddinf2qui ntB567 - TR (21, my, 1220 @H), 5)
adamantyl|) car|bd]-3- 48 (q, 1y H, 3.57 - 3.70 (m 1 H,
3. 74 - mogyl ] Rwhsleyel@3.10187 (m 1H), 3.92 - 4.05 (m
1H), 4.1 yl|lHe¥ade06d di n-3- - 4.27 (m 1H), 6.08 (d,
1H), 7.22 (d, C)é;bﬁg;gghchac:ld 1H), 7.92 (d, 1H eNo 10

o e

001
cycl ohexyl sul f an 1 13 - 1.76 (m 17H), 1.80 - 2.11 (m
Intermediat&1%! - 5-[ ((2r,5s)-5- 10H), 2.16 - 2.39 (m 1H), 2.94

- 3.66
6-chloro-N-((2r,5s)-5-hydroxy-2-adamantyl)-2-(3-methylbutylsulfanyl)pyridine-3-carboxamide

Cl _N S
g Y
ye!
‘OH

This intermediate was prepared in an analogous manner to that of intermediate 12

1H NMR (400.13 MHz, DMSO-d6) & 0.86 - 0.98 (6H, m), 1.30 - 1.38 (2H, m), 1.48 - 1.53 (2H,
m), 1.62 - 1.74 (7H, m), 1.94 - 2.00 (3H, m), 2.07 - 2.10 (2H, m), 3.07 - 3.11 (2H, m), 3.89 - 3.94
(1H, m), 4.39 (1H, s), 7.26 (1H, d), 7.72 (1H, d), 8.23 (1H, d)

m/z (ESI+) (M+H)+ = 409; HPLC tg =2.61 min.

The following Example was prepared in a similar manner to Example 1, using

—(2S=1-{6-—1HTNWR 1

Intermediate 16 and an appropriate aminoester starting material:



hydroxy-2- (m 1H), 3.74 - 3.89 (m 2H), 4.39 (s, O
adamantyl )carba 1H), 4.47 (d, IH, 6.15 (d, 1H), 7.53

WO 2089531pyri din-2- 7.64 (m 2H) yl]pyrrolidi neP@FGB2007/004131
carbox lic acid 10 (3R -1-[86- 1H NVR (300.073 Mz,
DMSO- d6) 500 0 2 cyclohexylsulfan 1.16 - 1.50 (m
7H), 1.49 - 1.84 (m yl-5-[((2r,5s)-5- 9H), 1.85 -
2.10 (m 7H), 2.10 - 2.29 Nhydroxy-2- (m 2H), 3.03 -

Cmﬁp'§§n&m ) [~Namé N adaneif XRa ba 3.69 (m 2H), MS
3.191 (m 2H), 4.30) 0 ""0 noyl]pyridin-2- -
4.48 (m [1H),| 6.15 (d, 1H)|, 7.55 (d, m/e

yl ] pyrrollidine-3- 1H), 7.60 (d, 1H) carboxylic acid MH"
10 2-[(39)-1-[6- 1H NWR (400. 13 MHz, DMBO d6) 528; 0 3

cyclohexyTgul|fan3d)-256- 1. A6 NNIR (396.13 MiSz, DNIS0Ed6) 536;

»  (10H, HPLG/ Nbenxylvls@fa&lﬁf 5@) 546@1}1 111)8957 27@(81(1%) HPLC
° n)y;@- 13 goég)s 7HM 1173224%2ﬁ m) R
) ( m, 2 g (1 Hg% 4 2 k‘b@r( =2.30

¢, 3.68 |- 3.

, rildi 2ada f|£|4H ) min
yFi f@é{ 48 ( 1rppy%f5yrl %ﬁ(ﬁg V7547
pi peri dylf adetl8- (111, s) éé?ézﬁmbd /075; m), 7.65 -
PCT/ GB2007/ oozmqudyé]@cqtm el PEai(ddam) 4

6- chl or o-|2- cylcddcghexyl sul fanyl -N-((2r., 5

s) - 5- hydr oxy- 2- adamant yl ) pyri di ne- 3- car boxanmi de 5 C!
iNNOH This internediate was prepared in an
Intermegiagedfous manner to that of internmediate 12 1H NWVR

2-benzy sﬂ% );(!l MT%O-I@N@QS@?% }@dljox?%_'ada%i%l%fn;pgfﬁglﬂ%? f:érg.@%gmde

2.09
(1H, , 3.88 - 3.93 (1 H m, 4.39 (1H, s), 7.25 (1
H, 7.70 (1H, d), 8.23 (1 H d) mz (ESI+) (MH+
cl 421; HPLC tR = 2.64 min. The follow ng Exanpl es were

= lrel_pl)ared in a simlar manner to Exanple 1, using
X N

O p’“
‘OH

This intermediate was prepared in an analogous manner to that of intermediate 12
"H NMR (400.13 MHz, DMSO-dg) 51.28 - 1.35 (2H, m), 1.58 - 1.73 (6H, m), 1.89 - 2.06 (5H,
m), 3.86 - 3.90 (1H, m), 4.33 (2H, s), 4.44 (1H, s), 7.21 - 7.25 (1H, m), 7.28 - 7.32 (3H, m), 7.40
- 7.44 (2H, m), 7.78 (1H, d), 8.30 (1H, d)
10 m/z (ESH) (M+H)* = 429; HPLC tg = 2.44 min.
The following Example was prepared in a similar manner to Example 1, using

Intermediate 17 and an appropriate aminoester starting material:
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15

Internedi ate 15 and an appropriate am noester starting

mat eri al :

15 Conmpound Ex Name 1H NMR S M5 nfe

M+ 10

wQ@20088S)194- [ 5- 1H NVR (400.13 MHz, DMSO d6) 5I1PCT/GB2007/004131

[[(2r,5s)-5- 0.89 (6H, d), 84.22 - 1.56 (6H, m), 1.59 -
HPLC  hydroxy-2- 1.74 (8H, m), 1.79 - 2.06 (7H,_m,
t RN gadament ytoa 6 (2H—m 273 -
EY TNAMS 25 46 9@36(3 3.00 (2H m, |V
J11 (1H, m, 3.83 |- min nethylbutylsulfa 3.88|m/e
4.21 - 4.29 (2H, m, 443 nyl ) pyridin- 2- +
9 (1H d), 7.41 (1H, 7.67 yl]1-3- (1H |MH
P ' '( Q 2’?1\4 550;
2t : f@s} 24( ﬁ) g{PLC
'| 3gaman; 1% 2 -3.02631, m) =2.41
anartm)gll}:éTba 2. 08 ;%13@( mi31 =384, m), | min
3. 04 phemetigsul o424 64 3815, md 4431 Hhys), 65217
H ~ mlspy&id#s2-yllF-n. (1Hye), iyl Soul.§1 §2H fra), 3,623 7.68
3. 63 pipedid§Padedic, |nQRH, 3),82.17 (¥, ypyri di n- 2-
3.88 (111, m)|aci 37 (11-1,|s), 6.17 (114, d),
yITpyrrolrdine-3- 7.55 (IH, d), 7.64 (IH d), 12.45

(11-1, s)

carboxylic acid

10" (1R, 5S)-3-[5- 1H NMR

Interme@i30173 MHz, DMSO-d6) 500; 6 [((2r,5s)-5- 0.91 (61-1,

6- chlorodleégzl 5%)45 l‘ﬁ(;iroxi %%ta"ma?t}t}};% é)ﬁﬁpeﬂﬁﬂgul‘lgnﬁgpygf 1pg-3 S} alzﬁoxamide

Nt yl ) carba 2. 07 (5H,

2.

26
3.

noyl ] - 6- ( 3-
79 - min. nmeth
6.15 (1 H,
'12.20 (11-1,

in), 2.18 - 2.22 (2H, m,
3.08 (2H, m, 3.47 - 3.54
yl butyl sulfa 3.87 (3H, m,
d), nyl)pyridin-2- 7.57 -
s) yl]-3- azabicyclo[3.1.0]

'H NMR (400.13 MHz, DMSO-dg) 51.29 - 1.37 (2H, m), 1.60 - 1.66 (4H, m), 1.68 - 1.75 (2H,
m), 1.91 - 2.08 (SH, m), 2.89 - 2.93 (2H, m), 3.27 - 3.33 (2H, m), 3.87 - 3.92 (1H, m), 4.46 (1H,
s), 7.20 - 7.26 (1H, m), 7.30 - 7.34 (SH, m), 7.77 (1H, d), 8.30 (1H, d)
m/z (ESTH) (M+H)+ = 443; HPLC tg = 2.59 min

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 18 and an appropriate aminoester starting material:




hexane- 6

| ac

id Internedi

ate 15 6-chloro-N-((2r,5

s) - 5- hydr oxy- 2- adamant yl ) - 2- (3
wo peBlsdibut yl sul f anyl ) pyri di ne- 3- car boxan de EIT/NB200X004131
O D911110H 5 This internmedbate was prepared in an

anal 0gous manner to that of

faVal 4’) l\lllq

interrredi ate 12 1H NWR

C"‘Ef’ré"é‘ 21 3

m, 1.94
3.11 (2H,
(1H, d)

L@a“&% 1 53

400 (3H, m, 2.

3.89 - 3.94
(111, d), 8.

—6H—™m)—130—
(%H‘JMR)% 1.62 - 1.74 (7H
07 - 2.10 (21-1, m), 3.07 -
(1H, ), 4.39 (1H, s), 7.26

23 (1H, d) mz (ESI+) ( MeH) +

MS
m/e
MH"

— EI-UU
was prepa
er medi
terial:
PAREEE
benzyl sul
, HPLC
2.24 (2H,
2.92 - 3.

5

[(3§) P III LLIY

Tar
an appr
&@d%%s?/ -0531941
Neadoss V2

m«wlmﬁ (400.
| profdox®ipyridin-4
ki
iperidylNacztidy
Hdia m,

=2. 30

(5)@%;53; ?‘\s&’d
Eﬂéﬁg’é& 0814 é 13 Qi):

V- 08 3H, thi2- 130 2.28 (2H, m), 2. 79
1323461 H.oVs@986)3- §36:H, np), 3.97
6- 4.2H(1Hym), ¥, om 4.16(1HB a2
1- .88 (112,105 4(32H,4.49 (212 n1)1 442
Fa¥ys$6.42 (T8, ),2.9014] HD, 8003,
(1}1 ), ada0venty k) carba 3. 82 -

472,
HPLC
tR
=2.21
min

o 3.87 (1IH

o rmyl]pyri

gk 7./2,6 -yl

N _Ne_di peri d
X

-henzyl s
dr

“o |

s)-
a

yl]a
ul f a
oXYy-

b oy

9Py 1 chl o
zzrala%iﬁﬁmrﬁ Y p
2-yl]-3-
piperidyl]-2-
methyl-

NNMR: (460.03 MHz DMSO d6)

d{g 9‘)5}% lném%%g

v r§)’ 20@%@5&%(% (1. 9

3.90 - 3.05 (1H, m), 4.25 - 4.28 (11, m),
4.34 - 4.40 (2H, m), 4.42 (1H, s), 4.46 -

propanoic acid

8.03 (1H, d), 12.19 (1H, s)

4.50 (1H, m), 6.41 (1H, d), 7.96 (1H, d),

500;
HPLC
tR =
2.44
min.

Intermediate 18

6-chloro-N-((2r,5s)-5-hydroxy-2-adamantyl)-2-propoxy-pyridine-3-carboxamide

Cl _N 0
\’ N
el
‘OH

Bis-sodium hexamethyldisilylamide 1.0M in THF (1 ml,1 mmol) was added to 2,6-dichloro-N-

(5-hydroxyadamantan-2-yl)nicotinamide (341mg,1mmol) and heated at 150 °C for 2 hours. The

reaction mixture was diluted with EtOAc (60 mL), and washed sequentially with water (20 mL)

and saturated brine (20 mL). The organic layer was dried over MgSO4, filtered and evaporated to

afford crude product. The crude product was purified by flash silica chromatography, elution

gradient 0 to 100% EtOAc in DCM. Pure fractions were evaporated to dryness to afford 6-chloro-

N-(5-hydroxyadamantan-2-yl)-2-propoxynicotinamide (341 mgs, 93 %) as a white solid.
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N 5 O ~911110H This internmedi ate was prepared in an
anal ogous manner to that of internediate 12 1H NWR
W@ 2@8/03839Hz, DMSO- d6) 61.28 - 1.35 (2H, m, 1rEBBGB2007/004131
173(6Hn) 1.89 - 2.06 pH, m, 3.86 - 3.90 (1H,
m, 4.33 (2H, s), 4.44 (1H, s), 7.21 - 7.25 (1H, m,

g NMRO()46§é3 g@H% %ﬂ(/l%g% -d¢k0.99 Z(ﬂ]%iE%,l 1.41 4%%%5&1 @21984 7866tk m), 1.72-

184 (SERn2.01 2. 0BHGH] ) 298 ng|0E>(Hﬂph): AGRS(2pT, ©p arded 1 Hns)a7.22 (1H, d),
ar nmanner to Exanple 1, using Internediate 17
8.10 (lHaﬁbl 8a1r§ @Pwebpri ate aninoester starting material: 15 WD

14 QO 31 89 Co d Ex Nane 'H
o ORI EROTRIS 3 ot S et 1
Mz, DMSO-d6) 550; 8 [[(2r,53)-5- 1.21 - 1.51 (4H, m,

1,59 - 1.74 (7H, m), HPLC N S hydroxy-2- 1.79 - 2.06
Exampledil oy 2 10 - 2.22 (2H m, tR1 N adamntyl] carba
{l . .

&_gﬁﬂinml’-czﬁﬁo

azabicycin[3.1.plbengd:gicath iy adid>4 - 4.30 (1H m), 4.43 (1H,
s), 6.52 1-pyridin-2-yl]-3- (1H, d), 7.18 - 7.31 (5H,
m 2 - =88 piperidyl] acetic (21-1, d), 12.17

(1H s) a Aintermediate 17 6-chloro-N-((2r,5 s)-5

Nhydr xy- 2- adamant yl ) - 2- phenet hyl sul f anyl - pyri di ne- 3
Oﬁ‘ -H-car mde CI NSN O"" OH 5 'H NW (400.13 Mz,
DMSO-"6) 61.29 - 1.37 (21-1, m, 1.60 - 1.66 (4H, m,

1.68 - 1.75 (2H, m), 1.91 - 2.08 (51-1, m), 2.89 -
2.93 (2H, m, 3.27 - 3.33 (2H m), 3.87 - 3.92 (1H,

L1th1um dro&lfe@n@ﬂdﬁ ghfate 102 mg, 2.44 mmol) was added to a stirred solution of
50-7 79067, 34(5H, ) 7. 77(1H, d), 8. 30( 1H

(1R,5S @)-methyl 3- (6 (cyclopentylthlo) -5- (3 (pyr1d1n- -yl)pyrrohdme 1 carbony pyr1d1n—2-
yl)-3-azabicyclo[3.1.0]Thexane-6-carboxylate (400 mg, 0.81 mmol) in methanol (5 mL)/water (2
mL). The resulting solution was stirred at ambient temperature for 24 hours. The bulk of the
organic solvent was removed in vacuo and the resulting solution was acidified with 1N citric
acid. The resulting suspension was extracted with EtOAc (3 x 30ml). The combined organic
layers were washed with HCI solution (pH3, 30mL), sat brine (30mL) then dried (MgSO,),
filtered and evaporated to yield (1R,58,6r)-3-(6-(cyclopentylthio)-5-(3-(pyridin-3-ylpyrrolidine-
1-carbonyl)pyridin-2-y1)-3-azabicyclo[3.1.0]hexane-6-carboxylic acid (195mg, 50%)
1H NMR (400.13 MHz, DMSO-d6) 1.25 (1H, s), 1.40 (1H, s), 1.50 - 1.72 (6H, m), 1.90 - 2.10
(1H, m), 2.10 —2.20 (3H, m), 2.29 - 2.35 (1H, m), 3.30 - 3.55 (5H, m), 3.64 (1H, s), 3.72 - 3.95
(3H, m), 4.01 - 4.07 (1H, m), 6.16 (1H, d), 7.30 - 7.80 (2H, m), 7.71 (1H, s), 8.40 — 8.60 (2H, m),
12.18 (1H, s)
m/z (ESI+) (M+H)+ =479

The (1R,5S,61)-methyl 3-(6-(cyclopentylthio)-5-(3-(pyridin-3-yl)pyrrolidine-1-
carbonyl)pyridin-2-yl)-3-azabicyclo[3.1.0Thexane-6-carboxylate used as starting material was
prepared as described below

Oxalyl chloride (0.274 mL, 3.15 mmol) was added dropwise to a stirred solution of 2-
(cyclopentylthio)-6-((1R,58,61)-6-(methoxycarbonyl)-3-azabicyclo[3.1.0]Thexan-3-yl)nicotinic
acid (380 mg, 1.05 mmol) in DCM (5 mL)/DMF (1 drop) at 0 °C, under nitrogen. The resulting
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mz (ESI+) (MtH)+ = 443; HPLC tR = 2.59 nin 10 The
foll ow ng Exanples were prepared in a simlar manner
wo o00B0s3Td e 1, using Internediate 18 and an PCT/GB2007/004131
appropriate am noester stawting material: i5 WO
2008/ 053194 PCT/ GB2007/ 004131 90 Conpound Ex Nane 111

solution %\/&R allgﬂ%gdo 31%3%11 i('}ﬂélﬁbleﬁg ée%f;{ %ésgegjnfl [sgrre% %%4 Ofl}eji%actlon

mixture \ilasgéiva %rﬁtéﬂ“to Qiily}rl.esmnd rldi@ﬁ)lvedHHMC 8 m]_C) hMtHs@lﬁMroﬂ was cooled to

0 °C thersiaenieshne Ph poabiian of 5 pyEoliom Ry iidpe (57T ma, bas mmeD yd
trlethylaxflm?(Oﬁé 8 %%If, 9371 Mob BDCMm 2(5§1§;|) (3 ré@ﬂ‘uj& 6gﬁ:glfﬁ§va%gllowed to

m N propoxy- py
warm to ém(BQ:nf teﬁlpbﬁat(trb kind m)n;reciﬂfatz:ﬁls t&nyér}itu& for 2410886, (Thid, rean}ipn mixture

was diluigd gt BEM () i) g8 wericcpatatighy gyﬁlh]onﬁetlé '%)lé b vt (0

mL), andg\?g%):\tgg%ﬁn%g{d m%§éﬂl{ﬁ§ogg%r§xiﬁa¥eﬂ%§% 5H %\/gg%d\lﬁﬁltelied and

evaporated to alffdrﬂ cfBld prejuct. I—HsiCcru@ph@damvde)mlalrﬁbé by flagh (112195 t )
chromat((%vgphyn,%ﬂtlfn g@dwnﬁg é(% ?‘?Mb% 1n%C]812 Huregfo %:EI-IOHS were evaporated to
dryness ﬁ;ﬁﬂﬁ&Ytl{’BS '6§L1ﬁeth%} @-56 (c%ﬂog@ﬁtylt&ogg (G;Kb'yn&ﬁl -3¢k %ﬁ‘hdlfﬂﬁile-l-

carbonyRpy28lig-2+y1)- ﬁa)azab1@iofg@[i541d%]h xape-6Acagpxylage @@O(r% 77n’f’) ayp yehlow oil.
vz (s Bt 4 st e 1l & e

anoic’acrd 8.03 1 H d), 12.19 (1H,
IH NMI§I400l1rBtMHmdmIIE) 31858 --dllf (pg4et, Ii«h)( IZH -3.8) 38, m), 2.11 - 2.20 (3H, m),

225 QH, B I i a2 et o DS B R A 4 "8 6% 4k, m), 4.05 - 4.12 21,
m), 5.99 (1H, d), 7.20 — 7.30 (2H, m), 7.57 (1H, s), 8.40 —8.60 (1H, m)

The 2-(cyclopentylthio)-6-((1R,58S,61r)-6-(methoxycarbonyl)-3-azabicyclo[3.1.0Thexan-3-
yDnicotinic acid used as starting material was prepared as described below

A solution of (1R,58,6r)-methyl 3-(5-(tert-butoxycarbonyl)-6-(cyclopentylthio)pyridin-2-
yl)-3-azabicyclo[3.1.0]hexane-6-carboxylate (Intermediate 21, 968 mg, 2.31 mmol) in hydrogen
chloride (4M in dioxane) (30 ml, 120.00 mmol) was stirred at ambient temperature for 5 hours.
The solvent was removed in vacuo to yield 2-(cyclopentylthio)-6-((1R,5S,6r)-6-
(methoxycarbonyl)-3-azabicyclo[3.1.0Thexan-3-yl)nicotinic acid (760 mg, 91 %) as a yellow
solid.
m/z (ESI+) (M+H)+ = 363; HPLC tR = 2.48 min.
1H NMR (300.072 MHz, CDCI3) & 1.50 - 1.80 (7H, m), 2.10 —2.25 (2H, m), 2.29 (2H, s), 3.61 -
3.71 (5H, m), 3.80 — 4.00 (2H, m), 4.02 - 4.11 (1H, m), 6.00 (1H, d), 8.03 (1H, d)

Intermediate 19

tert-butyl 2,6-dichloropyridine-3-carboxylate

0
ot
~
Cl N Cl

A suspension of 2,6-dichloronicotinic acid (15 g, 78.13 mmol) in Toluene (170 mL) was warmed
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20

25

Bi s-sodi um hexanmet hyldisilylamde 1.OMin THE (1 m,1
mol ) was added to 2, 6-dichl oro-N

w@ 2e08pseKyadamant an- 2- yl ) ni coti nam de (341ng, PCTIGBRY07/004131
and heated at 150 C for 2 lW®urs. The reaction m xture
was diluted with EtCAc (60 nlL), and washed

to 90 °C ?ng foge.?hgl“ %15 ﬁHT\’A&BTelglfz %/Iagagés‘e)d&\ll ﬁg%@eﬁbﬁf%%%ﬁ rcli—qgrt-butyl

acetal (74.9lhE) FQ. ANEnRYAREpRIsedThOrebhltiak fsolutos Mwad etimedatWot°C for 5 hours.
The crude product was purified by flash silica

The reactipn sHEuER)VaHeKAPOwias tp dFynesy and r@ﬁlﬁS(dqudnﬁ@%CE?- el and washed
sequenn%%tgléét_ﬁ%a&{cglﬁ %ﬂ_—l@@)% (W &L? YA Qﬁtﬁlta‘cae(éi l}rﬁlquy Hﬁﬁ .S’l"ltléjorgamc layer

was driefNof &My B Od xfilbetadrand a\mpﬁfaydd)ta %fﬁbfcbm&ypliodotﬂ eicoele(@dduct was
0,
puritied piepsbioysiomesEhoby, ohpouse 1&@31%3/32}%% QM58 iggfyexane. Pure

fractlons%gerg %V%p%'ﬁte& Yo d&?ésjs t0 %gfofﬁﬁei% %thl Q?G-dﬂ:hl@flomccﬁm% (H"l".% g, 88 %) as

a pale yello®40il. 1H, , 4.34 (2H, t), 4.49 1H s 7 22 1H

H NM%@O%&%%% oty 1 é*é;}nﬂ S -

(1R 5S,6r)-3-(6-(Cyclopentylthio)-5-(3-(pyridin-3-yl)p
yrrolidine-I-carbonyl)pyridin-2-yl)-3-
Intermediadp 2@y c| 0[3 1. 0] hexane- 6-carboxylic acid O N N/

methy! (PRSI PO P oo Do RS Bl 20t e

azabicyc$¢]B Ut 0]aex@k-6-Jarbbfyldbe 6r) met hyl
3-(6- cycA opentyl thio)-5-(3-(pyridin-3-yl)pyrrolidine-
| - carbonyl) pyridin- 2-

yl) -2 o[ 3. 1. 0] hexane- 6- car boxyl ate (400 ny,
H ?8 ipol ) in nmethanol (5 ni)/water (2 nlL). The
",r
o}

e¥ul N nd®'sol ution was stirred at anbient tenperature
N 24 hours. The bul k of the 1s organic solvent was
ﬁ riemoved in vacuo and the resul ti ng sol uti on was
A acidified with INcitric acid. The resulting

A suspegbp AR T G| ey tlel ! RliSKs GraRoRGRE SRl 3h16
mmol), t%ﬂ Firty 130803, lﬁéﬁlc@ﬁﬂaf@gé n'{ngﬂfalﬁf ety (MIROM.37 mL, 24.18

Itered an evapor ate

mmol) irf DM5$56 n)l-)3vesGifrey at mplﬂammbmpemymé oY3night/ r Tl reaB@iop| thixture was
i di ne-

evaporatfd K8 I BRGPgyPeiohied i FIOAS Sy apd presheceAusegily g 1N
citric acRI(BOXM) Faf® (5D Ml 928 satef¥8d brine (50 mL). The organic layer was dried over

MgS04, filtered and evaporated to afford crude product. The crude product was purified by flash
silica chromatography, elution gradient 10 to 30% EtOAc in isohexane. Pure fractions were
evaporated to afford (1R,58S,6r)-methyl 3-(5-(tert-butoxycarbonyl)-6-chloropyridin-2-y1)-3-
azabicyclo[3.1.0]hexane-6-carboxylate (2.18g, 31%)

1H NMR (400.13 MHz, CDCI3) § 1.47 (1H, 1), 1.50 (9H, s), 2.19 - 2.21 (2H, m), 3.50 - 3.53 (2H,
m), 3.62 (3H, 5), 3.77 (2H, d), 6.12 (1H, d), 7.86 (1H, d)
m/z (ESI+) (M+H)+ = 353; HPLC {R = 2.75 min.
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20

25

20 1H NMVR (400.13 Mz, DMSO-d6) 1.25 (1H, s), 1.40
(1H, s), 1.50 - 1.72 (6H, m), 1.90 - 2.10 (1H ),
wWQ@28/053124 20 (3H, m, 2.29 - 2.35 (1H, m, 3.3PCFGB2®3/004131
(5H, m), 3.64 (1H, s), 3.724- 3.95 (3H m, 4.01 -
4.07 (1H, m), 6.16 (1H d), 7.30 - 7.80 (2H m, 7.71
IntermeEil ), 8.40 - 8.60 (2H, m), 12.18 (1H, s) mz
-Zj (MHH) + = 479 25 The (1R 5S, 6r)- met hyl

methyl (BR(SS) B Q¥ yelppsitylstiFad)-5S(1-gre(tpAifrofam2 3 )oky girbardi ipgidia-2-y1]-3-

azablcy%dﬁacmM%Wr@irwlem) 3- azabi cycl o[ 3. 1. 0] hexane- 6- car
boxyl at &y used as starting material was prepared as
bELom;CMaIyI chloride (0.274 m., 3.15 nmol)
Odropwi se to a stirred solution of 2-
tylthio)-6-((1 R 5
on . 6r) - 6-)( et hoxycar bonyl ) - 3-azabi cycl o[ 3. 1. 0] hexan- 3-y
N 1) ni cot ¢ 30 acid (380 ng, 1.05 mmol) in DCM (5
_O m.)/DMF 1 drop) at 0 C, under nitrogen. The resulting
WO 2008/ 053194 PCT/ GB2007/004131 92 sol ution was
Giclapaeianetbiohdl.1 37 md., 2081 exnol) wapeddedie @ stirrdd sespersen of

porsich G SRR s RSB B P ARG ok v

stirred aﬂ‘ﬁﬁb@@t&lﬂﬁﬁeﬂaﬁue BrQotrhinitet DB@r @6trydeh iheéh Bkdd wmm a@blution of
yrrolidin-3-ylpyridine (171 1

(IR,58 &r) H@thﬂ'ﬁa(ﬁﬁ?ét lelaomsarhmyl)‘é qléorﬁﬁmém%%ylméwegmslo[%h%]hexane 6-

carboxy{age n(g'er »%f@e‘gﬁfﬁ’i)qﬁ, MA 0(§ ntl)ov’ﬁg rE%ltﬁTéﬂﬁ%cingw%ggrﬁngﬁtat ambeint
temperaimwfcﬁ 2 hbhes themttated withsat NH4Chadutibnl (0 5exd). itHehreddfivh &ﬁ@ture was
st ) 5 D SR bl S S RT B e
mL), an@54aRt ﬂrg;\éftﬁo }3?4? fid &%arg}! @Jgr %%g%?mecf by VEIOAMtered and

evapor at e ord cru The crude product
evaporated $o pﬁﬂondfcrmit frydddtadhe siude peoductwanmirdpddytfiashellighi on

chromaf Skt Hhtiniefodiet JPyhald Pieindieri BuldRrlfitge cvaporated
to dryne%s 0G0y CIRRBS B Vbl DI -(Htes-bulikly tabonyd)-Bl il s sedtyl@id)Byridin-2-

yl)-3~azdéi¢>t¢én{9ll)93§wxam1€» -qaraxylae @218 & y61%T 0B asa oflrestess @ile- car

1H NMI%M 0813@@5 {530 130 GeMh) WP l%az((%{gmﬁgzskxf&m £), 3.60

(2H, d), @D@(SH 5) 385&2H;ld)m 004H, 08WLH, )74.95 (LELED, 1.96l(1M)d) 2. 11
0 (3 (2H,.s), 2.36 (1H, s) 340
m/z (ESEF)e(M*(H)Fh fH9 @I@ﬂ%zﬁﬁ 4%min.3 74 - N (4H . 4.05

'J;lje#?ﬁ@&érﬁysan&g sf%ere %éa%%beﬁgﬁi"ﬁ sﬂ)r%lar _H-%ﬁgler to7E)?aan(lg Iy 1 Iﬁ)sl’ng

IntermediateQ2cind parpptophibe)antinddsteRstalifprhatériglret hoxycar bonyl ) -
3-azabi cycl o[ 3. 1. 0] hexan-3- yl)nicotinic acid used as
starting material was prepared as descri bed bel ow A
solution of (1R 5S,6r)-nmetliyl
3-(5-(tert-butoxycarbonyl)-6-(cycl opentylthio)pyridin-
2- yl)-3-azabicycl o 3. 1. 0] hexane- 6- car boxyl at e
(Intermediate 21, 968 ng, 2.31 nmol) in hydrogen 20
chloride (4Min dioxane) (30 m, 120.00 mmol) was
stirred at anbient tenperature for 5 hours. The
sol vent was renoved in vacuo to yield
2-(cyclopentylthio)-6-((1R 5S,6r)-6
(et hoxycar bonyl ) - 3- azabi cycl o[ 3. 1. 0] hexan- 3-yl ) ni cot i
nic acid (760 ng, 91 % as a yell ow




solid. mz (ESI+) (MH+ = 363; HPLCtR = 2.48 nin. 25

1H NWR (300.072 MHz, CDC13) 8 1.50 - 1.80 (7H, m,
WQ@28/053124 25 (2H, m, 2.29 (2H, s), 3.61 - 3. 7ACT/EBR007/004131

m, 3.80 - 4.00 (2H, M, 4992 - 4.11 (I H m, 6.00

(1H d) 803(1H d) Internediate 19 tert-butyl

CTT opyridire=3-car tate—0——1 S0 C—— N
Corg\pg %ens'ﬁfh g\;an%(s di chl or %X‘M;'?. nic acid (15 g, MS

78.13 mml) iln Toluene (170 nL) was warmed WO m/e
2008/ 053194 RCT/ GB2007/ 004131 93 to 90 C under N
nitrogen To thi S suspensi on was added MH

A1—NL

N, TFUI ITBI.I 1 I R % 6UI =tie Ing U 493
312. 50 nmmu)) f%’ SO 3
dy at= 9d ‘ny uﬁ%ﬂr th_% ?E]g%%é %
@@%ed tcygs' dyLidifyg rleé(? i B \glﬁ
, and vvasrédylpgl‘éal&‘@ﬁ%l al W)t%@ Iﬂfsét%%lgl\lg H,
(100 ni) |and |saturated bri n@ AP 1A-F9 (4Hhenh Bg/dr(HEL ),
| ayer 5 was crqaéld)ngsl)pmdmscﬁw{IH,tCBr’éaHéZﬂ,@v’ééér—ﬁt%ﬁ
to afford cryde-yrdduct. Th@H m)d&.4pr8ddaRHpas, 11.80 (1H,
purified by filasbicgilé3cla0]chbyyat ogr aphy, el ution
gradi ent [10 t|qe38% &t OAC 10 i sohexane. Pure fractions
ver e evapor at\ed;§@yHE ¥0gss| to afford tert-butyl

2, 6-drchtoronicotd nate (713§, 88 % as a pale
yellow oil. 1H NWR (300.073 MHz, DVMSO-d6) 6 1.54 (9H,
Intermedliate2267 (1H, d), 8.23 (1H, d) 10 Internediate 20

methyl (& R\f:ér%%;t%%[céoh@mlawsangl - methinrpraszDoxyresbary HRYiGRg-v1-3-
azablcyéﬂ)[g%/]hg@gﬂaen_% é_déelgfraix 12 abi cycl of 3.

xy ate o ~o0o4" HI i NG O-H
, Ois A puspension of (1R 58S, 6r)-nethyl
3 a 3. 1. 0] hexane- 6-carboxyl ate (2.99 g, 21.16

m’m‘ tert-butyl 2,6-dichloronicotinate (5g, 20.15
ﬁmﬂp I)Nan? triethylanmne (3.37 nL, 24.18

O ™%
/O "
Intermediate 22 was prepared from intermediate 20 using an analogous method to that used to
prepare intermediate 21
1H NMR (400.13 MHz, CDCI3) & 1.24 - 1.46 (5H, m), 1.49 (9H, s), 1.52 (1H, 1), 1.55 — 1.65
(1H, m), 1.73 - 1.76 (2H, m), 2.00 — 2.10 (2H, m), 2.20 - 2.22 (2H, m), 3.52 (2H, d), 3.63 (3H, s),
10 3.70-3.85 (3H, m), 5.87 (1H, d), 7.83 (1H, d)
m/z (ESI+) (M+H)+ = 433; HPLC tR = 3.60 min.

The following Examples were prepared in a similar manner to Example 111, using

Intermediate 24 and an appropriate aminoester starting material:
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MS
m/e

MH"
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s)) 2.19 |- .ﬁp Qiiin
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1.90 (1H, ) 194
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g, 74.9 Oallas A[G68)-046l ess
oo 13) =S G pro lﬁﬁfahglﬁﬁ
t@“ a)t. 4. 00 | )

)z (ESI +) ( Nt ﬁdﬂg’;'
fol |l owi ng Exa %"ﬁ‘ymfé IBr
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p1per1dy1]acetlc
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DHINMRH4OMES 895 TIMB OMit)),
0@4(?&1 | 1.2@- 2%0 ?%m 135

'1' 615)1

gg gﬁiﬁ Ag 3%, %&65-

m)% %6?( 10-

420 (1H, m), 4.23 - 4.33 (1H, m), 6.50
(1H, 5), 7.36 (1H, d), 8.52 - 8.69 (3H,

m), 12.03 (1H, s)
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Internmedi ate 22 and an appropriate am noester starting
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mat eri al :

w@ovposaigh Ex Name 1H NMR S M5 me

MH+ 11

(1S,5R)-3-[6- 1H NVR (400. 3 MHz, DVBO-d6) 493 N 2

PCT/GB2007/004131

cyclohexylsulfan 1.20 - 1.32 (4H n) 1 38 - 145 (4H
LS AL L L i
s) - 1.95| 112, ?§(%)Sﬁ[%y3 y |n t‘B)zlé 442
°°ﬁh)52< 42 35 (1R, 9 %{4
f@ A1 dat| a) | diftareripgridiny r(ﬁHp Rl Pﬁl( (2
(2H; 7. 65 e=1-qarBonyl)-6- \|d). B75 ¢ 2@2(
(2H, m , 11, sa@rc(pmulfaa‘zlam )3!3 3 3% ZIrbrm)s 6ﬁ’e£5HeIn1er $-
| acid Inten m)gddmt-ZeyHQB-netéhw GBOFQZH m), 633 (1H, d), 7.24
S) - 3-[ 6- aycl olpipeyidsiihdetioy | |-(@H] ¢R- met hyl pr opan- 2-yl ) oxy
car bonyl J|pyri|ldcid- 2- yl ] - 3- |azabi cycl o
0 l~‘° ﬁqnf zb[(f@)f fl yl at elH’NM‘E Do. @72@&4}& cll:bdfl Poo | 474
dijgt e 01“23 ”tl 8 -1.81
dsﬁ an |anal ?4H
I nt ér nedi|at e zﬂzl‘dg NN?:)‘I 2
1.46 (5H| m, %)
(1H, ), |1.73 PIpetidie-I-y
2.20 - 2,22 ( zpboryllpwidn | -’H) (2, m)zééé( E#Fl) ;7)22 (‘11115)d)
3.70 - 3./85 (|3Btyll-, 5.87 (1H d), 7.83 (1H, d) mz
(ESI +) ( N#H) + pipe4@i3l]a¢dHeC t R = 3.60 nin. The fol | ow ng
Exanpl es |wer g apidepared in ja simlar manner to Exanple
111, usifa1 l|-gsgediet e 241 RANMRI3ERETOPIHATCDCI3) 1.00 474
anignoest erg st réspfuﬁﬂfa‘ﬁyles-l ai3H, Ho190-20033(1803H94.50 - 1.80
f@" @wcw 0g % 96 (6H, m), 1.83 - 1.95 (3H, m), 2.00 - 2.15
(trifluoromethyl) | (3H, m), 2.22 - 2.32 (3H, m), 2.70 —
piperidine-1- 2.82 (1H, m), 2.83 - 3.02 (3H, m), 3.04 -
carbonyl]pyridin | 3.15 2H, m), 4.22 (2H, m), 6.33 (1H,
-2-y1]-3- d), 7.25 (1H, d)
piperidyljacetic
acid
oo f\fL 12 | 2-[(3S)-1-[5-(4- | IHNMR (400.13 MHz, DMSO-d6) 449
% U0 [0 | carbamoylpiperi | 0.94 (3H, 1), 1.18 - 1.22 (1H, m), 1.40 -
3 dine-1- 1.53 (3H, m), 1.63 — 1.80 (5H, m), 1.81
carbonyl)-6- - 1.89 (2H, m), 2.14 - 2.26 (2H, m), 2.30
propylsulfanyl- | -2.36 (2H, m), 2.67 - 2.73 (1H, m), 2.88
pytidin-2-y1]-3- | -2.97 (1H, m), 2.99 - 3.09 (2H, m), 4.16
piperidyl]acetic | (1H, d), 4.28 (1H, d), 6.51 (1H, d), 6.81
acid (1H, 5), 7.25 (1H, d), 7.29 (1H, s), 12.17
(1H, s)
12 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 460
o 1 | (cyclohexyl- 0.43 - 0.53 (4H, m), 0.94 (3H, 1), 1.10 —
0 P J@(L” cyclopropyl- 1.20 (1H, m), 1.22 - 1.31 (3H, m), 1.40
\(O s carbamoyl)-6- —1.50 (1H, m), 1.56 - 1.70 (5H, m),
g propylsulfanyl- | 1.73 - 1.91 (7H, m), 2.14 - 2.26 (2H, m),
pyridin-2-yl]-3- | 2.53 - 2.62 (1H, m), 2.69 - 2.74 (1H, m),
piperidyl]acetic | 2.89 - 2.96 (1H, m), 2.97 - 3.10 (2H, m),
acid 3.80 —3.90 (1H, m), 4.15 (1H, d), 4.26
(1H, d), 6.47 (11, d), 7.30 (1H, d),
12.09 (1H, s)




Compound Ex Nane |HNVR 8 M5 me

M+ N 11

2-[(3S)-1-[6- 1H NMR (500.13 MHz, DVBO-d6) 469 AN | N
wol@spsapyl sul fanyl -5- 0.99 (3H, t), 1.28 - 1.B8r/GBR)07/004131
nM, 1.51 - (3-pyridin-3- 1984 (1H, n), 1.66 - 1.74
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6.48 (1H,| d), pyridib-2-yi1-35 (Iﬁ)-l288) 2.93 (589, r@lla 00y 3.28. 44
- 8.46 (1H, MpipeBid§BacetitH, | @H, 14,50 ((ELH), 427 (IH, d), 6.50
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S N1 prcrl‘/z §l2L[T 1- 51 WFLHT\I)MRMWE(MHZ 'DMS@JI% 448
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2-1(3S)-1-[5-atid NMR (400.13 Mz, DMSO-d6) 406 0 0 o
5 (pi peri|di?nd-2-K38)-B45-( 3H, | 1H NMRZ606.13 M3z, DS Orj6) 462
1.44 N £ Nacpastesny! ) - 6-0.93 EH,(tRH.10W 1.83 (381,-m)] 1.80 -
Onp° Y, (1. 81 Ifuhozaylsulfamvd)(mxﬁ 2(12H,2.79 (2B nd)32:64 -
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t@” ! Tﬁ ylcarbamoyl]-6- | (1H, m), 1.67 - 1.79 (3H, m), 1.90 - 2.17
propylsulfanyl- | (7H, m), 2.31 (2H, d), 2.79 - 2.86 (1H,
pyridin-2-y1]-3- | m), 2.93 —3.07 (1H, m), 3.08 - 3.20
piperidyl]acetic | (2H, m), 3.62 - 3.70 (1H, m), 3.85 —
acid 4.03 (1H, m), 4.18 — 4.32 (2H, m), 6.35
(1H, d), 6.53 (1H, d), 7.78 (1H, d)
L 3/9 12 | 2-[(3S)-1-[6- 1H NMR (300.073 MHz, DMSO-d6) 536;
t@ L = |6 propylsulfanyl-5- | 0.96 (3H, t), 1.25 (2H, m), 1.64 (7H, m), | HPLC
2 [3-[2- 1.83 - 1.90 (4H, m), 2.18 (2H, m), 2.60 - | tR=
(trifluoromethyl) | 3.07 (4H, m), 3.72 (1H, s), 4.00 - 4.13 2.86
phenyl]pyrrolidi | (1H, m), 6.49 (1H, s), 7.43 (3H, s), 7.65 | min.
ne-1- - 7.88 (3H, m), 12.09 (1H, s)
carbonyl]pyridin
-2-y1]-3-
piperidyl]acetic
acid
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YlpYrrolidine-1- 1.90 (2H, m, 2.12 - 2.34 (4H m,

2.65 - carbonyl)pyridin 2.75 (1H n), 2.89 - 2.95 (1H,
wWorpQosasAH - -2-yl]-3- 3.01 (2H, m, 3.45 - 3. 6BCT/EB2007/004131
m, 4.10 - piperidyl] acetiog 4.20 (1H, m, 4.23 - 4.33

(1H, in), 6.50 acid (1H, s) 736(1H d) 8.52 -

—8769 '%7'1 P52 83t “K 08¢ 550;
L Ty
(1H, m, 1 53 methylsufforyl- N 1 inp) &é.godu (r3|Hd f R =
m) 1. 92 2|@ (6H n), 2.8 (ZHHm), £98--2 (4H m),2.00- | 2.34

rbonyl) 6-| adjymartyj&arba 2. B0 SHIHI) 10 -2.50(3H, 3008761 | min.

,  propyl sul{imaow]-6- m, 3./081 t)3235 (1HH§) 2P0 - 3.0072K4H,

r s), Qyri dipfepAsalifanyd=- 4. rhY, 3:004- 805 (12, m)yB,90§1H3s),

1H, d), |7. 24 pyBdRer-ydy3-] acero clH, W 4.95 (8Lid), 6.50 B, RD),

12 ( s>-1-[§%j->eﬁa B 0Re0 LM S 1 00 472
C

\' N" |FN q/ 8propy|sufany (3H 123

H
b
(
1
I

— 1 38— (tH—) 50— 81—+ {3- \/nﬁu ﬁ.
(1H, d), 2.00 - 2.15 (4H, (trifluoronethyl) nm, 2.31

Interme(fdte 28) , 2. 39 (1H br s) 2 73 - pi peridine-1- 3.01
- carbon

tert—butyi@@blo(rgﬁ [(},S) -3+ émgtgmémbo&ylme;h}i}l rldg}]pym%lnﬁi]-qagboxylate
l pi peri I] acetic acid 11 2-[(3S)-1-[6- 1H NWR

o (300.0 , CDC13) 1.00 474 9 propyl sul fanyl -
1'28 - 1.38 (1H, m, 1.50 - 1.80 NI NS N ~

(3
ZX6H, m), 1.83 - 1.95 (3H, n), 2.00 - 2.15 FxF
trifluoronethyl) (3H m, 2.22 - 2.32 (3H m, 2.70 -
pi peridine-1- 2.82 (1H nm, 2.83 - 3.02 (3H, m, 3.04
Intermediate 28 boasyirmyed Bom iedBedidell 9 mping4n28alp2d4s mythodbtBtBat used to

prepare é%ql}lgqedi_a%e_% ]-3- d), 7.25 (1H, d) piperidyl] acetic

'H NMR (499.8 MHz, CDCl3) §1.23 - 1.31 (1H, m), 1.48 — 1.60 (10H, m), 1.69 - 1.74 (1H, m),
1.87 - 1.90 (1H, m), 2.01 - 2.05 (1H, m), 2.21 - 2.33 (2H, m), 2.80 - 2.85 (1H, m), 3.00 - 3.05
(1H, m), 3.68 (3H, s), 4.18 (2H, d), 6.45 - 6.47 (1H, m), 7.90 - 7.92 (1H, m)

m/z (ESI+) M+H)+ = 369; HPLC t{R =2.99 min.

Intermediate 24
tert-butyl 6-[(3S)-3-(methoxycarbonylmethyl)-1-piperidyl]-2-propylsulfanyl-pyridine-3-

carboxylate
| (0]
Op° X o%
\io I Z
N7 N sH

Intermediate 24 was prepared from intermediate 23 using an analogous method to that
used to prepare intermediate 21
'HNMR (400.13 MHz, CDCls) 51.04 (3H, t), 1.30 - 1.37 (1H, m), 1.53 - 1.63 (10H, m), 1.62 -
1.79 (3H, m), 1.89 - 1.93 (1H, m), 2.03 - 2.10 (1H, m), 2.23 - 2.34 (2H, m), 2.74 - 2.87 (1H, m),
2.99 -3.10 (3H, m), 3.69 (3H, s), 4.28 (2H, t), 6.28 (1H, d), 7.92 (1H, d)
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Intermediate

25:

tert-butyl 2-cyclopentylsulfanyl-6-[(3S)-3-(methoxycarbonylmethyl)-1-piperidyl]pyridine-3-

carboxylate

10

'JIW
oy

Intermediate 25 was prepared from intermediate 23 using an analogous method to that used to

prepare intermediate 21




pi peridyl]acetic (1H, d), 7.22 (1H, d), 12.10 (1H, s)

acid 12 2-[(3S)-1-[5- 1H NWR (400.13 MHz, DWMSO d6)
wasms/ogmigcycl ohexyl - 0.93 (3H, t), 1.10 - 1. 85r¢RGB007/004131
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3.08 - 3/20 |piperidyljacetic (2H m), 3.62 - 370 MH
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acid (2H, m), 6.38 (1H, d), 6.49 (1H, d), 7.19
-7.32 (5H, m), 7.81 (1H, d)

Intermediate 26
6-chloro-N-cyclohexyl-2-phenethylsulfanyl-pyridine-3-carboxamide
e

N

H
S

X
l p
Cl N

To a solution of 2-phenylethanethiol (295 pl, 2.2 mmol) in DMF (3 ml) was added
NaHMDS (2.2 ml, 2.2 mmol). The reaction was stirred at ambient temperature for 2 minutes
then added to a solution of 2,6-dichloro-N-cyclohexyl-pyridine-3-carboxamide (Intermediate 1,
600mg, 2.2 mmol) in DMF (2 ml). The reaction was stirred at ambient temperature for one hour.
The solvent was evaporated under reduced pressure and the resulting residue was partitioned

between citric acid (20 ml) and EtOAc (40 ml). The layers were separated and the organic layer
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Intermediate 27

6-chloro-N-cyclohexyl-2-(2-pyridin-3-ylethylsulfanyl)pyridine-3-carboxamide

OO
XN
| H
o
Cl N~ °S
7
x N

Intermediate 27 was made in an analogous method to intermediate 26
'H NMR (300.072 MHz, CDCl3) §1.16 - 1.34 (3H, m), 1.35 — 1.50 (2H, m), 1.61 - 1.78 (4H, m),
1.95-2.07 (1H, m), 2.97 — 3.05 (2H, m), 3.38 — 3.45 (2H, m), 3.92 - 4.04 (1H, m), 6.16 (1H, d),
7.06 (1H, d), 7.21 - 7.25 (1H, m), 7.62 - 7.66 (1H, m), 7.76 (1H, d), 8.45 - 8.48 (1H, m), 8.55
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Intermediate 28

6-chloro-N-cyclohexyl-2-(2-pyrazin-2-ylethylsulfanyl)pyridine-3-carboxamide

i)

XY” "N

| H
~

¢ N s
DY
N

Intermediate 28 was made in an analogous method to intermediate 26
'H NMR (400.13 MHz, DMSO-dg) §1.05 — 1.35 (5H, m), 1.53 — 1.63 (1H, m), 1.68 —1.75 (2H,

m), 1.75 - 1.83 (2H, m), 3.16 (2H, t), 3.46 (2H, t), 3.63 - 3.68 (1H, m), 7.31 (1H, d), 7.79 (1H, d),
8.37 (1H, d), 8.51 (1H, d), 8.59 - 8.61 (2H, m)
m/z (ESI+) (M+H)+ = 377; HPLC t{R = 2.20 min.

The following Example was prepared in a similar manner to Example 1, using

Intermediate 29 and an appropriate aminoester starting material:
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The follow ng Exanples were prepared in a simlar

manner to Exanple 1, using Internediate 26 and an
wa@ppsofidat e am noester starting material: Conpouc#2/004131
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6-¢hl or o- N- cycl ohexyl - 2- phenet hyl sul f anyl - pyri di ne-3
rboxamde o H CI NS To a solution of
nyl et hanethiol (2951, 2.2 mmol) in DVF (3 m)
dded NaHMDS (2.2 m, 2.2 mmol). The reaction was
d at anbient tenperature for 2 mnutes 10 then
to a solution of

fwoi' A RO eSS yiopD BRR V(3R berpiiasole

(565 mg' $39 M&%Wecﬁﬁﬂ dié1B 6 ot t1RAB (BN )eARRIIBY meehﬁsfhm@rue 5ml, 10.86
hour e solvent was evaporated under reduced

mmol), i@ﬁlewsd: b ERRAC A (1 84 ¢l DA gnmel3i Alier Snainypesrayiclohexsdemine (565 ul, 5

ri.c acid 40 m The
mmol) wi Lo el B fouliRle ik eGSR er W0
The reactidd 43 98 &R4 WithldicHfHMdtRRR Y80 ml) and extracted with sat. NaHCO; solution

(50 ml), IMHCI (50 ml), water (50 ml), brine (50 ml) and then dried over MgSO4, filtered and

the solvent removed in vacuo to give 6-chloro-N-cyclohexylnicotinamide (950 mg, 79%) as a

cream solid.
"H NMR (400.13 MHz, DMSO-dg) 81.12 - 1.18 (1H, m), 1.24 - 1.35 (4H, m), 1.61 (1H, d), 1.73 -
1.75 2H, m), 1.81 - 1.82 (1H, m), 1.84 (1H, d), 3.74 - 3.78 (1H, m), 7.63 - 7.65 (1H, m), 8.22 -
8.25 (1H, m), 8.49 (1H, d), 8.81 - 8.82 (1H, m)
MS m/e (M-H)+ 237

The following Example was prepared in a similar manner to Example 1, using

Intermediate 30 and an appropriate aminoester starting material:




102 was washed with sat NaHCO3 (20 ml), water (20 m)

and brine (10 M), then dried (MgSO4), filtered and
weraposaved to a solid. This solid was triturap€dGBRG0M/004131

Et OAc/IH (1:9) to yield thes product as a white solid

goom, 85% . ' H NVR (400. 13“I\/Hz: DVBO-d6) 61.11 -
Coripound ¢’ i ';yt;, H mr. ENMRE o) Ty s bs " 0 | MS
3.29 (2H| M, 365-372(1H, M, 7.20 - 7.27 m/e
(1H n), 7.128-7.34(5H, ), 7. 19(1H,d), 8. 38(1H,d) ml z
(ESI +) (M+H)+:375' HPLC R=3.04 mn. Thefollovvlng MH'
Exanpis 912 |
45 SlfﬂNMR(WI‘f Hzoumﬁpq 308;
ﬁﬁ@ ﬁﬁ g“;:pfqan‘?l and U ¢ 84 . 6268 HPLC
ctyé)gyn 1%2 , ’ 2 gél) tR=
483 1 (cycl cpﬁ( %371 car ba 1. '2 M) g L77
m, 1.57| | &Ppipehdyllycetio( 2 d),l Qii( IéH 4137 (FLg3 a82(Fh | min
(2H, m, |2.76aMdN S pyri di|rd)37.7¢ 11—H, d)) 7.92 -§97-(18L. 00,
(2H, m, [3.20 - 3.40 "yl et|F$H.ahy1A B (135s) m), 3.63
- 3.66 (1H, m), 4.26 (2H, Nyridin-2-yl]-3- t), 6.51
(1H, d) 7.30 - 7.34 (1H, m, piperidyl]acetic 7.65 -
Intermeiagg9302H ), 7.82 (1H, d) 8.41 - acid 8.43 (1H, m,
, I nternedi ate 27
N-adam%taﬁﬁ%é&%‘c ?ag%lﬁ:gthexy§éz (2- pyrl di n-3

Cl

Q16 -

1.34 (3H, m,

1.95 -
- 3.45 (2H, m,
5 Intermecﬁﬁte 30 was repared usmg an anal

'H NMPd§400334\gH)z @M&Q -d

Jyl et hyl sul fanyl ) pyri di ne-3 - car boxamni de
/(j/g\rl}d 15 Internedi ate 27 was made in an anal ogous
| Jmethod to internediate 26 'H NMR (300. 072 MHz, CDC13)

3.92
25(1H

1.35 -
2.07 (1 H, n),

o} ous method to that used to

2

as,bszgfz 5d), 1.72 (2H, s)(178 1.85 (6

ON H clI N

1.50 (2H, m), 1.61 -
2.97 - 3.05 (2H,
- 4.04 (1 H m,

1.78

m,
6.16 (1 H,

62-7

2.11 (2H, d), 4.04 (1H, t), 7.61 - 7.63 (1H, m), 8.21 - 8.29 (2H, m), 8.79 - 8.80 (1H, m)
MS m/e (M+H)+ 291

The following Example was prepared in a similar manner to Example 1, using

10

Intermediate 31 and an appropriate aminoester starting material:

?re_})are intermediate 29
H( m), 1.98 (2H, s),

oxy]pyridin-2-
yl]-3-
piperidyl]acetic
acid

(2H, d), 3.10 (2H, 1), 3.64 (1H, 1), 4.16
(1H, d), 4.25 (14, d), 4.66 - 4.70 (2H,
m), 6.44 (1H, d), 7.13 - 7.18 (2H, m),
7.29 - 7.37 (3H, m), 7.99 (1H, d), 12.19
(1H, s)

Compound Ex | Name "HNMR § MS
m/e
MH*
o o o /O 13 | 2-[(3S)-1-]5- 1THNMR (400.13 MHz, DMSO-d6) 484;
(™ 5 | (cyclohexylcarba | 0.91-1.04 (3H, m), 1.21-1.28 (4H, m), HPLC
o moyl)-6-[2-(4- 1.55-1.64 (7TH, m), 1.82 (1H, d), 2.14 - tR=
fluorophenyl)eth | 2.19 (1H, m), 2.22 - 2.28 (1H, m), 2.90 2.91

min
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WD 2008/ 053194 PCT/ GB2007/ 004131 103 (1H, d) mz
(ESI+) (MtH)+ = 376; HPLC tR = 1.49 mn. The foll ow ng
wEx@spsBInas prepared in a simlar nmanner to BEXERpEBe001/004131
using Internedi ate 28 andi@n appropri ate am noester
starting material: 5 Conpound Ex Nane 1HNVR S M5 me
[(3S)-1-[5- 1H NMR (400.13 Mz, DVSO d6) 484
Intermelfidfe 37,2 (cycl ohexyl carba 1.05 - 1.35 (5H, ), 1.35 -
6-chloro Wﬁ@cléﬂéﬂayl o[2-(4-fluorephkedylfetcky [dic&ihamide 83 (7H, in),

. 2.24 (21-1, m, pyra2|n2 264-278(211
, 0- 3.00 (1IH m, "J ylethylsulfanyl)p 3
I\ , , 3.30 - 3.48 (3H, m, 3.62 yridin-2-y|]-3-
o N ng, s), 4.28 (2H, d), 6.51 (1H, d), 7.67 piperidyl]

acetic (1 H d), 7.81 (1 H d), 8.49 (1 H s), 856

agid (2H, s), 12.21 1 H s) Internediate 28

| or o- N-cycl ohexyl - 2- (2- pyrazi n-2-yl et hyl sul fanyl)p

i ne-3 -carboxamide O N'10 (QH C NSN ~N10

nt er medi ate 28 was nmade in an anal ogous nethod to
intermedi ate 26 1H NVR (400. 13 Mz, Dl\/ISOdG)1 61.05 -
2,6-dichiprad-¢Biohexymjcotinaggle (Inferg@diatel 1 ﬁ73@g, limpe!) asptired ip 1,4

diowane [ ), B sy phffades #Hheoggiondiohighhigial 75 Gie) Bibon

folloWecﬁbﬁl?ls(s&&Lunﬂ]iexa&eﬁ@lcﬁéﬂjlatﬁh}le 1M THE. (81 1{121 11mmniw)). The tube was
H+ = 377; HPLC tR =.2.20_ m n.

Th
sealed a A B SrApIese RERSar G S it A Irahion S0 Voo asops. The
solvent \gér%aér?%é&aged A4 e sid0L Wagfaﬂﬁt@& %é%%a&da@nn@ AR ORFAcRlSvith

ster starting materi
dichloromethane (2x20 ml). The comblned extract was washed with brine (20 ml) dried over

MgSQy,, filtered and evaporated. The crude product was purified on SiO, (40 g) eluting with ethyl
acetate/isohexane 0-40% and gave 6-chloro-N-cyclohexyl-2-[2-(4~
fluorophenyl)ethoxyInicotinamide (153 mg, 40%) as a white solid
"HNMR (400.13 MHz, DMSO-ds) §0.99 - 1.33 (5H, m), 1.54 - 1.74 (5H, m), 3.10 (2H, t), 3.65 -
3.72 (1H, m), 4.63 (2H, t), 7.12 - 7.18 (2H, m), 7.21 (1H, d), 7.35 - 7.39 (2H, m), 7.70 (1H, d),
8.11 (1H, d)
MS m/e (M+H)" 377.

The following Example was prepared in a similar manner to Example 1, using

Intermediate 32 and an appropriate aminoester starting material:

Compound Ex | Name "H NMR § MS
m/e
MH"
o o /O 13 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 432;
(™ 6 (cyclohexylcarba | 0.95 (6H, d), 1.17 - 1.44 (7H, m), 1.55 - | HPLC
N : moyl)-6-(3- 1.68 (6H, m), 1.74 - 1.87 (SH, m), 2.12 - | tR=
methylbutoxy)py | 2.26 (2H, m), 2.77 - 2.83 (1H, m), 2.96 - | 3.04m
ridin-2-yl1]-3- 3.02 (1H, m), 3.77 (1H, t), 4.14 (1H, d), in
piperidyljacetic | 4.25 (1H, d), 4.39 - 4.43 (2H, m), 6.43
acid (1H, d), 7.67 (1H, d), 8.00 (14, d),
12.19 (1H, bs).
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WD 2008/ 053194 PCT/ GB2007/ 004131 104 Conpound Ex Nane
IHNWVR S M5 me Mk 13 2-[(3S)-I-[5- 1H NMR (400. 13
WORWS/HOENBO d6) - 346; 3 (cycl ohexyl carba 1. ORCTGB2007/004131
(7H, m, 1.47-2.0 (8H, m,1@. HPLC N ~ N
rmyl)pyridi n-2- 14 - 2.20 (24 m, 2.94 (1 H s), 3.12
11-3- (IH s), 3.72- 3.74 (1H, m, 4.24 (2H,
Intermeflzgiﬁpl peridyl] acetic d), 7.12 (1H,s), 8.14 (1H,d),
6-chloro8V-27clohékyl-adbshnfylilc&inan8dd9 (1H, s) Internediate 29
6- chl oro- N-cycl ohexyl nicotinamde O\ NH QNS5 To a
sql ut of 6-chloronicotinic acid (778 ng, 5 nmol).
SN hydr oxybenzotriazole (565 ng, 5.43 mol)
| Jstirred in dichloronethane (25 m) was added
o N twi ethylamne (1.5 m, 10.86 nmmol), followed by
EDAC. HC1 (1.04 g, 5.43 mmol ). After 5 m nutes
cycl ohexyl am ne (565 ul, 5 mol) was added and
§lckT¥dung was continued for a further 16 hours. The
‘ reactlon was dlluted with di chI oronet hane (50 m) and
e 33 0w otiard 3 aratuerus methodde that msqdd0 prgppre intermediate 31
1I\/HC1(50 rr1) vvater (50 m), brine (50 rr1) and t hen

N e e R pn g R 9B s P RR A2t 8508 . o,
1.55 - 1%%111 12? ?12 71_:(2&}9%8)6@6& 1. 711Ft2u~!\/lf%2 40? ggﬂ(\(lzﬂ n%1 85 (1H, s),
377(1H|,t)31}3(8 PH, 9) 7.28 (143 d), 1. %II(IQ%SHQ(IH d1 - 1. 82, (1H,

(1H, d), 3.74 - 3.78 (1H n), 7.63 - 7.65
MSm/e%Hl) ° 8.22 1s 8.25 (1H, rr) 8.49 (1H, d), 8.81 -

BacBR110 g BERampSwaE prepeliina gidnilaf eanhed th BManglEk amiplge
pared in a simlar mannertoﬁE‘: nmple 1, using

was pre
Intel’me‘{hﬁ'tegé g 2R teEPoTiais FHRCSIS B HISINECHAT noest er starti ng
material: 20 WO 2008/ 053194 PCT/ GB2007/004131 105

Conpound Ex Nane 1H NMR 5 M5 nie
Compound Ex | Name "H NMR & MS
m/e
MH"
0 /O 13 | 2-[(3S)-1-[5~ 1H NMR (400.13 MHz, DMS0-d6) 480;
~° Jfl)k” 7 | (cyclohexylcarba | 1.29 (7H, d), 1.54 - 1.67 (4H, m), 1.80 - | HPLC
Yoo moyl)-6-(3- 1.88 (4H, m), 2.04 - 2.26 (4H, m), 2.78 tR=
phenylpropoxy)p | (3H, d), 2.96 (1H, d), 3.75 - 3.82 (1H, 3.07m
yridin-2-yl]-3- m), 4.11 (1H, d), 4.22 (1H, d), 4.34 - in
piperidyljacetic | 4.40 (2H, m), 6.43 (1H, d), 7.18 - 7.24
acid (3H, m), 7.29 - 7.32 (2H, m), 7.70 (1H,
d), 8.00 (1H, d), 12.17 (1H, s)

Intermediate 33

6-chloro-N-cyclohexyl-2-(3-phenylpropoxy)nicotinamide

L
ﬁ”‘*
Z
cl N o}




MH O 4 13 2-[(3S)-1-[5-(2- 1H NWR (400. 13 M1z,
DVMBO-d6) 398; f " 4 adamantylcarba 1.25 - 1.44 (2H,

wOorpQosasEM (2H, d), 1.68 HPLC noyl ) pyri di nPQF/GB3d;7/004131
d) 1.82 (8H, d), 1.93 (2Hp08d), 2.14 tR = yl]-3- (3H,
2.23 - 2.29 (1H m, 2.85 (2H 1.77 piperidyl]

Interrned?z&g gg gxsag )pﬁep%fzggui&}%Q&aﬁl)cﬂ?gga%et%gglj}o ?)ﬂ_}l&d%@ p%]ogl'g ﬁ@'ﬁm&edla’ce 31

HNMR1(20(183 N is, DMnsoedmanzat(est) 1.56 (1H, d) 1.69 (2H d) 186 (2H d), 2.04 -

- |
2.1 CHy e AR td 9 vA&0 HEgRr G oUb: a8 aralidabue bt hod 24 (2H.

. 723 5SS P g Ly o e 29, LR,

5 MSm/elll\/H—BI)37J5 85 (6H, in), 1.98 (2H s), 2.11 (2H, d),

Ti)F (%o]éov?@g Exgzng%;\/(ze(;s&pr_epﬁrecﬁ@ a}ﬁ@ljﬂﬁiggélqe%'éé %X?TIHEI@ZIQ &%E ’

IntermedlecE |3@‘élhﬂ'gn EROPige ‘éﬁﬁ’ndé’st‘épﬁﬁﬁﬁl irfatéridl M | ar nmanner to

Exanpl e 1, uUsing to Internedi ate 31 and an
appropriate ami noester starting material: Conpound Ex
N V II‘ T O L OQ 'J. fo 0l AR
Compeaindi oo % AMeNEG, 46) lghﬁMm‘L “ yES MS
(cycl ohexyl carba 0.91-1.04 (3H, m, 1. 21 1.28 (4H, ™M, | m/e
HPLC noyi)-6-[2-(4- 1.55-11.64 (7H, n), 1.82 (1H, d),
2.14 - tR = quorophenyI)eth219(1H m, 222- MH"
220 T8 H ;
(2H }:)ﬂ_l 3§d6z Zgﬁﬁfi %1 4?b 1\/@5 2 S 1 9 41?5?
B E4"(TH| d),| moiB627. 18 tR=
(3H_ m), |7. 99 pyuidin-3) = 12, 1©H H’22§ ‘3\@82@58}“@5%@@}1 1.67
PCT/ GB200d7/ 004 leloxy)pyrldm d), 3. 0(1H d), 3.14 (2H, t), 3.64 (1H, min
@! -2-y1]-3- £), 4.15 (1H, d), 4.25 (1H, d), 4.69 - 4.73
piperidyl]acetic | (2H, m), 6.44 (1H, d), 7.30 (1H, d), 7.35
acid -7.38 (1H, m), 7.75 - 7.77 (1H, m), 7.98
(1H, d), 8.45 - 8.47 (1H, m), 8.54 (1H,
d), 12.19 (1H, s)

10 Intermediate 34

6-chloro-N-cyclohexyl-2-(2-pyridin-3-ylethoxy)nicotinamide

L
o
cl N (o}

=
N
Intermediate 34 was prepared using an analogous method to that used to prepare intermediate 31
'H NMR (400.13 MHz, DMSO-dg) 81.01 - 1.05 (1H, m), 1.08 (1H, s), 1.10 - 1.11 (1H, m), 1.14 -
1.18 (1H, m), 1.25 (1H, d), 1.53 - 1.57 (1H, m), 1.62 - 1.66 (2H, m), 1.69 - 1.74 (2H, m), 3.13
(2H, 1), 3.66 - 3.70 (1H, m), 4.65 (2H, t), 7.21 (1H, d), 7.33 - 7.36 (1H, m), 7.73 - 7.78 (2H, m),
8.08 (1H, d), 8.45 - 8.46 (1H, m), 8.54 (1H, d)

‘15



106 Intermediate 31 6-chl oro- N cycl ohexyl -
[2-(4-fluorophenyl) ethoxy]nicotinamde O NH-0 C1 N
wW@2082853894i chl or o- N- cycl ohexyl ni coti nam de PCT/GB2007/004131
(Internediate 1, 273 ng, liamol) was stirred in 1,4- 5
di oxane (4 ml). To this solution was added
Vil henet hyl al cohol (154 ngy, 1.1linnol) followed
MSWG@W@M@% um hexanet hyl disilylamde 1.OMin THE (1.1
Tt followling®ahihples verd prlepared én a siedlae chaanet te lxpmplecld using
m crowave heating 150 C ésl ot age Im Pator 300W for 2
Intermedgfde, 3 and-pip aPRIBPHAER FI{HOES! g d the residue was
diluted with water (15 m) and extracted with
di chl oronet hane (2x20 m ). The conbined extract was

Compemed] Wi|tRx hiNamee (20 nl ) |dH NMRSer i o MySO4, MS
filtered|and|evaporated. The crude product was
purifiedjon $ Q2 (40 g) eljuting with ethyl
acet at e/ i|sohg¢xane 0-40% and gave MH"
6- chI oro-N— cl ohexyl -2-[ 2- (4-

m/e

fl e gl )étﬂﬁli&)y! -fi-cot i |nkHNIMR (4381 hiylHz O SQsi6 376;
~° olliod | KeyMRekyioAba3 Mz (7IDMSC.GBJ4T5a)0084 (4H,38, | HPLC
f@ T, |1 54 moyl)-64 (5H, |M.19 RILG)(2W - B4 (BHEM),3.01 | tR=
3.72 (111, n),medch -(2H, t)e1H! d%3.75 -73.18 (1 hh), BB, (3H, | 2.45

~—+

7.21 (1 H, d), 4{4?39 2443 MH, df; 4790(1]H|'d) 6143 (1}% min
8.11 (1H, d) @fp Z 161108, '799\6’11flgd)5¥?ﬁ'@ e
was pr epcred I"ar ipln to 1,” usi ng
Faterrediate- ua anu a"‘ appt pi’ ate—ant i"O ester—starting

5 material : Conpound Ex Nane IHNWVR S M5 W MH+ OO

Intermedidle 33 2-[(3S)-1-[5- 1H NMR (400. 13 MHz, DWMSO d6) 432;
~ ~ N 6 (cycl ohexylcarba 0.95 (6H, d), 1.17 - 1.44

6- chlorO(NHyclnrilexn 25methopicotingmideroy| ) - 6- (3- 1.68 (6H, n),

.87 (5H, m, 2.12 - tR = nethyl butoxy)py 2.26

, 2.77 - 2.83 (1H, m, 2.96 - 3.04m
Lt 17-3- 3.02 (1 H m, 3.77 (1L H t), 4. 14
| 111, d), in piperidyl] acetic 4.25 (1H, d), 4.39 -
N2 43 (2H, m), 6.43 acid (1H, d), 7.67 (1H d), 8.00

(1M, d), 12.19 (1H bs). 20 WO 2008/ 053194
Intermecf) ate 3(538\32%%%1%9&1 using an analogous method to that used to prepare intermediate 31
0 'HNMR (499.8 MHz, DMSO-ds) 61.19 (1H, d), 1.27 - 1.37 (4H, m), 1.57 - 1.59 (1H, m), 1.71
(2H, 1), 1.83 (2H, d), 3.77 (1H, d), 3.97 (3H, d), 7.19 - 7.21 (1H, m), 7.97 (1H, d), 8.05 - 8.07
(1H, m)
MS m/e (M+H)" 269

The following Examples were prepared in a similar manner to Example 1, using

15 Intermediate 36 and an appropriate aminoester starting material:

20



10

107

Internmedi ate 32
6- chl or o- N- cycl ohexyl

- 2-1 soanyl ni coti nam de

0 & NH

W@RooBI03194H3C CH3 I nternmedi ate 32 was prepar ed BPST/G82@M/004131
anal ogous nethod to that used to prepare internedi ate

31 5 1H NVR (400.13 Mz, DVBO-d6) 50.94 (6H, d), 1.17
CHd—me 128 2H; (211 —1) I 55—
CO‘T"%‘@“‘FH @ AN 63 E 1. 1“(15@% 1.66 - 1.71 (2H, MS
m, 1.75|- 1)83 (21-1, m,| 1.85 (1H, s), 3.77 (1H m/e
t), 4.38[(2H] t), 7.20 (1H, d), 7.94 (1H d), 8.09 .
(1H, d) M5 mle (I\/H-|—|)+325 tio The foll ow ng Exanpl e was MH
AN g i) (3Sf 5 "H”'efHN‘M @dﬁ’iﬁmﬁzw 25 404;
ioﬁf?{. B B LT 3 %@I &g k9| HPLC
1720 1(3s)-1-[ 5 nl%i g% ’Hgfzd& R =
" 7 (cycllohe ;prwmpymgg : He 991 2.79
, 1.80|- HREY-3- N noyl) (é;% Z7é§i§aa14113ﬂ)f{ d) 4523 - | min
2.26 (4141, mpireridyfacefic= (Ah ) 64y ) (bH( @1 7,704} 1L, d),
2.96 (1141, dpeid3. 75 - 3. 828 QA1 )3 0VA{1H, )
yr|d|n2yl] 3- m, 4.11 (111, d), 4.22 (1H, d), 4.34
pi peridyl] acet|c440(2H M, 6.43 (1H, d),

Intermeyhajg?: 7.24 acid (31-1,

6- chloro
Cp h

801()& y1- tzgargg&i@%gglﬁgfrw

propoxy) ni coti nam de

ld@)

or o- N- cycl ohexyl -

, 7.29 - 7.32 (21-1, m,
12.17 (1H, s)

2-(3
o\ NH d NOW

N 3194 PCT/ GB2007/ 004131 108 Internedi ate 33 was
| prepared using an anal ogous met hod to that used to

Ci N

d),

epare internedi ate 31
623 (5H, d),
e 04 -

1.56 (1H, d

'H NVR (400.13 Mz, DMSO- d6)
), 1.69 (2H, d), 1.86 (2H,

Intermediate 36 was prepared using an analogous method to that used to prepare intermediate 31
1H NMR (400.13 MHz, DMSO-d6) 61.00 (3H, t), 1.17 - 1.39 (5H, m), 1.54 - 1.57 (1H, m), 1.67 -
1.70 (2H, m), 1.75 - 1.81 (2H, m), 1.84 (2H, s), 3.76 - 3.79 (1H, m), 4.30 (2H, 1), 7.20 (1H, d),
7.97 (1H, d), 8.09 (1H, d)

MS m/e (M+H)" 297

The following Example was prepared in a similar manner to Example 1, using

Intermediate 37 and an appropriate aminoester starting material:

Compound Ex | Name "HNMR & MS
m/e
MH"
o /O 14 | 2-[(35)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 429;
> 1 | (cyclohexylcarba | 1.16 (1H, d), 1.21 (1H, s), 1.25 (2H, d), | HPLC
oo 'O moyl)-6-(1- 1.31 (1H, s), 1.34 (1H, s), 1.42 (1H, d), tR=
piperidyl)pyridin | 1.54 (2H, d), 1.63 - 1.64 (5H, m), 1.71 1.82
-2-yl]-3- (2H, d), 1.81 (2H, d), 1.86 (2H, s), 1.90 min
piperidyl]acetic | (1H,s), 2.12-2.17 (1H, m), 2.20 - 2.26
acid (1H, m), 2.72 - 2.97 (2H, m), 3.01 - 3.03
(4H, m), 3.71 (1H, t), 4.15 (1H, d), 4.22
(1H, d), 6.44 (1H, d), 7.83 (1H, d), 8.69
(1H, @), 12.16 (1H, s)
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15

20

2.11 (2H, m, 2.77 (2H, t), 3.77 - 3.80 (1H, m, 4.33
(2H, t), 7.18 - 7.21 (2H, m), 7.22 - 7.24 (2H, m,

w(Q 2®8/053194 32 (2H, m, 8.02 (1H, d), 8.07 (1H BJT/EBMB7/004131
me (MrH) +373. The foll ow ng Exanple was prepared in a
simlar manner to Exanple 1, using Internediate 34
and an appropriate am noester starting material:

Compound Ex Nane "HNVR S M5 me M+ 13

Intermediakd 35) - 1- [ 5- 1H NWVR (400. 13 Mz, DMSO d6) 467;H 8

(cycl ohex Icarba O 94 (2H d 1.05-1.35(4H, m, 1.39-
6ch10r0129£ey01011% ppisridin-1-ylueotmpmideyy 1,84 (2H, d), 2.14 -

2.20 tR~< " pyridin-3- (1H m, 2.22 - 2.28 (1H m,

. @1.67 yl et hoxy)pyridin d), 3.00 (1H d),
“t), 3.64 (11-1, nin -2-yl]-3- t), 4.15 (1H,

, 4.25 (1H, d), 4.69 - 4.73 piperidyl] acetic (2H,

N~ 6344 (1H, d), 7.30 (1 H d), 7.35 acid - 7.38 (1H,
ml_7J75 - 7.77 (11-1, m), 7.98 (1H, d), 8.45 - 8.47
(1H"m, 8.54 (1H, d), 12.19(1H,s) 1o Internedi ate 34

2,6- dich]@rq:—h]l qrch}hhky:lyicotinﬁhni)dy (2731025 bymiad), pig@ridine (109 ul, 1.1 mmol) and

potassiugba R Lt st R A A B oMo A QR e tbe

and heat&[ ﬁﬂafage iﬂ‘ﬁﬁér?ﬁﬂl% T &k 1olédﬂr ﬁlﬂ% &?&Qill%(?%iedﬂ@%é} (25 ml)
S -

and extra,ﬁ}ed Wlﬂl dichloremathaig ’115 mb). fe cqmbgle@ gatracts wyte dpeg;gwer MgSO.,

filtered all'l'fi evg{?oigée(z.%e Ctl‘l)KFe ng%%ct ?\%g%%"h«?% S‘]r%ﬁ?%l ?g%%luglgg_l%ﬁ)ethyl
acetate/igohétarel0-30% )a;ad éa@@cbﬂﬁrcﬁ@ (}61@H,ldlﬁ@)’-N%yéﬁhexy’lm@&nka&hﬁé (100mg,
m, . 808 (1H, d), 8.45 - 8.46 (1H, m, 8.54 (1H, d)
33%) as e@yIiGEBMISB 194 PCT/ GB2007/ 004131 109 M nfe (MeH) +
1 |
H NMRﬁgg@O 15412 Qﬁg@anpl '%)%@Wbﬁsd"‘? 5% - HVQP@EF ‘31)32 6 ng'.?';s‘n(bﬂ[ m), 1.83

nner to usi n nt ermed

(2H, d), 3P0 @He mgB.69 e 3168 1(1H} mi,t6. (1B tderi. 38 (1 H el HExd)
MSm/em)*l NVRS M5 me

The following Example was prepared in a similar manner to Example 1, using

Intermediate 38 and an appropriate aminoester starting material:

Compound Ex | Name "HNMR § < MS
m/e
MH"
14 | 2-[(3S)-1-[6-[2- | IHNMR (400.13 MHz, DMSO-d6) 498;
o o o O 2 |4 1.12 (1H, d), 1.25 (5H, s), 1.39 (1H, d), | HPLC
(™ chlorophenyl)eth | 1.45 (1H, d), 1.58 - 1.87 (8H, m), 2.12- | tR=
o ylamino]-5- 2.17 (1H, m), 2.20 - 2.26 (1H, m), 2.74 3.16
(cyclohexylcarba | (1H, d), 2.79 - 2.86 (2H, m), 2.86 min
moyl)pyridin-2- | (1H,m), 3.54 (2H, q), 3.64 (1H, s), 4.20
& yli]-3- (2H, d), 5.95 (1H, d), 7.25 (2H, d), 7.34
piperidyljacetic | (2H, d), 7.59 (1H, d), 7.76 (1H, t), 12.15
acid (1H,bs).

Intermediate 38

6-chloro-2-{[2-(4-chlorophenyl)ethyljamino} -N-cyclohexylnicotinamide
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M 13 2-[(3S)-1-[5- 1H NWR (400. 13 MHz, DWMSO d6) 376;
9 (cycl ohexylcarba 1.31 (7H, d), 1.62 (4H, d), 1.84
W@ 24dg/o8B194 HPLC " N i noyl)-6- 2.19 (2H, d), 2P@OGB2007/004131
2.84 (1H, m, 3.01 tR = nmethoxy- (11-1, d), 3.75 -
3.78 (1H, m, 3.93 (3H, 2.45 pyridin-2-yl]-3- s),
4.013"‘1, d, 4.30 (1 H d), 6.43 (1H, mn
pi per]acetic d, 7.61 (1 H d), 7.99 (1 H, d),
49 aefd (1H, s) 5 Internmediate 35
6- chl oro- N- cycl ohexyl - 2- met hoxyni cotinamde o N C N
er medi ate 35 was prepared using an anal ogous
nmet hod _to that used to prepare internediate 31 to 1H
9.8 Mz, DMsO- d6) 51.19 (1H, d), 1.27 - 1.37
-, 1.57 - 1.59 (11-1, m, 1.71 (21-1, t),
1.83 [2H, d), 3.77 (1H, d), 3.97 (31-1, d), 7 19 -
7.21 (1H m, 7.97 (1H, d), 8.05 - 8O7§1
Intermediate 38 malsi)v*erfassd UFing mml@spmgm@hadm that yaerdo pmwrlé@nnwlate 37

IHNMR%BQ%@H ;Eglgﬁgj;)?q@tle ani r?eqesﬁ’e%suggrtlllﬁg(% ’rl a @}3’(})’3 37

(2H, q), y\@siém%)oé%l%HP&;T f/@%@ﬁ?«im%mﬂ )1 0.9 madN 8.25X 1 Nadg 8.62
me M 14 2-[(3S)-1-[5- IH NMR (400. 13
(1H, 1) |sz, DI\/SO d6) 404; OTO 0 (cycl ohexyl carba 1.02 (3H,
- 1.44 (711, nj, 1.56 HPLC " N noyl)-6-
MSWCQ\){W%% 1.66 (3H, d), 1.81 (6H, d), 2.13 tR =
mfed‘pk]mymgﬂﬂadipte was Iﬁelﬁﬁec( ﬁ‘H; smjilar Bhaiditerto Ex&8plellbiusing,
79 2-y @g ég t), 4.13 (1H,
In‘fefmecaﬁte 32 a?é an aH‘ﬁ)fHP lﬁPﬁ fi%ﬁ‘ief tala@slraat 135 (311, ny, 6.43
(1H, d), 7.70 (111, d), acid 8.00 (1H d), 12.17 1H,
s) Internediate 36

Compound Ex | Name '"H NMR 3 MS
m/e
. MH"
L () |14 [21GS)y1-[5- 1H NMR (400.13 MHz, DMSO-d6) 509;
O™ 3 | (cyclohexylcarba | 1.09 - 1.30 (7H, m), 1.45 (1H, d), 1.38- | HPLC
Vo moyl)-6-[3-(4- 1.80 (10H, m), 2.11 - 2.34 (3H, m), 2.64 | tR=
fluorophenyl)pyr | - 2.73 (1H, m), 2.89 (1H, d), 3.52 (2H, 2.76
rolidin-1- d), 3.56 (1H, d), 3.61 (1H, d), 3.69 (1H, | min
¢ yl]pyridin-2-y1]- | t), 4.18 (2H, d), 6.05 (1H, d), 7.12 - 7.17
3- (2H, m), 7.33 (3H, m), 7.79 (1H, d)
piperidyl]acetic
acid

Intermediate 39
6-chloro-N-cyclohexyl-2-[3-(4-fluorophenyl)pyrrolidin-1-yl]nicotinamide
L
X NH

P~
cl N N

F

Intermediate 39 was prepared using an analogous method to that used to prepare intermediate 37
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6- chl oro- N- cycl ohexyl - 2- propoxyni cotinamde ON CI N
OH CH3 s Internediate 36 was prepared using an
w@apaBospaas nethod to that used to prepare intePCEGB2102/004131

31 1H NWR (400.13 M#z, DVB3 d6) 61.00 (31-1, t), 1.17

- 1.39 (5H m, 1.54 - 1.57 (1H, m, 1.67 - 1.70 (2H,

m, 1.75 - 1.81 (2H, in), 1.84 (2H, s), 3.76 - 3.79

(1H, m, 4.30 (211, t), 7.20 (1H, d), 7.97 (1H, d), -
'H NMR8(409 IB M1z, d)MSB-dg) & 1 (19KFH;+d)2 9.66 IOH Tdhe 11961-12008 (H, m), 2.26 - 2.28

o S AL AR L o
665 AREIPG. PRLALIRL Sarpaslogt iy N 1N B Ve

MS m/e MEH) c402l ohexy! car ba 1.16 (1H d, 1.21 (1H, s), 1. 25
HPL 1,34
T Fotfowigg Exhlripls was prensred e it Bandis 19 By bler beid
Intermecﬁ%é'#lo @hd ad a@ﬁor{ma@te @fhlr(o%bier mtmn nYalerialsz -2-yl]-3-

1.90 min

Colpppenddyl [Exc ¢tNam¢ 1H, s) z‘HmMRz 17 (1H, nm), 2.20 - |MS
2.26 acid (1|H n), 2.72 -| 2.97 (2H, m), 3.01 - 3.03 /
(4H, ), [3.71 (1H, t), 4.15 (1H d), 4.22 (1 H, d), mie
6.44 (1 H, d), 7.83 (1 H, |d), 8.69 (1 H d), 12.16 (1|MH"

H, Q\ WD 2008/ 053194 PCT/ GB2007/004131 111

nt @d i|dtde | 273 hlor o- N- 13y 2INRE490. 1D Mi% ENTIO6) | 471,
);?/g% ani| deycleheiplcada N.8 51.11 (3H, m), 1.20 - 1.30 (3H, m), | HPLC
i@ ; chI or 0+ Mhaypbahdxy| ni £a2-ldritHem) 268493 (4H, m), | tR=
pi|per i| diilnelrg-189 Ul ,| 212- pRECRY, AND.7Po2.AZ$IHIM), | 2.85

car bo ate ( 349sdqgholia-H Mmiod.94-B1 GUL WO)ORUY (2H ),(H68W1H, | min
vere sealled iiq)RyAHRLRPEYE § UDRD (1H, d), 4.25 (1H, d), 4.30 (2H,

3- s), 6.36 (1H, d), 7.15 (5H, d), 7.71 (1H,
piperidyljacetic | d), 8.36 (1H, d), 12.11(1H, bs)
acid

Intermediate 40
6-chloro-N-cyclohexyl-2-(3,4-dihydroisoquinolin-2(1 H)-yl)nicotinamide
L
l X NH
=
N

cl N

Intermediate 40 was prepared using an analogous method to that used to prepare intermediate 37
"H NMR (400.13 MHz, DMSO-ds) 81.05 - 1.40 (5H, m), 1.53 - 1.61 (1H, m), 1.71 (1H, d), 1.68 -
1.73 (1H, m), 1.85 (2H, d),2.90 (2H, m) 3.63 (2H, t), 3.68 - 3.76 (1H, m), 4.47 - 4.57 (2H, m),
6.82 (1H,t), 7.15 - 7.19 (4H, m), 7.56 (1H, d), 8.35 (1H, d)
MS m/e (M+H)+ 370

The following Example was prepared in a similar manner to Example 1, using

Intermediate 41 and an appropriate aminoester starting material:
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15

and heated (Biotage initiator) at 150 C for 1 hour.
The reaction was diluted with water (25 m) and
wezisastied with di chl oromet hane (2x25 m ). ThepcDGBROvEM04131
extracts were dried over My8O4, filtered and
evapor ated. The crude product was purified on Si02 (12
g) eluting with ethyl 10 acetate/isohexane 0-30% and
gave 6-chloro-2 (piperidine)-Ncycl ohexyl nicotinam de
(100my, 33% as a white powder. 1H NWMR (400.13 Mz,
DMSO-d6) 51.21 (5H d)y - 1.56 -1.60 (7H —m—1.69

Compyand 2H| By | Namg (2H, d)‘HBMB& 3. 30 (4H m, 3.65|MS
- 3.68 (1H, M), 6.80 (11-1, d), 7.55 (1H, d), 8.31

H
(1H d) NB mle (MH) + 322 [15 The fol | owi ng Exanpl e was | ™

prepared|in g simlar rrann]er to Exanple 1, using MH"
Intnrnr‘gd_patg opriate am-neester ofarfang

| Tdo ol BXo Nare| LHINWR @04 Ml DNRR-a0) | 505

i@ g} 1-5 6| [(evclahexxivrrbeaob 034 27 H, misd-296) -5 b 6L m),o | HPLC

H,| 10yD)-6-(35 ( 5H, 1.6}-1.68. (38, g .68, 844pHOm), tR =

1
i or y1 )| efhanyllpiraczie, | 23 - 2.3583H, )77 SBIS2i(HY, m), | 3.28
2.12 -t Ft = N XO)pyrNiy2an n@p453.2.(17, (), 324 @H, s.3205 - | min

)
)
2.26 (1 H, m|,yR374 3.16 Inghgxzyl gars@aH &l 4.0% (1H,
2.79 - 2. 26 (|19% erl‘@yl]agetfé6 %)'74 Z@QYHAd 6'45'('1]%?1) 6:%1(}_}‘1
. 4 .
5 |(1H| 5,7 7. 25 (2H )r§)9§ % 8)432( ?d)dy? 5

n VA o \J.I_I, y 12 15
). Internediate 38 20

Interm&f&l@lﬂro 2-{[2- (4-chl orophenyl ) et hyl ] am no

}- cI ohexyl ni coti nam de WO 2008/ 053194
6- chlorqDMﬂltry ﬂeé nylpipepazig 1xylgigatigamide N NH cl

I nter (ate 38 was prepared using an anal ogous net hod
th sed to prepare internediate 37 1H NWR

, DVMBO-d6) 61.09 - 1.29 (5H, nm, 1.58 -

(5H n, 2.85 (2H, t), 3.57 (2H q), 3.68 (IH,
N 662 (1H, d), 7.28 (2H, d), 7.35 (21-1, d), 7.94
1 25(111 d, 8.62 s (1H, t) M

Intermediate 41 was prepared using an analogous method to that used to prepare intermediate 37

'"H NMR (400.13 MHz, DMSO-dg) 51.15 - 1.33 (5H, m), 1.51-1.61 (1H, m), 1.68-1.77 (2H, m),
1.80-1.91 (2H, m), 3.22 (1H, s), 3.24 (3H, t), 3.49 (4H, 1), 3.71 (1H, 1), 6.80 (1H, 1), 6.88 (1H, d),
6.96 - 6.99 (2H, m), 7.22 - 7.26 (2H, m), 7.61 (1H, d), 8.32 (1H, d)
MS m/e (M+H)" 399.

The following Example was prepared in a similar manner to Example 1, using

Intermediate 42 and an appropriate aminoester starting material:




The follow ng Exanple was prepared in a simlar manner
to Exanple 1, using Internediate 39 and an
wa@ppsofdat e am noester starting material: ConpOUG#2@1/004131
Name "HNVR S M5 W MK 15 J7 14 2-[(3S)-1-[5- 1H
NVR (400 13 MHz, DWMBO d6) 509; O (]\IE VvV 3

ctohexylca i ITA5—(1H—d),
C"'?E g dJHPL@" Nll\%%e 3 HNW‘QO (10H, n), 2.11 - MS
2.34 (3H| m, 2. 64 fI uor ophenyl )pyr - 2.73 (1 H, | m/e
2

5

|

t
m, 2.89|(1 K d), 3. 11 2.76 rolidin-1- d), N
3.56 (1H/ d), 361( -1, 369(1H mi n MH

DARRUZN UL TTS )(4 ®1 %H\Qfo 552;
%ﬁ,@iﬁii dyl ]Jjﬁzcet(? gcarfa I{i 3? 20457 HI;I{C
6- chlape-|N cy f [ ’n-
| -yl LAjdoti r en@y Om) (,21 ) }’E@&éye =2.53
was pkebar ed | R§T3EE- b anal rﬁb@t% # RHE rlf.}!}rélclllto min
prepare i|nt em‘é]m’ad@%ﬂ]v\ﬂ @bg) @3 @h, d), 6.41 (1H, d), 7.29

PCT/ GB2047/ 004131 113 ' H |NOH, (4001 1:3.3-2H, BNSDI26)H,
81.19 (5H, d)|piferid§lloGtic d)d), 829G1H, &. 02 (1H, n), 2.26
7 2.28 (|1H ‘|mbid 3.39 (1H,|d), 3.44 (1H d), 3.51 -

355 (2H, M, 3.63 - 3.66 (IR, m, 3.71 - 3.75 (1A,
. 6.65 (1H, d), 7.14 - 7.19 (2H, in), 7.32 - 7.36
Interme@®ite 4%) , 7.46 (1H, d), 8.31 (1H, d) 5 M5 me (MH)+

6-chlorog R aieiphoy L B g R B B Ran e

a pr ate am noester starting material: Conpound Ex
NVRSMS me MN14 2-[(3S)-1-[5- 1H NMWR
\(4 MHz, DMSO d6) 477;

¢

5 Intermediate 42 was prepared using an analogous method to that used to prepare intermediate 37
"H NMR (400.13 MHz, DMSO-dg) §1.02-1.35 (6H, m), 1.58 (1H, d), 1.71 (2H, d), 1.83 (2H, d),
3.39 (5H, s), 3.64 - 3.69 (3H, m), 6.90 (1H, d), 7.27 - 7.32 (2H, m), 7.51 - 7.54 (2H, m), 7.61 (1H,
d), 8.36 (1H, d)
MS m/e (M+H)" 445,

10 The following Example was prepared in a similar manner to Example 1, using

Intermediate 43 and an appropriate aminoester starting material:

15



N~ 4 (cycl ohexylcarba 1.01 - 1.11 (3H, n), 1.20 - 1.30
(3H, m, HPLC N N N noyl)-6-(3,4- 1.32-1.67 (4H, m;

wa2®84033198 (4H, m), tR =1 dihydro-1H 2.12 - PCREBE®F004131
m, 2.71 - 2.77 (1H, m, 2185 isoquinolin-2- 2.94-3.0
(3H, m, 349(2H t) 368(1H mn

) iu : )41 445(1|-| dy, 4. 30
Comppptiid;’ [ G%m(lH d) . 7%@"{%@ 7.71 (1H MS
pi peridyll]acetic d), 8.36 |(1H, d), 12 11(1H, bs) acid |m/e
I nt er redijat e {40 10

) MH"
6- chl or o-N-cycl ohexyl - 2- (3, 4- di hydr oi soqw nol i n-2(1 H) -

zamv@@ d’&?s 472;

ADEL T TiAd O JENETC
B [
. . : tR
3)1 Q;’? 8 _40 @@yy#rbifg : _ 03 E%‘*le =1.99
3.63 (2H]| t), Wwyride-2s |(2H, 5444H7d) 3405372 min
m, 15 yl] -3- m), 4.12 (1H, d), 4.25 (1H d), 6.41 (1H,

6. 82( 1H, t|), 7.| Piperidyfactticm) | &), 368 THIA), 8.23%(HHDd]1.98/5
m e (MtH)|+ 37Qcithe fol | ow NdHExbsipl e was prepared in a

simlar manner to Exanple 1, using Intermediate 41
and an appropriate am noester starting material: WO
IntermedipyeA353194 PCT/ GB2007/ 004131 114 Conpound Ex Name 1H

2-(aceiiodiad)-hst-alfde- ey dopedlidnliag 0 00 ba
1.03- (7H m, -1.29-1.51 (2H, m HPLC N NN ~ N
|))‘4- 1.51-1.68 (3H, n), 1.68-1.84 (4H n), tR =

\ heﬁ’j?| perazin- 2.23 - 2.37 (3H, m, 2.76 - 2.82 (1H,
28 1-yl)pyridin-2- 2.94 - 3.01 (1H m, 3.24
o 3.25 mn yl]-3- (6H m, 3.72 - 3.75 (1H,

Q1H, piperidyl] acetic d), 4.23 (1H, d), 6.45
(1H d?hf:G. 81 (1H, acidt), 6.99 (2H, d), 7.22 - 7.26
(2H, m,”® 7.80 (11-1, d), 8.43 (1H, d)
5 Intermediate 43 was prepared using an analogous method to that used to prepare intermediate 37

"H NMR (400.13 MHz, DMSO-ds) 81.21 (5H, d), 1.59 (1H, d), 1.72 (2H, d), 1.84 (2H, d), 2.01
(3H, s), 3.36 - 3.39 (4H, m), 3.52 (4H, q), 3.66 - 3.70 (1H, m), 6.88 (1H, d), 7.60 (1H, d), 8.36
(1H, d)
MS m/e (M+H)" 365.

10 The following Example was prepared in a similar manner to Example 1, using Intermediate 44

and an appropriate aminoester starting material:

Compound Ex | Name "H NMR & MS
m/e
MH"
o o 2 O 14 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 522;
M“ 8 | (cyclohexylcarba | 1.07-1.50 (11H, m), 1.57 - 1.86 (811, m), | HPLC
0. moy1)-6-(4- 2.13-2.25 (2H, m), 2.67 - 2.74 (1H, m), | R
i~ ethylsulfonylpipe | 2.94 (1H, d), 3.12 (2H, q), 3.28 (41, d), | =2.34
razin-1- 3.29 (4H,d), 4.10 (1H, d), 4.29 (1H, d), | min
yDpyridin-2-yl]- | 6.39 (1H, d), 7.69 (1H, d), 8.14 (1H, d),
3- 12.19 (1H, s)
piperidyl]acetic
acid
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Internediate 41 5
6- chl or o- N- cycl ohexyl - 2- (4- phenyl pi perazi n- |
wo gdopnsaetinamide O NH CI N N N ,, o |InternmedPet/6Bad7/004131
was prepared using an anal ogous nethod to that used to
prepare internmediate 37 1H NWVR (400.13 MHz, DMSO d6)
61.15 - 1.33 (5H, m, 1.51-1.61 (1H, nm, 1.68-1.77
(21-1, m, 10 1.80-1.91 (2H, m, 3.22 (1H, s), 3.24
Intermeﬂﬁﬂ:&Mt) 3 49 (4H t) 3 71 (1H t), 6.80 (1H 1),
g ni%c? 22 - 7.26 (2H,
6- chloronly cyqlo]@liytz [fLr(e ylsugorgﬂ)p(lner@;m-d)-y ‘Wlném(l%H) +399. The
fgl | owrng Exanple was prepared in a simlar manner to
, using Internediate 42 and an appropriate

anmp
X@nimdest’er starting material: 15 WO 2008/ 053194
| 7 CT/GB2007/ 004131 115 Conpound Ex Narme 1H NMR S MS

cl mle WH+ 14 2-[(3S)-I1-[5- 1H NI\/R(4OO 13 MHz, DMSO d6)
54&/\% (cycl ohexyl carba 1.05- 1.43 (81-1, m,
1.55-1700€81-1, m), HPLC | N" NN -i

moyl )-6-[4-(4- 2.11 - 2.25 (21-1, n),, 2.45 - 2.47
Intermedidtel44twas pfrd:paeafd).kmrgza)yér)apigonj method Yo tha nged 16 préparg intermediate 37

v (043 Wit DM 191 R el of alvezidbh ) 1 AP @, 183
(2H, s), ghéfﬁﬂ%‘?‘) §33 4—H Szg 36 ﬂz@ﬁ 1%1) 3dé3 i7@?11¥ m},%@o (tli{ d), 7.60

peridyl] acetic d,
(1H, d), 8. 355'\1H;Ld) 1 d) acid I nt er msdl at e 42

N- cycl ohexyl - 2-[4- (4-fl uor obenzoyl ) pi perazi n-
MSH’/G%\@% otinamide NHO C NNN O

The following Example was prepared in a similar manner to Example 1, using

Intermediate 45 and an appropriate aminoester starting material:

Compound Ex | Name '"HNMR 8 MS
m/e
MH"
14 | 2-[(3S)-1-[6-[&- | 1H NMR (400.13 MHz, DMSO-d6) 570;
o o 8 /O 9 | (benzenesulfonyl | 0.74 - 1.42 (7H, m), 1.5-1.71 (7H, m), HPLC
i@“ ijk " )piperazin-1-yl]- | 1.79-1.90 (2H, m), 2.13 - 2.24 @H, m), | R
Ol 5. 2.68 - 2.74 (1H, m), 2.99 (4H, 5),3.13 | =2.66
3@ (cyclohexylcarba | (4H, t), 3.52 - 3.59 (1H, m), 4.06 (1H, min
moyDpyridin2- | d), 4.28 (1H, d), 6.43 (1H, 5), 7.68 -
y1]-3- 7.73 (3H, m), 7.76 - 7.78 (2H, m), 7.80
piperidyljacetic | (1H, s), 8.16 (1H, d), 12.22 (1H, s)
acid

Intermediate 45

6-chloro-N-cyclohexyl-2-[4-(phenylsulfonyl)piperazin-1-yl]nicotinamide

e
/ﬁ

z
/
o)
N\
Q




F s Internediate 42 was prepared using an anal ogous

met hod to that used to prepare internediate 37 1H NWR
W@ 208/038394Hz, DMSO- d6) 61.02-1.35 (6H, m, 1.58CT/GBR007/004131

d, 1.71 (2H, d), 1.83 (2Hp18d), 3.39 (5H, s), 3.64 -

3.69 (3H, mM, 6.90 (1H, d), 7.27 - 7.32 (2H, m, 7.51

Intermec%itg &Isﬁva%i)gpaﬁ%l’ufﬁlg(s oa{n;r!lg\’%do%égjl)nglggd %(? th%f"l'ﬁed ‘{Q gf\égeu@ dlprtermedlate 37

MSm/e@I{/IHLH)*actMnanner to Exanple 1, using Inter madl ate 43

and an appr Oprl ate ani noester starti ng mat eri al :
Thodellowing dxample vgsauengred yyasimilen mappite fample lwaﬁﬁg H

Inteme%4§6ﬁ8} g%;?optl.}/%t% a&f%&s{eg g’[@tg&ac aen

thifiedl: 1H NVR (400,13

plpera2|n-
5 1.02-1.48 (7H, n) 151198 (8H, n), HPLC T " "1
1\l|\ l: 2 02 ’)1Q (2] ’7 ’77£L+D
Compguiidhe ﬁ"cclﬂ%ﬂ‘(m m . X N(l}ﬁ[t 3 06 (2H, t), |MS
3.12 =1.99 noyl)pyridin-2- (2H t), 3 54 (4H, d), m/e
3.70 - 3.72 (11-1, nin yI]-3- m, 4.12 (1H d), 4.25 .
(1H, d) 6.41 (1H, piperi[dyl] acetic d), 7.73 (1H, MH
Z’ ’ ' Y M T 2(3S)-115-- © | TH NMR (400.13 MHz, DMSO-do) ™ 564;H
5 4 acet;ﬂ pi| fercahexyicatha) | B0 GNP D e A7 B cwds | PLC
nam\/ NH | TEYINGE O NG~ 8.22K2Hy ok @ 248 ({fem). | R
pr epar & usi i phawyleethosyo uis2 ARBHEI L Hom ki | (Had).B8655 =2.83
prepa e i nt er| mghstingtpep&azin' HANYB), 34001 H.3), ¥148, (1BVED4d3) min
61. 2 Y 5H, d)|,-141)p9ridibk2- d) (1HL dY,5.(26H, d), 6.41. @, GH,33
d), 2.01| (3KyIE3~ 3.36 - B.BY9 (30 myy.753182dY, 4125 @H,
3.66 - 3.|70 (Jﬁ‘ber 1]a&ti38 (& ,12@(11:1’ ®y (1H d), 8.36
(1H, d) m%cfdl\/ﬁ +365. follow ng Exanple was
nraoanarod. i n | r _nmn r tn E f\rm|n 1
"[Jl erUl.l A" LI ] jl |||T A 1TTATTT T CUTLATT ’JI < Ly

UQI IIU

Internedi ate 44
Intermediate 46

benzyl 4-[6-chloro-3-(cyclohexylcarbamoyl)pyridin-2-yl]piperazine-1-carboxylate

gve

<

10 Intermediate 46 was prepared using an analogous method to that used to prepare
intermediate 37

1HNMR (400.13 MHz, DMSO-dg) 8 1.05-1.35 (5H, m), 1.58 (1H, d), 1.71 (2H, d), 1.83 (2H, d),
3.4-3.48(4H, m), 3.50 (4H, s), 3.69 (1H, d), 5.11 (2H, s), 6.88 (1H, d), 7.32 - 7.39 (5H, m), 7.60
(1H, d), 8.35 (1H, d)

MS m/e (M+H)" 457

The following Example was prepared in a similar manner to Example 1, using

15

Intermediate 47 and an appropriate aminoester starting material:



and an appropriate am noes
Conpound Ex Nanme 'H NMR S
wQaooBNs1904400. 13 MHz, DMVSO-d

ter starting material:
M5 W M+ 14 2-[(39)-1-[5-
6) 522,

HPLC N N PCBGB2007/004131

(cycl ohexyl carba 1.07-1.501011H, n, 1.57 - 1.86 (8H,

m, (D' noyl)-6-(4- 2.13 - 2.25 (2H, m, 2.67 - 2.74

(1H, , tR ethylsul fonyl pipe 2.94 (1H, d), 3.12 (2H,

q), 3.28 (4H, d), =2.34 razin-l- 3.29 (4H d), 4.10

Corhpbnd!) , [£xR29 Nabie d), m rf "H/NMI®I din-2-yI]- 6.39 (1 | MS

H d), 7/69 (1 H d), 8.14 (111, d), 3- 12.19 (1H s)

pi peridyl|]] ag¢etic acid WD|2008/ 053194 m/e

PCT/ GB2007/ 004131 117 Internediate 44 MH

6- chl or o-|N-cycl ohexyl - 2-[4- (et hyl sul f onyl ) pi perazi n-_|

-yl ivgami2dg3sS)-1-MNH - 0 [01H SIMRI (4001 5MHx, EMBAHd) e 403;
Y° Wf@ar gelydisticRglcamadn@d@@HIS), TE37hDE0 (1 trhgtl.dlsed | HPLC
i@* preparie i NtgsyIpdi ate 37 17-4"(1%& 99013 . MH2H, m), tR=

DVBO- d6) |6 1.1 11osvidmidB- (8F -ng(é m)3. @72%2514&5 gy, | 271

L 7L (2H) d) ) ol _.4, - < 12500 fmin

D" 5 55 S A

1n Tl)iua f;||mgﬁ l:vgnhLa\ }th '—a—S+Ftaf

manner to Exan'pl e 1, u3| ng Interrredl ate 45 and an

pa%ggrl ate ami noester starti ng nmaterial: Conpound EXx
HNVRSM me M 14 2-[(3S)-1-[6-[4- 1H NMVR
6- chloro(N@@cleeW (pBb@@Idﬁ)))rﬁcX@maine( benzenesul fonyl 0.74 -

.5-1.71 (7H, m, HPLC 0 O
/Et([k CHs

Intermediate 47 was prepared using an analogous method to that used to prepare intermediate 37
'H NMR (400.13 MHz, DMSO-ds) 80.91 (3H, t), 1.21-35 (5H, m), 1.57 (3H, d), 1.75 (4H, d),
3.27-3.31 (2H, m), 3.70 (1H,m), 6.59 (1H, d), 7.95 (1H, d), 8.26 (1H, d), 8.68 (1H, ?)

MS (M+H)= 296

10 The following Example was prepared in a similar manner to Example 1, using

Interme

Intermediate 48 and an appropriate aminoester starting material:

Compound | Ex | Name 'HNMR § MS
m/e
MH"
15 | 2-[(35)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 465;
o Q 2 (cyclohexylcarba | 1.08 - 1.48 (7H, m), 1.58 - 1.88 (8H, m), | HPLC
O moyl)-6- 2.11-2.17 (1. m), 2.21 - 2.26 (IH, m), | tR=
o ”L/@ (phenethylamino | 2.77 (4H, d), 3.55 (2H, s), 3.65 (1H, s), 2.98
)pyridin-2-y1]-3- | 4.24 (2H, d), 5.95 (1H, d), 7.17 - 7.31 min
piperidyljacetic | (5H, m), 7.59 (1H, s), 7.76 (1H, d), 8.81
acid (1H, s), 12.16 (1H, s)

Intermediate 48

15 6-chloro-N-cyclohexyl-2-[(2-phenylethyl)amino]nicotinamide



N1 NNL )piperazin-1-yl]- 1.79-1.90 (2H m, 2.13 -
2.24 (2H, mM, tR L,NSab- 2.68 - 2.74 (1H m, 2.99
W@ 20d8/053194 3. 13 =2. 66 (cycl ohexyl carba (4H, t)PCBGB2007/004131
3.59 (1H, m, 4.06 (1H, mmo noyl)pyridin-2- d), 4.28
(1H d) 643(1H, s), 7.68 yl]-3- 7.73 (3H, m, 7.76
7.80 piperidyl] acetic (1H, s), 8.16

H 12 22’(1H s) acid Internediate 45 15
\ - o 0- N-cycl ohexyl -
4- (phenyl sul f onyl ) pi per azin-1-yl]nicotinamide O \ NH

v CP“N NN ~OI I ~ 01- WD 2008/ 053194
007/004131 118 Internedi ate 45 was prepared
u5| n anal ogous nethod to that used to prepare

internediate 37 M5 nfe (MrH)+ 464. The fol |l ow ng

Intemecﬁé@qﬂlv@asﬁﬁ%a%@tﬁ%ﬁ{geﬁl érﬁll(%oﬁé et toaHR afedto p@@f&h&n&edm’ce 37
usin medi ate 46 and an appropriate aim noes

'H NM&(@ﬂtIBrMHnaDMS@m) & . Bonhpd thd1, B), Illa?ﬁéSIﬂ—dNW5$2HSt) 371553 3.60

ol A BT, 408, PSRN 5

5 (1HS)(8Hm) PLC N O o noyl)-6-(4- 2.16 - 2.22 (2H, m,
72 - 2.78 (1H m, tR " y phenyl nethoxyc 2.90-3. 00
MS(M+(H)H35&) 3.11 (4H, t), 3.55 =2.83 6 ar bonyl pi perazin

ﬁf‘i’o}ls?\llinlgl%dca%% w?is‘%ﬁpa%? 93 %Q hﬁ{ B‘%}merélto ]I uﬂng
Intermedihte 4D.a33 ayilapp@priate AndRodsterlstanng rdatéhalf 1 H, d) 8. 25

(1H, piperidyl] acetic d), 12.12 (1H, bs) acid
Internmedi ate 46

Compound Ex | Name "HNMR & MS
' m/e
MH
o O 15 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 479;
g b 3 (cyclohexylcarba | 1.19 (7H, d), 1.61 (8H, d), 1.81 - 1.89 HPLC
N moyl)-6-(methyl- | QH, m), 2.12-2.26 (1H, m), 2.70-2.75 | iR=
phenethyl- (1H, m), 2.82 (4H, d), 2.93 (1H, t),3.47 | 2.12
amino)pyridin-2- | - 3.56 (2H, m), 3.62 - 3.66 (1H, m), 420 | min
y1]-3- (2H, d), 6.26 (1H, d), 7.19 (3H, t), 7.27
piperidyl]acetic | (2H, d), 7.54 (1H, d), 8.00 (1H, d),
acid 12.15 (1H, bs).

10
Intermediate 49

6-chloro-N-cyclohexyl-2-[methyl(2-phenylethyl)amino]nicotinamide

O A
(¢ N/ N
¢Hy l

Intermediate 49 was prepared using an analogous method to that used to prepare intermediate 37



10

15

benzyl
4-[ 6-chl oro- 3- (cycl ohexyl car banoyl ) pyri di n-2-yl ] pi pera
W@ RweA53194 carboxylate O N cl N I1I1TLrO O 10PCT/GB2007/004131
Internmedi ate 46 was prepared using an anal ogous net hod
to that used to prepare internediate 37 I H NWR

'H NMR ﬁ@@liiﬁﬁ%%\@gﬁ@) %@813 % &45&)3%62@0 g%x( i‘ﬁ 5%3@1%‘ D294
(3H, s), 15ﬂ(1}$)d} 35@91}{ I 3. 64}73§51(1H(12151 6. gg (118.d3,87.19H7 .28 1H, m), 7.25 -
1H 8.35 (1 H d) 15
7.32 (4Hw51)rr7 46 (N’Ilsl-‘ﬁ)*g i%ﬂ?hfg foll O\(NI ng Ex?arrpl e vvas( pr epar)ed
MS (M+£—][)— %I mlar manner to Exanple 1, using Internediate
and an appropriate ami noester starting material: WO
m&&m&&ﬁg%;aﬁﬁlé/maﬁ dred #lBdmilad SaGuero rample INaseg' H

Intermedis S0 en BoBRSS amepocen SRPETE car ba 0.90 (3H

t), 1.27-1.30 (7H, m), 1.61- HPLC npyl)-6- 1.74 (1
H m, 2.10 - 2,24 (2H _nm, tR = propylan no-

Copotnd. 80 EoHiNampe 3. 27 (2HHNMRS. 67 2. 71 MS
pyridin-2-yl]} -3- (1 H, bs), 4.19-4.24 (2H, n), 5.92 /
(11-1, mi|n" piperidyl]acetfjc d), 7.58 (11-1, d), 7.75 |™¢
(11-1, d)|, 8.76 (1H, acid |ps), 12.12 1H, bs) MH"
| nt ernedilate (47
6- chl or o-|NScy GHEBBXIAIS2- ( pr BBNMRI(AD- b3 BEEZ.AABEAS) 0 | 417;
NH 5 g/(}l N NHeycldtdlylcsrblant @B2EHHLAD,d.087- Wk (I3t pa) é@1 | BHPLC

anal|aaeus6(aictind | @H, dat2. 5e222 @ifyepare -2.71 | tR=
N medi|at e |JfopylH NVR (40@.}]1&1)1\/2126 (CWEO 2166 (1A, H13.14 | 1.64

(3H t), , 3003, - A6FBlH,44), 4,11 | min

1.21 a%ﬁn&)g%'nam-

1.2502H;
.27 - 3 3(1@%34112 1, 0,291 i, a9l)7.49
7 95~ 1H,| d), pgﬁiy(];![gémd) (131,85 d3A0id, d§ )12.16 (11, s)
acid

Intermediate 50
6-chloro-N-cyclohexyl-2-[methyl(propyl)amino]nicotinamide
0 /O
| ~x NH
cl N I}l
CHy H,¢

Intermediate 50 was prepared using an analogous method to that used to prepare intermediate 37
"H NMR (400.13 MHz, DMSO-dg) §0.81 (3H, t), 1.10 - 1.34 (5H, m), 1.48-1.60 (3H, m), 1.69 -
1.73 (2H, m), 1.81 (2H, d), 2.89 (3H, s), 3.30-3.40 (2H, m), 3.63 - 3.67 (1H, m), 6.64 (1H, d),
7.42 (1H, d), 8.32 (1H, d)
MS (M+H)= 310

The following Example was prepared in a similar manner to Example 1, using

Intermediate 51 and an appropriate aminoester starting material:




10

M5 (MtH)= 296 10 The fol |l owi ng Exanple was prepared in

a simlar

manner to Exanple 1,

using Internedi ate 48

wW@pasamiappr opri ate am noester starting nateriBCT/GB2007/004131

Co

mpound Ex Name 1H NVR S M8 We M+ 15 2-[(3S)-1-[5-
1H NVR (400.13 Mz, DVBO-d6) 465;

2 (cyclohexylcarba

A3 1758 W8H—m, HPCC T~
C“"rJirB‘;’/‘I‘SdG- 35 { Nimf (1H, n)HLNgP‘% 226 (1H m, tRe| VS
N N N\ (phenethylanino 2.77 (41-1, d), 3.55 (2H, s), |m/e
3.65 (1H| s)| 2.98 )pyridin-2-yl]-3- 4.24 (2H d), -
595(1H d) 717- 731 mn piperidyl] acetic (5H, M
M @@ U512 (§s§ G ﬂﬁ{zddMSb d%b 415;
H,="S)
%ﬁq& or o-IQ—cy éfyc% ex %lb?( I(l? X? 214 m)ai %I;L:C
m d 2008/| 8%’ 1.85
Cl N NH Iint er|i¥, ' N
anal ogouq net{Hy é‘dt s@ 0§ ela%?él e? ﬁ%éﬁ%tdé min
37 'H N\R (zompex@lyl\}mtwms@b%@ i>S)24 - 1.30 (51-1,
n, 1.75|(5H,|ad}d 2.85 (2H, t), 3.55 - 3.60 (21-1,
—3—660-3— 7 HHm—6-62(tH—d—F2+—=732(5H
m, 7.94 (1H d), 8.25 (1H, d), 8.65 5 (1H s) M

IntermddiMiElsT 358 The fol l owi ng Exanpl e was prepared in a

simlar

manner to Exanmp

| e

1, usmg I nternmedi ate 49

6-chloroalfay elehexpihrapiradiden- bﬁfﬁﬁﬁ-’,‘g@@ﬂ tarting material :

Compo Ex Nanme IHNVR 8 M5 nmle M+ 15
240 (3 -[5- 1H NMR (400.13 Mz, DVBO-d6) 479; 3
X(¢Cye# Ookéxyl carba 1.19 (714, d), 1.61 (8H, d), 1.81 -
.89 HPLC N "- noyl)-6-(nmethyl- (211, m), 2.12 -
o™ N 2.@(IH, in), 2.70 - 2.75 tR = phenethyl- (1 H, m),
(4H, d), 2.93 (1H, t), 3.47 2.12

Intennecﬁ&ﬂerﬂl)\ﬂeysr prépateRusing & Hfaldgdhid metbod t3 1162 usedo phepatdintemnediate 37
20

' NMR (400,13 MHz, DMSO-dg) 1.00-1.35 (6H, m) 1.50- 1.71 (4H, m), 1.80 - 1.87 (6H, m),

3.33-3.37 (2H,m), 3.64 - 3.67 (1H, m), 6.60 (1H, d), 7.41 (1H, d), 8.28 (1H, d)

MS (M+H)= 308.

The following Example was prepared in a similar manner to Example 1, using

Intermediate 52 and an appropriate aminoester starting material:

Compound Ex | Name "HNMR 5 MS
m/e
MH"
3 () |15 21615 1H NMR (400.13 MHz, DMSO-d6) 431;
Y oYy 6 (cyclohexylcarba | 1.10-1.48 (7H, m), 1.58 - 1.73 (4H, m), | HPLC
Y moyl)-6- 1.75-1.92 (4H, m), 2.12 -2.26 2H, m), | tR=
morpholin-4-yl- | 2.73 -2.79 (1H, m), 2.97 (1H, d), 3.09 2.24
pyridin-2-yl]-3- | (4H, 1), 3.68 - 3.73 (5H, m), 4.12 (1H, min
piperidyl]acetic | d), 4.24 (1H, d), 6.41 (1H, d), 7.75 (1H,
acid d), 8.33 (1H, d), 12.10 (1H, s)

Intermediate 52

6-chloro-N-cyclohexyl-2-morpholin-4-ylnicotinamide




yl]-3- (2H, d), 6.26 (11-1, d), 7.19 (3H, t), 7.27
pi peridyl] acetic (21-1, d), 7.54 (1H d), 8.00 (1H,
wa@i2qo8asdiod 12. 15 (11-1, bs). 10 Internedi at e 4BCT/GB2007/004131
6- chl oro- N-cycl ohexyl - 2- [ 1a3et hyl ( 2- phenyl et hyl ) am no]
nicotinamde O\ NH CI NNI CHInternediate 49 was
pr, ep o usi ng an anal ogous nethod to that used to
p | nt er medi at e 37 15 WO 2008/ 053194
07/ 004131 121 'H NWR (400.13 MHz, DWMSO- d6)
/1 0133(5H m, 1.50-1.80 (5H m, 283(2H t),
Ms) 3.57(1H,d), 3.59(1H,d), 3.64-3.67(11-1, m, 6. 69(

Intermec%%i %%%a;)re]pgreg f:%ﬁl %loéga%ﬁﬁoﬁg%%%se% p{egﬁ% intormediate 37

'H NMREXa0TIB &/ [MasDPISepds)ed..(2q1.33 €5Hsirhp . 52en 6% (1 H,al) Ex 303186 (ZH m),

181-190 T4 ek 0D o ok TR GV A TS NALL 0 830 (1FL &

S MS(MWQQ 2 [(3S)-1-[5- 1H NMR (400. 13 MHz, DMSO- d6) 417;
(cycl ohexyl carba 0.82 (31-1, t), 1.08 - 1.71 (13H,
”Ei)e fol'lomg Iﬂélamplmaslplﬁpared in als1(nd,]|alr ma)merzto f@amplz RasipgH,
, 2.76
Intermeilgt';'SB §1}1d ap ag%ro?liatﬁamdﬁtoes@r ital%ilgéﬁateré%h n o) pyrl din-2- -
3.25 (2H, m, 3.63 - 3.68 (11-1, m, 4.11 mn |
yl]1-3- (11-1_d) 4 20 (1H,_d) 6 18 (1H_d), 7 49

Copipound dy|[|[Exd¥ame (1H, d),| I MMRDH, d), 12.16 (1H, s) |MS
acid Intgrnediate 50 to

6- chl or o-|N- cycl ohexyl - 2- [ net hyl ( propyl ) am no] ni coti nam m/e
ide 0O NhHH MH"
o /O 15 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 417,
N° J@\*T 7 | (cyclohexyl- 0.83 - 0.93 (3H, t), 1.04 - 1.27 (4H, m), | HPLC
WV\O‘ M methyl- 1.35-1.74 (9H, m), 1.74 - 1.91 (4H, m), tR
H carbamoyl)-6- 2.11-2.24 (2H, m), 2.62 - 2.70 (1H, m), | =2.66
propylamino- 2.79 (3H, s), 2.88 (1H, m), 3.24-3.39 min

pyridin-2-yl}-3- | (2H, m), 3.82 - 3.88 (1H, m), 4.14 (1H,
piperidylJacetic | d), 4.21 (1H, d), 5.91 (1H, d), 6.51 (1H,
acid t), 7.17 (1H, d), 12.10 (1H, bs).

10 Intermediate 53

6-chloro-N-cyclohexyl-N-methyl-2-(propylamino)nicotinamide

Intermediate 53 was prepared using an analogous method to that used to prepare intermediate 37
m/z (EI+) (M+H)+ = 310; HPLC tg = 2.93 min.
15 The following Example was prepared in a similar manner to Example 1, using

Intermediate 54 and an appropriate aminoester starting material:



ci NI CH3 H3C Internediate 50 was prepared using an

anal ogous nethod to that used to prepare internediate
W@7008/05310VR (400. 13 MHz, DWVSO d6) 50.81 (3H, tPCT/GBIL®7/004131

1.34 (5H, m, 1.48-1.60 (3H4 m, 1.69 - 1.73 (2H m,

1.81 (2H, d), 289(311 s) 330340(2H m, 3.63

—3 67 (1 64— (IHTd 42 (IH—d), 8. .32
COTRiFl?%I) €310 Th #{om\ﬁ\}m ng Exanpl e was MS
prepared|in @& simlar manner to Exanple 1, using m/e

I nternedijate|{51 and an appropriate arni noester o
starting |materi aI WO 2008/ 053194 PCT/ GB2007/ 004131 M

1227 oF TS H NN Tz, DMSO-d6 431;
};@J?ﬂ- r&%yjmoo = )
% | ohex Ccll( 1.91

9033 (o), 1472 | HPLC
H HPL( _6-

7%‘{%9 : 4-21’3'%28 R
3.48! (4H] s), amOY ool " 3¢ EB ) gyt - 2.24 | =2.47
4.09 (1H/| d), meﬁlyl-pmyl-d) B3 |(i“] 139, 2.87 | min
6.00 (1H,| d), amip®pyudin-Z)| GH, 8 2 HZHgm), 497 (1H, d), 4.11

pi peri dyl|] acetile3-12. 16 (1H,- 48 (ddim), 6|Q4t(éHné);|7a196(IH1
6- chl or o-|N- cy qiipﬂnie]yﬂheeﬁcpy){d)olll.ﬂﬁ (tH-whshi coti nam de O

\I,~<

\' NH C |N Noabid nternedi ate 51 was prepared using an

anaTogous method to that used to prepare internediate
37 'H NWR (400. 13 M1z, DVSO d6) 81. OO 1.35 (6H, )
IntermedisdeS541. 71 (4H, m), 1.80 - 1.87 (6H, , 3.33-3.37

7.41 (1H,
Setlo cvé%aw met&%l—%—érr%mp"@pg&gm?%l&’c&o? e 0y Exampl e
red in a simlar manner to Exanple 1, using
1 I w pdi at e 52 and an appropri ate am noest er
| et g'tlng mat eri al: Conpound Ex Name '"H NMR S M5 me

cl N-—CHj

CHy
5 Intermediate 54 was prepared using an analogous method to that used to prepare intermediate 37
m/z (EI+) (M+H)+ = 324; HPLC tg = 2.90 min.
The following Example was prepared in a similar manner to Example 1, using

Intermediate 55 and an appropriate aminoester starting material:

Compound Ex | Name "H NMR & MS

m/e
MH"
o /O 15 | 2-[(35)-1-[5- 1H NMR (400.13 MHz, DMSO0-d6) 360;

~ Y™ 9 | (cyclohexylcarba | 1.20 (7H, d), 1.71 (8H, d), 2.10-2.16 | HPLC
NN moyl)-6-methyl- | (1H, m), 2.22 - 2.27 (1H, m), 2.39 (3H, tR=
pyridin-2-y1]-3- | s), 2.65-2.71 (1H, m), 2.87 (1H, d), 1.18
piperidyljacetic | 3.66 - 3.69 (1H, m), 4.18 - 4.23 (2H, m), | min
acid 6.59 (1H, d), 7.47 (1H, d), 7.87 (1H, s),
12.16 (1H, s)

10
Intermediate 55

6-chloro-N-cyclohexyl-2-methylnicotinamide
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M+ 15 2-[(3S)-1-[5- 1H NWR (400.13 MHz, DMSO d6)

431; N 6 (cycl ohexylcarba 1.10-1.48 (7H, m, 1.58 -
wa2008/0834b% m, HPLC 00 noyl)-6- 1.75-1.92 (4H, Pei/GB2001/204131

- 2.26 (2H, m, tR = norphdsin-4-yl- 2.73 - 2.79 (1H,

m, 2.97 (1H d), 3.09 2.24 pyridin-2-yl]-3- (4H, t),

3.68 - 3 (5H mM, 4.12 (1H, mn piperidyl] acetic

d) | 4.4 H d), 6.41 (1H, d), 7.75 (1H acid d),
8 F{ d), 12.10 (1H, s) Internediate 52
] ~chl'dr o- N- cycl ohexyl - 2- nor phol i n-4-yl ni coti nam de WD

g/ 053194 PCT/ GB2007/004131 123 0\ NHO C NO
NI ntét nedi ate 52 was prepared using an anal ogous net hod

A solutidrOoft Zlﬁfethy%dc}ﬂ&oﬁﬂ‘c&mﬁb ac1tll‘(Bm fgdi 615 (ﬁlrﬁﬂl) aﬂd'ﬂ -IHb/&oxybenzotrlazole
WHz, DVBO-d6) 61.02-1.33 (5H,

(260 mggllﬁn mmol) waszirredgn dic ],qrormathanel(% lnli they ty(lgtppflaﬁ;,me (561 ul,4.02

o 8575 g 65 R R S Sl

cyclohedydarhmai(2@l Hxlanfh@olhasas [adé@hz[reldhé reaatien we$ stirratefone furtter 16 hours
oo S e e 20, LOLEETEELEL 5 85 80,20 BRDEPELGLE i .
NaHCO§i :%% H@g @/atel}/l'[l)"fmlesana dkied §)/eIJMk§O4,]fﬁlte%n(idtﬁé)sc%@el_r#@@e)tporated to

7 (cycl ohex
give 6- chlofm2-mei;hﬂ7l\1{c4blohc@y,lmb{§1ir@rm&’e (340Mh 7ﬂ%(¢)hiy la-favwn gslotredpowder

't QBB RS0 01 55 bt S ST 1% G 82 1.89

(2H, m)nj 47(—’32{@8 PTPEH, AT7BO-(18, E{? 7(73*@1}18&1) 82375($H( a m,
mn pyr|d|n2y .82 - 3.88
MSm/e((MﬂrH)rFaﬁ 4.14 (1H, piperi dyl]acetl C d) 4 21 (1H,

%_ ffﬁo‘f’ﬂﬁ(égﬁ}p@ Wtas6 péé%r%& h %ﬁ%ipar L%mngr b EXQ.I:H[_J'IC fj,)u’sing

Cl

ermedi ate
IntermediaeIH6angd abappRipaibamindéstee staytingZmétprigipy | am no) ni cot i na
mde o 70
Compound Ex | Name 'HNMR & MS
m/e
MH"
16 | 2-[(3S)-1-[5-(1- | 1HNMR (400.13 MHz, DMSO-d6) 412;
o ®> 0 adamantylcarba | 1.18 - 1.28 (1H, m), 1.35 - 1.45 (1H, m), | HPLC
N Y™ moyl)-6-methyl- | 1.64 (7H, s), 1.80 - 1.86 (2H, m), 2.02 tR=
i@l e pyridin-2-y1]-3- | (9H, s), 2.10 - 2.16 (1H, m), 2.21 - 2.27 1.50
piperidyljacetic | (1H, m), 2.37 (3H, s), 2.64 - 2.69 (1H, min
acid m), 2.83 - 2.89 (1H, m), 4.16 - 4.22 (2H,
m), 6.57 (1H, d), 7.41 (1H, d), 7.45 (1H,
s), 12.16 (1H, s)

Intermediate 56

N-adamantan-1-yl-6-chloro-2-methylnicotinamide

i J@L
|\ NH
cl N/ CHj

Intermediate 56 was prepared using an analogous method to that used to prepare intermediate 55
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3C C NNHHCH3 Internedi ate 53 was prepared using
an anal ogous nethod to that used to prepare

WO paosiosmEed ate 37 mz (El+) (MHH) + = 310; HPLCPCTRGB2007/004131
2.93 min. 15 The foll ow ngidexanpl e was prepared in a
simlar manner to Exanple 1, using Internediate 54

R PR SBSAA ATTRE 507 981 BT E )1 VB 7.7
7.40 (IHI,\IMR BV H,M)E7.96HELIG 2-[ (3S)-1-[5- 1H NVR (500. 13

DMSO-d6) 431; N 8 (cyclohexyl- 0.86 (3H, t),
MSW@@WIH)+39533 (4H, m, 1.47 - HPLC " N ~ " nmethyl- 1.71

Té( %Qﬂlovmlg F%S%éle(\iﬁéggﬂé%areélr@ﬁ&mﬂ%r &%nﬁé? t& E&Qﬁﬁi@yﬂ hsifis
Intermediate 5T ythel pn apyrbprigte dminoester stzétﬁsg mamald) 2 77 ( 31-1,

s), 2.87 mn amno)pyridin-2- (3H, s), 2.95 (2H, rr),
4.02 (1H d, 4.11 yl]-3- - 4.15 (11-1, m, 6.04 (1H,

Cmﬂgou a 09 [ quhperlﬁylj AgeNMR® . 11 85 (1H, vbs). MS
| ntier medi ate 54

6- chl or o-|N- cycl ohexyl - N- et hyl -2- [ nmet hyl (propyl) m/e
aminolnidotinamide O N H3C Cl1L NNCH3 HCH3 5 MHE
I nt er redijat e |54 was preparjed using an anal ogous net hod

to.f Usigd tz%&@g 5%2J Nt e MeVIR 3160, BY M, DMED*(%) 412;
°° =324 992 1, ffhesd @, owi Y (2H HPLC
i@ anpl e vas g ng&ﬁfg Hylé‘ S| 53 ?%7'(?1?[” Mb tR =
using Interne 'iﬁmg k _3and plrééo a} %l 1.52
starting materpy5 oun -
p1per1dy acetic 66 2.71 min
acid (1H m) 2, 88 (1H d), 3. 98 (1H, 1), 4.21
(2H, d), 6.60 (1H, d), 7.48 (1H, d), 7.88
(1H, d), 12.18 (1H,bs)

Intermediate 57

N-adamantan-2-yl-6-chloro-2-methylnicotinamide

L
X NH

cl | N7 CH,
Intermediate 57 was prepared using an analogous method to that used to prepare intermediate 55
'H NMR (400.13 MHz, DMSO-ds) 81.52 (2H, d), 1.71 (2H, s), 1.78 - 1.82 (5H, m), 1.85 (1H, s),
1.94 (2H, s), 2.03 (2H, d), 2.47 (3H, s), 4.04 (1H, d), 7.38 - 7.40 (1H, m), 7.73 (1H, d), 8.39 (1H,
d)
MS m/e (M+H)+305

The following Examples were prepared in a similar manner to Example 1, using

Intermediate 63 and an appropriate aminoester starting material:




15

me Mk o '0 15 2-[(3S)-1-[5- 1H NWR (400.13 Mz,

DVBO-d6) 360; ~ " " 9 (cycl ohexylcarba 1.20 (7H, d),
wa2008088% 1, d), 2.10 - 2.16 HPLC " noyl) - 6- me¢Ti¢B2007/004131

(11-1, n) 2.22 - 2.27 (1H27m, 2.39 (3H, tR

pyrldln -yl']-3- s) 2.65 - 271(1H n) 287(11-1,

dyti—acetTe 369 (1tH—m, 418
C"mbﬂ'k% ol ﬂﬁ",‘é’ acild HEN%R(SlH d). 747 (111,  |MS
d, 7. 87 (1H| s), 12. 16 1H, s) 10 Internedi ate 55 m/e

6- chl or o|N- cycl ohexyl - 2- net hyl ni coti nam de WO +
2008/ 053194 PCT/ GB2007/ 004131 125 O J3 NH C N CH3 MH

/-\ bU [160 ng@t 5 ?-Tﬂiﬁ) S? ) 454’
i@ ol g 13 st i 9?’%{8‘%?’ ar%‘chl p ’h Udé%7 HIEII{C
t“l;hyl am ne;&?}’% vt 02 Hg%“%g %3 508
mol!) werle ac rridd :
cycl ohexyl ani| méperiighlagatics . 73 %@ %7d(ﬁl§3| 3 d-68ne-76 | min
reaction |was |etidrred for a @bkﬁt)e? 94 61 oy .99 41H, Hohr1

tenperature. |The reacti on WR$, d).l6fi8%dHnd),17.44 (1H, d), 7.86
di chl oronmet hane (25 m ), wadhked)vi2td9 (H: bs) NaHCO3, 1M

HC , wat dri6 Qri-peand dri eld1 1@ WeviR V5643 M2, Dvisd-@8)d 438;
the sohvend evapebalRdida0 | @DV EH, 1), 1.35 (21—1 q),140 (IH t), | HPLC

XS éz%gtnl? 13-B¢ '02%36(‘2}?‘1{'11 {R
w%; VEQ- d6) |51. qvg’yig - f'apj.s =1'.f14
T M, 1.82-1.2{%1%? H %y - 50 : mi
t). 7.39 |(1H/|EFrane073 ng") -
(M+H) +253 The QXMWF\%} a-“"r)p go 7.
simlar manner to Exanple 0% using Intprmadu atp 56
and an appropri ate am noester starti ng material:
Int ego% Nane 1H NMR 5 M5 We M+ 16
nterm *F’F 1[5(1 1H NMR (400.13 MHz, DVBO d6) 412; O

Ethyl)- 3aggﬁlq§gmpyjzc@lrog@ 1.18 1.28 (1H, in), 1.35 - 1.45 (1H,
m, HPLC noyl)-6-nmethyl- 1.64 (7H, s), 1.80 - 1.86

(2H m), 2.02 tR =
= o0

N O
Ethyl 3-oxoheptanoate (8.28 g, 48.13 mmol) and ammonium acetate (18.55 g, 240mmol) were
stirred in ethanol (80 ml) at room temperature for 96 hours. The solvent was evaporated and the
residue stirred in dichloromethane (100 ml) for 30 minutes. The solid formed was filtered and the
filtrate was washed with water (50 ml), saturated brine (50 ml) and dried over MgSO; filtered and
evaporated to give ethyl 3-aminohept-2-enoate (7.8 g, 94%) as a pale yellow oil.
IHNMR (300.072 MHz, CDCl3) § 0.90 (3H, t), 1.19 - 1.29 (3H, m), 1.31 - 1.38 (2H, m), 1.47 -
1.57 (2H, m), 2.06 - 2.13 (2H, m), 4.09 (2H, q), 4.52 (1H, s)
MS m/e M+H) +172.

. Intermediate 59

5-ethyl 1-methyl-4-(1-aminopentylidene)pent-2-enedioate
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pyridin-2-yl]-3- (9H, s), 2.10 - 2.16 (1H m, 2.21 -
2.27 1.50 piperidyl]acetic (IH m, 2.37 (3H, s),
WQ2®4/053124 69 (1H, mn acid m, 2.83 - 2.89 (1rCT/GP2007/004131
4.16 - 4.22 (2H, m, 6.57 (BH, d), 7.41 (1H d), 7.45
(1H, s), 12.16 1H,s 15 Internedi ate 56
adamant an- 1-yl - 6-chl oro-2-net hyl ni cotinamide o \ NH
CH3 Internedi ate 56 was prepared using an

20 WD 2008/ 053194 PCT/ GB2007/004131 126 1H NWMR
ol3 Mz, DMVSO-d6) 61.65 (6H, s), 2.04 (9H, s),

, d), 7.36 (1H, d), 7.37 - 7.40(1H, m,
(1H,d),7.96(1H,s) M5 me (MH) + 305 The foll ow ng

IR SR e P LTI e PR R il R
plropiolfi&tMﬁ.r 8%8 Rel, SRY S hirRd]) wePaRRUNEd e MadionvhsNNReS uller N £ 100 °C for

Nd 16 2-[(35)-1-[5-(2- 1H NWVR (400.13 Mz, ) )
96 hoursplUscsalgynt 4@ evaporaigd ragivy b ozanige oil. Ql:grogr@tqgrap}y, (8102 glu@mg with

ethyl ace?itﬁﬁgoﬁf)}an%%%&)'(%'gg & -gﬁlg%—?{%ﬂ&l)ﬁ—?%gﬁ@b%ngﬁgﬁ) '891‘]’['-£Znedioate

9.5 g, 8(Bhlas Qzellldwﬁﬁ. t(2H 8?2, 25- OSH( 2H, d)2, 45. 1éHl. 52 ) 66

i peri acetic - 2, , . , C 2, -
1 NMIB D G MHEaCBC50.9 (Th i 1 S5 abbd GO 6§ 2t m), 2.05
(1H, 5), %‘f& %%Ig,?q!éz.gﬂ%}gjsi?t.1(31¢ﬂ#ég§,'4.276 @gx (1219011, 8,884 19470 (1H, m)

nte ate
MS m/e (Ma@iB#R5E. an- 2- yl - 6- chl or o- 2- net hyl ni coti nam de 0 /
/ C~ NH

00

Intermediate 60

ethyl 2-butyl-6-ox0-1,6-dihydropyridine-3-carboxylate

CHg

5-ethyl 1-methyl-4-(1-aminopentylidene) pent-2-enedioate (2 g, 7.8 mmol) and sodium
tertButoxide (100 mg,1 mmol) were stirred in NMP (20 ml). The solution was heated at 180 °C
for 4 hours giving a very dark solution. On cooling the reaction was diluted with ice/water (50
ml) and the resulting precipitate was filtered and washed with water (10 ml) and dried to give
ethyl 2-butyl-6-0x0-1,6-dihydropyridine-3-carboxylate (1.35 g, 78%) as a grey powder.

'H NMR (400.13 MHz, DMSO-d¢) 50.90 (3H, t), 1.28 (3H, t), 1.31 - 1.38 (2H, m), 1.50 - 1.58
(2H, m), 2.90 (2H, m), 4.22 (2H, q), 6.21 (1H, d), 7.82 (1H, d), 11.97 (1H, s)

MS m/e (M+H)+224.

Intermediate 61

ethyl 2-butyl-6-chloronicotinate
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41, 10 CI N CH3 Internedi ate 57 was prepared using an
anal ogous nethod to that used to prepare internediate
WG 2008/0531VR (400. 13 MHz, DWVSO d6) 61.52 (2H, dpCT/GBZWM7/004131
(2H, s), 1.78 - 1.82 (5H, mp, 1.85 (1H, s), 1.94 (2H,
s), 2.03 (2H, d), 2.47 (3H, s), 4.04 (114, d), 7.38 -
7040 (1112, m, 7.73 (1H, d), 8.39 (1H,- d) 15 MBS nme
H) +305 The fol |l owi ng Exanpl es were prepared in a
| i mPlar manner to Exanple 1, using Internediate 63
nd Lan appropriate am noester starting material: 20 WO
2008/ 653194 PCT/ GB2007/ 004131 127 Conpound Ex Name |H
SMS me MK 16 2-[(3S)-1-[5-(2- 1H NWR (400. 13
MHz L DMSO- d6) 454; 0 "~ 2 adanmantyl car ba 0.87 (3H,
t), °24 - 1.33 (3H, m, 1.37 - HPLC " noyl)-6-butyl -
Ethyl 2- Butﬁﬂ%(oﬁb‘kzl ,60lihydropyriding- 36@r16(3dy|1atm4501n§ 2.02 fhmol) was st1rred in
py in
phosphofdusschilonde pioa SaTpah and begstio 1%0? sy hos ok’ clear

brown sélﬂg%n %@I’rga&@i’gn Xvag fz%@tg% Sn?cﬂgg éés%#l ls ta%’ 91%) 1%13{3’%)%%)’(25 ml),

washed df)th waté 6(25 iﬂ-h) daﬁn?atélﬂbrmd, @s nilﬁthfén [dbied 2verTMig BIDR{i[t&560 ad®

evaporatfdgghr@mqto }zhyi) 1]@)3 r(eﬂd'ue f%ai téfga&ggﬁrglyfgcega%gwb xane 10-30%
glgave eth%%/ > @gfyﬁ '_dhcz]@c?r]om%o%te (3]95?1Qg,(83%£ ah, cle;ag EQGT—IR r%
H NMR 2440. 131vIBi, D¥E3(hide)if). o GH1 H01.38)- 1.39) ((551, (H 58y 1.63, (25 m), 3.02

2 e-6- t 3.50 (2H, d
(2H, 1), égééﬁﬁfzﬁ 36’1?](”% @38?}?&8'&@% lic aci)d s), 6.(30 (1)H,
MsmegMHi)@th(lH d, 7.49 (1H, d) Internedi ate 58
t hyl’) -3 -am nohept-2-enoate N O 5 Ethyl
3- oxoheptanoate (8.28 g, 48.13 mmol) and anmoni um
tate (18.55 g, 240mmol) were stirred in ethanol
Interm%e%&) g\t roomgterrperat u?re for 96 hours. The sol vent
2-butyl-dablevdpstimé agddand t he

o]

= | OH

o N
CHy

Ethyl 2-butyl-6-chloronicotinate (395 mg, 1.63 mmol) was stirred in methanol (10 ml) and 2M
sodium hydroxide (2 ml, 4 mmol) was added. The solution was stirred at room temperature for 16
hours. The solvent was evaporated and the residue taken up in ice/water (10 ml) and acidified
with 2M HCL. The milky solution was extracted with dichloromethane (2x15 ml) and the
combined extracts were dried over MgSOs,, filtered and evaporated, trituration with isohexane
gave 2-butyl-6-chloronicotinic acid (300 mg, 86%) as a white solid.
'H NMR (400.13 MHz, DMSO-d) §0.90 (3H, t), 1.29 - 1.38 (2H, m), 1.58 - 1.66 (2H, m), 3.06
(2H, 1), 7.45 (1H, d), 8.17 (1H, d), 13.41 (1H, 5)
MS m/e M+H)+ 214,
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residue stirred in dichloroinethane (100 m) for 30
m nutes. The solid forned was filtered and the

wo pdosrostied was washed with water (50 ml), sat urBCBEGEB2007/004131
brine (50 mM) and dried oveao MgSOH4 filtered and
evaporated to give ethyl 3-am nohept-2-enocate (7.8 g,

0 s a pale yellowoil. 10 1H NMR (300. 072 Mz,
Inferme@“b‘é%? 50.90 (3H, t), 1.19 - 1.29 (3H, m, 1.31 -
N-adamahtad82-fRPEbutl-6-dhldronicofindnfide2H, m, 2.06 - 2.13 (2H,

m, 4,09 (2H, q), 4.52 (1H, s) MS me (MH) +172.

- bnter iate 59 15 5-ethyl

-4-(1-am nopentyl i dene) pent - 2- enedi oate WO
20 8/ 053194 PCT/ GB2007/004131 128 H3C-0 o N O Ethyl
o” "W 3 3- am nohept-2-enoate (7.8 g, 45.16 mnol) was stirred
toluene (80 m ), nethyl propiolate (4.865 nl,

544,73 mmol ) was added and the reaction was sti Fred

under N2 at 100 C for 96 hours. The sol vent was
A solutnavabmahtl elilotide (0.V@5 mlod 2Agemol) [in dichlosemetbanreBtiyl) spoadded

dropwisge) g% ﬁy?edvl\sﬁ %@@%vfelto?g tzu%ﬁeén%ai},%g%%?ct% ylfeﬁ?é??ge (%94 Lrlr%o,/ol% ISmol) in
dlchloroﬁﬁﬂianggo 0171492 & pelidd of . miBhtedAindd ndtrop2hl DM @idltind kblution was

CDC13) 6 0.96 (3H, q), 1.35 - 1.50
stirred af Bygm ﬁq;npe@ttgg for 41h(51gs (L reggjion mixgtyre qu_pvagyrategi tg errgsfs and

dlssolveé'?in %%I\Z?S é‘li) T@g %lﬁt(\c]}?’ﬁ&}%deg?s%opﬁy%@ giﬁ tklr.fg%%(ﬂ@[i%‘]“f(zl
adamantanirgingbgldcilofide €188ythg, 1.00 mmol) and N-ethyldiisopropylamine (0.693 mL,
4.01 nuélﬁ%twro%ég}qg 22 o dvre(r) g%&rlloci nfe 2 rs;m(x:uatésbl?n elr talittr%gen "I%e resulting
solutlonjwe@%hp%{i aﬁro(nél @fﬁg&%ﬁﬁ@ Far! i6dRAR) TRE %ac@o@ﬂﬁﬁhﬁi\k@s iRl with

rumis tertButoxide (100 ng, %
DCM (2\ﬁemb) shd Wﬂdt}bdmnmu@li’s@wnh)o IMAECIS@0 otliosntwatsdANHEQS §20 mL),

o s B35 i ot L8 et e MBS b0 Bpraporme o

afford M&&anﬁtﬁ&n@ﬁl matyllistdmoreﬁi@smmlaé @29®Qﬁg fssl%)er ed and
washed wat er (10 m()é and

T NMBBIL 48 ML PATSOBes R GBL DL bithe ) S46aHomIL1 5 GH.1a557 - 1.64

ity 55 BE QRS o B B 92, SRS o

d), 7.70(1H, @8842@}([,2&) m, 2.90 (2H m, 4.22 (2H q), 6.21

MS m/e (M+H)J9) sah 82 (1R ), 11.97 (1 H s)

The following Example was prepared in a similar manner to Example 1, using

Intermediate 64 and an appropriate aminoester starting material:

Compound Ex | Name '"H NMR § MS
m/e
MH'
9 /O 16 | 2-[(3S)-1-[6- 1H NMR (400.13 MHz, DMSO-d6) 402,
. O 4 | butyl-5- 0.87 (3H, 1), 1.02-1.48 (10H, m), 1.55 - | HPLC
o (cyclohexylcarba | 1.88 (9H, m), 2.11 -2.27 2H, m), , 2.75 | tR=
moyDpyridin-2- | (3H, t), 2.88 (1H, d), 3.67 (1H, s), 4.20 1.65
yl1]-3- (2H, 1), 6.57 (1H, d), 7.42 (1H, d), 7.84 | min
piperidyl]acetic | (1H, d), 12.07 (1H, s)
acid
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M5 me (MH) +224. Internedi ate 61 et hyl
2-butyl -6-chl oroni coti nate WO 2008/ 053194
weEOBLAEA007/ 004131 129 O o Cli1--'N CH3 CH3PCT/GB2007/004131

Et hyl 2- but yl - 6- oxo- 1, 6- di hyadr opyri di ne- 3- car boxyl at e

(450 ng, 2.02 mmol ) was stirred in phosphorous

oxychloride (10 m, 30.5 mmol) and heated to 120 C for

2 hours giving a clear brown solution. The reaction
Intermemseezyaporat ed and the residue was taken up in Et QAc

, 5 washed with water (25 m ), saturated brine

2-butyl- 'QIQOWI‘ -oyplohealnigefinppee MySO4 filtered and evaporat ed.

ghrj@ography of the residue (Si02) eluting with

th cet at e/ i sohexane 10-30% gave et hyl

| 2-Mutyl - 6-chl oronicotinate (395 ng, 81 %9 as a clear
il. "HNW (400.13 Mz, DMBO d6) 60.91 (3H, t), 1.30

1.39 (5H, n), 1.58 - 1.65 (2H, m, 3.02 (2H, t),

AB4 (2H, q), 7.48 (1H, d), 8.16 - 8.19 (1 H m 10 M

m @ (M-H) + 242 Internediate 62

Intermedétg Bm@fsg %a*e(abugﬂﬁ gltrdgﬁ% 8?S|‘:Ilrl1lgtthg&) nggt_‘.\seﬁ]tcib%ggﬁ i'lfé§medlate 63

1H NMRWE0SIGi MH&dDMSOng)I‘ﬁa@l@V (FEL00),r.09 ah66 21\141 mpdiiem 1.63 3H, m), 1.70

-1.74 R iy LS Gt pons GRar atcsr o1t o oLl dha Bglfiom 839

(1H, d) Was evaporated and the residue taken up in ice/water
(10 n1) and acidified with 2MHCI. The m |l Kky solution
MS m/e QdsHBX29%act ed with di chI ororret hane (2x15 m) and the

Tg\?gb%ned tra ts were ied. 1e NﬂﬁOﬁ% f||t ed and

ing e S G o U s S Exmbls 1

Intermecﬁat@%)éhd ﬁn bﬂ)@‘ﬁ_'ﬁﬁtb aRfihdtster feitthg(3A&idly, 86% as a
white solid NMR (400. 13 I\/Hz, DMSO- d6) 60. 90 (3H,
t), 1.29 - 1.38 (2H, m, 158-166(2Hrr)306

+.

LH T A i) 847t I3 4r—(iH——s) B
jr‘hpg ’C‘MH) T3] Names 5008/ 053 EW GB2007/ 004131 130 | W5

m/e
MH"
9 /O 16 | 2-[(3S)-1-[5- 1H NMR (400.13 MHz, DMSO-d6) 386
° o6 5 (cyclohexylcarba | 0.78 - 0.97 (6H, m), 1.07-1.45 (7H,d), | HPLC
YN moyl)-6- 1.55-1.90 (7H, d), 2.10 - 2.23 (2H, m), tR
cyclopropyl- 2.65-2.70 (1H, m), 2.84 - 2.91 (1H, m), | =2.2m

pyridin-2-y1]-3- | 3.68 - 3.71 (1H, m), 4.09 (1H, d), 4.17 in
piperidyllacetic | (1H, d), 6.50 (1H, d), 7.41 (1H, d), 7.88
acid (1H, d), 12.09 (1H, s)

Intermediate 65
6-chloro-N-cyclohexylnicotinamide
LA
T

=
Cl N

A solution of 6-chloro-2-cyclopropylnicotinoyl chloride (PATENT W02005/080342) (0.216 g, 1
mmol) in DCM (2.5 mL) was added drop wise to a stirred solution of cyclohexylamine (0.171
mL, 1.50 mmol) and N-ethyldiisopropylamine (0.606 mL, 3.50 mmol) in THF (5 mL) at 20 °C,
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I ntermedi ate 63

N- adamant an- 2- yl
W@LoosMsHYM A sol uti on of oxal yl

nmol )

over a peﬁ%ﬂ %f é%;{lﬁut%g

a perio

over

-2- butyl

es un

-6-chl oroni coti nam de

o NH

6-chl oroni coti ni c

chl ori de (0. 105Pei/GB1002004131
i n dichl oronet hane (B2nlL) was added 5 dropw se
to a stirred suspension of 2-butyl-

yodsr AR e

llegulggé g&h?&?&?{g ﬁﬁ'@ dt géorﬁ”tt)mperature

rogen

for2 houtﬁ ik réaegos alixtivrowasdifitedstvith DEEMAT 0 pd9 mnﬂ maphaﬁdadequmtlally with

%#@SW@T m?\éf(gmiugtﬁ}q qyganic layer

for 4 hours.

MHCI by gairaied Ha%gaea“e'rq?lﬁ

e ol 855 S5O Bt

[ ori

é[f I?'@) S é‘zﬁb&ﬁteﬁf‘to &fford crude product.

O mmol ) and

This wasNkietrhtpd siithstipOap )gi\am soid tint 6813 cnilectqct)bsdﬁmumm diied under

vacuum ek AR BRIV
m/z (EIH) mﬁfﬁl f%ﬁ%ﬁj f.012 46 nheur s.

Intermeds %% gg

DCM (20

2-butyl -

ver a

SRy RERlRREl ol b Shite sglic

The reaction m xture
m),
)L, usigd

2 e S oy 2Ver v dried

6- chI oroni coti nam de (290 ng,

and washed sequentially
The tfcbilcommg/EH@nptezs@amypar@hm simélar WarEDem Ezmgdﬁ

d brine.
E’Bhapl?“’P’il

N-adarrant an-2-yl -

?O/A 15 1H NMR [AOO_’IQ MHz hl\/Rﬂ.dR\ 8 087 (‘21_4 t),
Compound 1 |¥x ;Nam(m) 1.50 ZLNNEBS 1.57 - 1.64 (21-1, |MS
nm, 1.71|(2H] s), 1.82 (6I-I, d), 1.92 (2H s), 2.03 m/e
(2H, d), |2. (211, t), 4./05 (1H, t), 7.38 (1H d),
7.70 (111, 8.43 (1 H, |d) MBS me (MH)+ = 347 The |MH'
foll owi nd rml e Was prepar ed i n a simlarmanpprer—to
Exan‘pl e 1,16udinl3S)bTT-f-er|nHENAR (600- L Hz, DMSO-do) 438
atte amdpweriyleerbst ard.7hgO k(i m).:0. ¥ohd8 (#d, 1), | HPLC
%@% NVR $aMD)-61 e M LB0-24%( @8], m), (61 (3K dbR61 - tR
(400. 13 NHz, |DyEOpctpyl-402;| 1.64-(MH,bui), ¥I7152H0s)8 7.8 38H, d), | =2.74
t), 1.02-1.4 p@/ihﬁhl,—.?-ly]]3 1. 5694 (HPLsE; 2.05 - 2.22 (4H, m), 2.42 - | min
(cycl ohexyl c yB8ccidH, | M6 (B, 1d), 2.68.-2071 A, nm)i :
2.75 tR 3 'a)aﬁlyrl i n-2- (§§8(1Ht)402(ﬁ$ #4340 AH, d),
3.67 (1H, 4.20 1.65 Y] 1@t 52 M, &; D43 (ﬁ;,]d)’
d), 7.?2(1H, d), 7.84 mn76, ,'d O iﬁ“& )( H d),
TZ o7 (1T] acT U vV O 2000/ UJ0O01J \zll OOZLZUUTT UU'—I-
131

Intermediate 66
N-adamantan-2-yl-6-chloro-2-cyclopropylnicotinamide

PO

N

| A
Cl N/
Intermediate 66 was prepared using an analogous method to that used to prepare intermediate 65
m/z (EI+) (M+H)+ = 331; HPLC tg = 2.92 min.

The following Example was prepared in a similar manner to Example 1, using

Intermediate 67 and an appropriate aminoester starting material:
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I nternedi ate 64

2-butyl - 6-chl oro-N-cycl ohexyl nicotinamide O/ NH -0
W@RooBIOSH3 5 | ntermedi ate 64 was prepared usi ngPERGB2007/004131

anal ogous nethod to that usBd to prepare internedi ate

63 1H NWR (400 13 MHz, DI\/SOdG) 8 0.87 (3H, t), 1.09

Comprint” 3 ?Z‘HWE%““" 278 (2, HOMBSLG 2776 (T |V

7.38 (1 H, , 7.70 (1H, d), 8.39 (1H, d) Ms me m/e
(MeH) + 2<)5to Thefollovvlng Exanpl e was prepared in a N
simlar ranner to Exanpl e |1, using Intermediate 65 MH

OM50-d6) 454

%H q),0.97 | HPLC
,7}441 R

anmd—an *ap O @k noes T
%Q s 3%_}3 ﬁ(&

Ji%(: ohey yI[ gqu{% Rga‘ﬁg 9('} - H1 I’?SOl?

HPLC moy Y dexy£-55. 1 [ He 91 %z_((“H od) g =1.75
, dycl osdepyptylcarbs (21219 dp 1 Haz), 12)852& dp2dp | min
(1 H m, =2.| 200yl lpyridin-2r- 2} @H} sB2. 11@-6?8 (13L ), 24/~ 22
4.09 (1H| d),| ¥¥-37 in pi pe(rlH;I;ﬂ)péi:etZl% ((HHm)D.68 6.0
(1H, d), |7. 41 piddridyiihcetié. 88d)ae.i38 ((HHY), 8)p2 (1K, 09401 8H,
s) InternedilatRl 65 15 d), 4.18 (1H, d), 4.37 (1H, s), 6.51 (1H,
6- chl or o-|N- cycl ohexyl ni cot |([9a17n49@1H0d)~7 8Bl (116! N1 A99

sol ution |of §-chl oro-2-cyc|qpy gpy! ni coti noyl chl ori de
—(PATENT W2005/080342) (0 Hﬁggii—mm—)—rn—DCMTZ—S"
m.) was added drop wise to a stirred solution of
Interme@i’:ﬁbehexyl anm ne (O 171 nL, 1.50 nmmol) and
N- et Id||sopro amne (0.606 n, 3.50 mol) in, THE
Trans-4weblorﬁt¥-caﬁlop@p@1 BB OsEPyadpesyas wéwm&mde 132
over a period of 2 mnutes under nitrogen. The
resulting solution was stirred at room tenperature
for® 2 hosrs, The reaction nmixture was diluted with DCM
0 I.WQ)Shed sequentially with

Intermediate 67 was prepared using an analogous method to that used to prepare intermediate 65
m/z (EI+) (M+H)+ = 347; HPLC tg = 1.86 min.

Example 168
2-[(3R)-1-[5-(Cyclohexyl-methyl-carbamoyl)-6-propylsulfanvl-pyridin-2-yl]-3-

piperidvl]acetic acid

L
,,,,,,, Q 1&

6-Chloro-N-cyclohexyl-2-propylsulfanyl-pyridine-3-carboxamide (Intermediate 2, 1.46 g, 4.66
mmol ), methyl-(R)-3-piperidine acetate hydrochloride (0.90 g, 4.66 mmol), KoCO; (1.93 g,

13.98 mmol) and butyronitrile were mixed in a microwave tube and stirred at 170 °C for 2 hours.
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2M HO (10 nL), saturated NaHCO3 (10 ni), and
saturated brine (10 nL). The organic |ayer was
w@oeioBestied from a phase separation cartridge (BEI/GB007/004131
and evaporated to afford ctudde product. 5 This was
triturated with Et20to give a solid that was
. I [ e
The mix§le SHEAGR, Sdim d pOGR) SR, LEUNTEEN SIEREY STlifhy Most of the
butyrom(rﬂ@ \A%)s eaSpcﬁatwﬂl uh@ersediatd pressare( Blatgr (Q0AnH)ywas &168d akiPltl@ product

was extragigd rraEt%qTQ& 9 g%éigv:%lﬂf with Eé‘l?%@o Tt FRE AV Mcé%@ fitered and

evaporat%o %}r)lg%fnr@@&reg %aésgﬁr@ t& %ivré%sdrﬁ{ge%tﬂa T W28 pf@éa‘%l"eﬂ dh:Celige and purified

by flashZohBShbnjegrashyl ($iR/Rlterd @raten9% w\[smdbe;xanegtosc) to afford

methyl 2;& ‘H\Egkcf‘f[&}%‘y c)aﬁ)gmoifl)z%pr%)pg}iu@ml pﬁf;lémi? Oﬁ é@ﬂ?r@gllacetate as

a shghtlylygli'ow oﬂ R«tﬁ&péryﬁmql@éd to glvééwhﬁélsolm% 15.of 37@H s),
d), 74 ridin ; 1.94 (2H, s),
Eheogu e mlleze(waa th¢m 1sso,1veﬂ2m-T i (25 wipearidgy NRawedry glassware and a

IN solutzlorbﬁf ]% 1—&/1'1)@;& ’9% %&1352( ?l%—%ma%b &%ﬁ%@(am%?ﬁ %nﬁ%?%élje( zlxﬂfe) stirring for

2 hours &) soorn tdadeldtire el (19986, L4 ndhol) 2a hdddd antbthp resulting clear yellow
Internmedi ate 66

solution \wagdgtiTFghetaieom. (FansTaimec?sraiehly dihe srastipn nieottrpredh e partitioned
between%tHAc (# m]f?l and ¥a uilagecl REQCTRY 36 §1L§6TH€§ &BE@E&%&@X@%&ed with

an ana od to that use
EtOAc (2r2@ mt@darﬂtthe G&nbmkd of ganics vidvls idyied DV&SNaZSQM,CﬁlteRd:and evaporated

. 2.92 m Th
o v £ e PO SEATBYS o R SBAL R LOCR e g
n rigade e t L@Lic - -
s S0, 001 O A FADIEA SR LAE0 1 (oRgAL A et
carbamdyilFe-prdy$lsulfpayl-pyiidin-2-y1]-3-piperidyljacetate as a colourless gum (400 mg,

34%).

The gum was dissolved in methanol and a 2N aqueous solution of NaOH (2.6 mL, 5.22
mmol) was added. The reaction was stirred at room temperature for 4 hours. TLC showed no
more starting material. The MeOH was evaporated under reduced pressure and the remaining
solution was acidified to pH 4.6. The product was extracted in DCM (2x25 mL), washed with
brine (10 mL), dried over MgSO4 and the solvent evaporated under reduced pressure to give 2-
[(3R)-1-[5-(cyclohexyl-methyl-carbamoy!)-6-propylsulfanyl-pyridin-2-yl]-3-piperidyl]acetic acid
as a colourless gum. It was triturated in ether and to give a white solid (352 mg, 93%).
"H NMR (400.13 MHz, DMSO-dg) §0.94 (3H, t), 1.00 - 1.09 (2H, m), 1.25 - 1.40 (2H, m), 1.47 -
1.55 (4H, m), 1.56 - 1.81 (8H, m), 1.84 - 1.91 (2H, m), 2.20 - 2.26 (2H, m), 2.70 - 2.90 (4H, m),
2.95 (1H, m), 2.97 - 3.11 (2H, m), 4.15 (1H, d), 4.27 (1H, d), 6.50 (1H, d), 7.23 (1H, d), 12.22
(1H, brs)
MS m/e MH 434

The following Example was prepared in a similar manner to Example 168, using

Intermediate 2 and an appropriate aminoester starting material:



20

16 2-[(3S)-1-[6- 1H NWR (400.13 MHz, DVMSO-d6) 454 7

cycl opropyl-5- 0.78 - 0.81 (2H, m, 0.91 (1H, q), 0.97
wWOoR0g05310 N [ [ (2r,5s8)-5- (1H, t), 1.25 (21-1, BOT/GB2®3/004131

(2H, d), 1.41 tR h drox -2#351H, s), 1.63 (4H, d), 1.73

(2H d) 1.79 1 75 adanantyl]carba (2H d) 1.94

1 s) Ta oyl rdin-2- Z2H,
C"“‘%‘}“,“"z. 1’8" Nl T (H S SMR 507 W]y 3 (1 . | MS
2.41 - 46 (1H, m, 2 68 (1H, piperidyl] acetic d), |mle
2.88 (1H, d), 3.92 (1H, t), 4.09 (1H, acid d), 4.18 .
(LH [, [437 (1 H s), .51 (1 H d), 7.42 (1 H d), MH
7. 83 ww, GOETH RITE, DAMSO-d6) 434 .-
RO i MRl RS TS ﬂg 3&05515 2H, m), 1.2
I : rpxya T o4 I)i
t@« ter nedi g é @Sg n’% od
tolthatl us :
(MrH) +| = 3 386 Hh MLy ?e851 tné) 85 -
2-f(3R) - 1- [mpe(rdy&]a@ﬁﬁmwd mdh(iHLqn) B 41§u|
fanyl - pyrildi n-2-yl | -3- pi p@H, d)gl4128a(déi,db (dH)
I, I ~1 § 15 (1H, d), 12.15 (1H, br s)

6- Chl or o- N- cycl ohexyl - 2- propyl sul fanyl - pyri di ne-3-carb
oxanmi de (Internediate 2, 1.46 g, 4.66 mol ),
Exampled?8y| - (R) - 3- pi peri di ne acetate hydrochl oride (0.90 g,

35)-1-f5_ AP B s vtV 2 admad@n D -y ditethSD Bl o

iperddint3-eaadtickat®d C for 2 hours. WO 2008/ 053194
o PCT/ GB2007/ 004131 134 The m xture changed from a
og poorly sol uble white m xture to an orange sol ution.

Most jof the butyronitrile was evaporated under
redpyted pressure. Water (20 nL) was added and the

PCt was extracted in EtQAc (2 x 40 nL), washed
ne (10 nmL), dried over MgS&™, filtered and

evapoy ed under reduced pressure to give an orange
0|I 1 Vs prel oaded on Celite and purified 5 by

%10/1;} ﬁééﬂg%rg'ﬁ t@%%}g@g:? @B@g 0(93111%1) &l Wast (09rsadi PRhs a8
dropw1se to a stirred solution of methyl [(35)-1- {5 [((2r 5s)-5-methoxyadamantan-2-
yl)(methyl)carbamoyl]-6-(propylthio)pyridin-2-yl} piperidin-3-yl]acetate (Intermediate 69, 96
mg, 0.18 mmol) in MeOH (5 mL) at 18 °C, over a period of 1 minute. The resulting solution was
stirred at 18 °C for 45 hours. The reaction mixture was adjusted to pH 4.5 with 2M HCl and the
reaction mixture was diluted with EtOAc (50 mL), and washed sequentially with water (20 mL)
and saturated brine (20 mL). The organic layer was dried over MgSO4, filtered and evaporated to
afford crude product. The crude product was purified by preparative HPL.C (Phenomenex
Gemini C18 110A (axia) column, 5y silica, 21 mm diameter, 100 mm length), using decreasingly
polar mixtures of water (containing 0.5% NH3) and MeCN as eluents. Fractions containing the
desired compound were concentrated under reduced pressure to remove the bulk of the CH3CN.
The colourless solution was adjusted to pH 4.5 with 2M HCI and the white solid filtered off and
washed with water (2 x 5 ml), dried under vacuum to afford [(3S)-1-{5-[((2r,5s)-5-
methoxyadamantan-2-yl)(methyl)carbamoyl]-6-(propylthio)pyridin-2-yl} piperidin-3-yl]acetic
acid (54 mg, 58%) as a white solid.
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met hyl
2-[ (3R)-1-[ 5-(cycl ohexyl car banoyl ) - 6- propyl sul f anyl - py
WO p@Bn0s3A94/1 ] - 3- pi peridyl]acetate as a slight|RCHEeBR@®H004131
oil which crystallised to gieve a white solid (1.15 g,
57% . The crude m xture was then dissolved in THE (25
m.), under N2, in dry glassware and a |IN solution of
Li HMDS (2.92 ni, 2.92 mmol) was added at room
1H NMR eopenavHzeDMS0-dr) $0.06 (31g),f1021 - 1.83 21 Hauy, 4.4 - 1.80(BH, m), 1.58

- 1.77 OHomt 192 O0GH. 11 b 38 GRS S5 140 k3175 (1HL, )

raf yr V, [ . eqr ' _gt d
2915 LETREIRL MR B (B JR2 9904 00,485 Sommecni . o
7.27 (1Had), 1220 (1HL3). The aqueous | ayer was extracted wth

G {2x20 1 d t caombi ned organics were dried
WZ(ES](%&J’P@? %éjﬁﬂlt%gy“eﬂggﬁgmévapor ated to give a clear
yellow gum Purification by flash col umm

chromat ogr aphy (Si 02, eluent gradient: 15 hexane: Et OAc
Intermedia@@68t 0 80% Et QAc) af f orded net hyl

[ (B3R 1-[5- (cyecl ohexyl - net -hyl -
Gchloncg Aoy TG b B P R & T VAR s iciniso g ppd 6
chloro-]\aﬁ(gi,@s_l)iﬁ-Byﬁir@xg%ﬁhﬁuﬁﬂaﬁ&syl?}wﬂm&ﬁS’pZ opy Bi¥nicotihemgdem

was di ssol ved in nethanol and a 2N aqueous sol uti on of

NaOH (2.6 nmL, 5.22 mol) was added. The reaction was

stigred at roomtenperature for 4 hours. TLC showed no
ol 20 re starting material. The MeOH was evapor at ed
- er, reduced pressure and the renai ni ng sol uti on was
_2Gi dified to pH 4.6. The product was extracted in DCM

(2 2 washed with brine (10 nmL), dried over

MySO4 A t he sol vent evaporated under reduced

pr eso'Ogi ve 2-

[(3R)-1-[5- (lcycl ohexyl - net hyl - car banoyl ) - 6- propyl sul fa

| -y din-2-yl1-3-piperi i L. .
e-chloreg ¥ (A g o P ER P o BBl B B8 pemecps 12, 038
g, 1 mmdl)Wista@d&Dpdreofehe tdEhdias W drid(60%4 dibfRr¢ié0th diB 1623 g, 1.07

mmol) ni)l\ﬁ\gF gggqﬁ f():ﬁglid %(? Iéld)C g\)/ef aénsgg@fpf%ﬁ&?lr?utgsz ;'giep n’g{roégr%(s’lg}q resulting

suspensgkg@%'(%né%ﬁnc? g’titlr%:gkt (29_7(3 %{ ?ngﬁrg 3hg @eé'l(i ) tgégwa{se%%jtéeldgo 0°C
and methyllHodidd (0.86@1(11 Hmnl) whs Slled Lidpnetyortion 26d (hlpsEhsion was

12.22 1H br s) M5 me M4 30 The f.oll owi n .
wanned@agﬁwaf fHer) &%Qféﬁhwﬁ&m&mﬁ TRFAR RIS B fpnghed with

saturated B§ueotS hidhontdth @ﬁlﬁﬁgéﬁgii R 3 RAilaRIARR E@A@?@ mL), and washed
am noester starting terial: WO 2008/ 05319

sequentiRT WEB20FY (00413 land a6 Gedrpora(d 0 BXL NI e orgdniiNRy & WS dried over
‘.16 2- S)-A-15- 1H Q0. 1 DVBO- d
MeSO4,ffered gt FRpBTaER oL BT DBl (3R ptoqcs S Dy Rdd by fash
silica chdhtofaphyt -eB@ion %ﬁ’di@ﬁ@ﬁé' 1008 EtO ADin(XEM. Phve ftactibns were
1.51 4E|, nm, 1.56 NN
evaporated to dryness to afford 6-chloro-N-((2r,5s)-5-methoxyadamantan-2-yl)-N-methyl-2-
(propylthio)nicotinamide (0.077g, 19%) as a clear glass and 6-chloro-N-((2r,5s)-5-

hydroxyadamantan-2-yl)-N-methyl-2-(propylthio)nicotinamide (0.303g, 77%) as a white solid.

6-chloro-N-((2r,5s)-5-methoxyadamantan-2-y1)-N-methyl-2-(propylthio)nicotinamide
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propyl sul fanyl- 1.69 (84 n, 1.80 - 1.90 (2H, m,
2.14 - pyridin-2-yl]-3- 2.26 (2H, m, 2.65 - 2.85 (4H,
WOorpQo8As8H - piperidyl] acetic acid 2.95 (1H, nMPCT/&@BAB7/004131
3.09 (2H, m, 4.15 (1H, d)1374.28 (1H, d), 6.50 (1H,
d), 7.23 1H,d, 12.15 1H brs Exanple 170 f
[ Y )41nE

1H NMR gé% 1]3|1§4Eg @propys))z;](?g;)/gy?% 1@9’3‘”?@5%%11)’ DL By (98 an), 1.92
- 1.99 (2H }r[); 2)@5 I-QI2I0 (3Hy ) 2289 + 2.46(2H, 1@), 20N3H; s 3-11s- D1A(SH, m), 3.95 -

ion sodi um hcﬁdr oxi de (0.036g, 0.9 mml) in
415(1%)672?@%51)@?4\%% dded dropwise to a stirred

m/z (ES]F‘?:%&*IP%Q 1({91?@659'})_5 mstﬁoxyadamant an- 2-

6f¢Blém56N*ﬁ§2|r)SS)aﬁhadw‘r/édaﬁwmnebyl)ﬂ%m)wﬂ@wpﬁhid)l}ﬁpbmnide
idin-3-yl]acetate (Internediate 69, 96 ny, 0.18 mmol)
in MOH (5 nL) at 18 C, over a period of 1 mnute. The
1HNMR%@06 13 VOIS PV O Q1Y) 889 7i(PHSH, T4€d13D (18, &2f1059 4577 (8H, m), 1.90
hours. The reaction m xture was adj usted

1,98 (2H 11, 2100 1o AT, 1229 s 2GUIEH. .00 & Hugtds 214 B, 4id6H 4.12

s, mopd P S5 2 OB 300 The or gani ¢ | ayer

m/z(ESIA?S(Nplm Yed= 9953 HAYISEY 24 Intiar ed and evaporated to
ford crude product. The crude product was purified

by preparative HPLC (Phenonenex Gemini C 18 11 QA
colum, 5 silica, 21 mmdianmeter, 100 nm
Interme] engt%%) usi ng decreasingly 15 polar m xtures of
Methyl M&$)er-{ ﬁ{ﬁ@mfm)m-mgthﬁxﬁﬂdafﬂaﬁﬁan@qﬂ)(hmyl}mﬂmkmh]t@-
g ractjons iont aij@?g he desired conpound were
(propylthigpRyaitit-Avadipss NedGEdE pressure to renove the bul k
o of the CH3CN. The col ourl ess solution was adjusted to
(g/l—l 4.5 wth 2M HO and the white solid filtered off
nd shed with water (2 x 5 nl), dried under vacuum
to afford [(3%)-1-{5-[((2r,5s)-5-
N, MRt haxyadamant an- 2-yl ) (et hyl ) car banmoyl ] - 6- (propylthio
|dI|n 2-yl }piperidin-3-yl]acetic 20 acid (54 ng,
white solid. WO 2008/ 053194
PCT/ 004131 136 1H NWVR (400.13 MHz, DMSO d6) 6
0. 95 ( Yo~ 1.21 - 1.33 (1H, m), 1.40 - 1.53 (3H,
m, 1.58 - 1.77(9H m, 1.80 -

6-chlorNAQLrSs)-5)mehdsdradaitaii2ngl)--RSthl- 25propyiinp)ndcotinaRides0.074 g,

0.18 mngpji)l‘g\_las aqgeﬁgo %Sj)ﬂneﬂﬁ’lsz i’,plggu{?l’g é@%%tf{q f‘—gg:;f . éggg, @prmol) and

Potassi %arﬁ?_l%aﬁ%(z)t (‘é&%‘:ﬁ é)dég?mih%i)%?t ﬁu%"r'oni%rlle@ ﬁl[()'ﬂ:v%ri’h)ed ¢MED o°C Gver a

period of 1 hour under nitrogen. The resulting suspension was stirred at 130 °C for 168 hours.

The reaction mixture was diluted with EtOAc (50 mL), and washed sequentially with water (20
mL) and brine (20 mL). The organic layer was dried over MgSO4, filtered and evaporated to
afford crude product, methyl [(3S)-1-{5-[((2r,5s)-5-methoxyadamantan-2-yl)(methyl)carbamoyl]-
6-(propylthio)pyridin-2-y1}piperidin-3-yl]acetate (97 mg, 100%) as a yellow gum.

m/z (ESI+) (M+H)+ = 530; HPLC tg = 3.13 min
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I nternedi ate 68
6-chl oro-N-((2r, 5s) - 5- net hoxyadamant an- 2-yl ) - N- et hyl -
wQ@2qoposgayd t hi o) ni coti nam de and 6- 10 PCT/GB2007/004131
chloro-N-((2r, 5s)-5-hydroxy®sdamant an- 2- yl )- N- et hyl -
(propylthio)nicotinamde C NS i i N O'O
PI oro-N-((2r, 5s) - 5- hydr oxyadanant an- 2-yl ) - 2- (pr opy!|
)nicotinamde (Intermediate 12, 0.38 g, 1 innol)
-1-§8aK (2achdp 8- Hhpd riok gadsinsn tho-2s el imuth Viyerbam o B @4propylthio)pyridin-2-
) dlsper3|on in oil) (0.043 g, 1.07 mmol) in DWF (5 nL)
vlipiperidins3apllacetigacid;er " a period of 2 minutes under
o nitrogen. The resulting 15 suspensi on was war med and
o% stirred at 20 C for 1 hour. The tenperature was
N,

Exampl

decr eased to OC and nethyl iodide (0.069 M, 1.1
) was added in one portion and the suspensi on was
rmed and stirred at 20 C for a further 18 hours. The
Ye m xture was quenched with saturated aqueous
amio woghloride (5 nb) then diluted with Et CAc (50
m.), and washed sequentially with water (10 nL) and
A solutisradfiwodived hipdrorige (LO661E) 1.6 T rendy gamater qmems eddeddiropwise to

T e e s e
(propyltl‘%i%)g&gi@iirﬁﬁg‘gﬁﬁﬁé?ﬁﬁrﬁg Yac&hid i1 PPm@! @93 &thol§ i Me@@p@ﬁ’ mL) at 18 °C,

Pure fractions were evaporated t
over a petiadhefslsmimite fiheresulting solution was stirred at 18 °C for 20 hours The reaction

o S8 S 15554 DR ks B o
(50 mL)%étﬁB@as’h@d s@q&ﬁﬁ&lryowﬁh (N(a%T (ZBhL and saturated brine (20 mL). The organic

dr oxyadamant an- 2- N- net hy I thio)nicotina
layer wa,sﬂd@@d over3gggO4 Mecggndae\(mpxta@dstg |aff§rd gg product The residue was

dlSSOlVGg )119 E?I(fﬂﬁ %L(N‘nﬁ (agﬁd tRe %1%1t iqsy‘elgs_lq\rll_ fr'lr%?rﬁc)l/ hr%u pa} n Jil{rﬁlhgore filter to

aman
remove thieisoAdi BeapdEutRMOHA O B IB4ARET(3SBA0 0] ((4EB 3- hyﬂﬁif(yﬁ&hrﬁdwﬁhna-

: 2
yl)(metl&f)garfa@gy Q@yqpygg]_q%mdm-{, )Qtplpenc&n-égyliagﬁm ?.51& (%_%fggBS%), asa
white so&d20 (1H, m, 2.39 - 2.46 (2H m, 2.99 (3H, s), 3.11

- 3.16 (5H, m), 3.95 - 4.15 (1H, m), 7.29 (1H, d),
7.64 (1H, d) mz (ESI+) (MrH)+ = 409; HPLC tR = 2. 88

151 NP M DPSOste) 3 B3R, L0 31 4 e fRiBRm), 157

- l.toha 4 ,
1.72 (83, (nﬁ(’))r ORY 03(51111 9? m@n?@? (2%"!_11')"\@3@ %Qs{QHMd;, 2. 699 2.75 (1H, m),
2.90 - 3.11 16ty 13 3 99 - 4.03 601, m), ﬁ 198 488 1 Thym), 4.240 4-3 1H4n()111-138(1H s),

3.00 (3H, 3.14 (2H, t
651 (1) g 2"253'}&?% %721%((21% O (1H,( s),s)7. 29 (1H,( d) | ) 64
m/z (ESIIﬂl'dM-EH)Jl@Sm éHRIEStRﬁ) 200ddn+ = 395; HPLC tR = 2.42 nin
nt er nedi at e

Intermediate 70
Methyl [(3S)-1-{5-[((2r,5s)-5-hydroxyadamantan-2-yl)(methyl)carbamoyl]-6-
(propylthio)pyridin-2-yl} piperidin-3-yl]acetate



Met hyl [(3S)-1-{
5-1((2r, 5s) - 5-net hoxyadamant an- 2-yl ) (net hyl ) car banoyl ]
WO g0080prepyl t hi o) pyridi n-2-yl } piperidin-3 -yP§¢T/GB2007/004131
acetate 0 - SN o iNN 15 139
6-chl oro-N-((2r, 5s) - 5- met hoxyadamant an- 2-yl ) - N- net hyl -
o 2-(propylthio)nicotinamde (0.074 g, 0.18 nmmol) was
added to (S)-methyl 2-(piperidin-3-yl)acetate. HC
O 053 g, 0.27 mml) and Potassium carbonate (0.088
mrol ) in Butyronitrile (3 nm.) warnmed to 130 C
q\yer a period of 1 hour under nitrogen. The resulting
I"SI on was stirred at 130 C for 168 hours. 20 The
ction m xture was diluted wwth EtOAc (50 nL), and
washed ‘gequentially with water (20 niL) and brine (20
m.) © The~ot-gani c | ayer was dried over MgSO4, filtered
and evaporat ed to afford crude product, nethyl
6-chlorot/{ 55)' 4{-hydroxyadamantan-2-yl)-N-meth 12 ropylthlo nicotinamide (0.289 g,
5-[((2r, 5s) - 5- et hoxyadanant an- hﬂ gscar banoy| ]
0.73 mmol)gvgspaddpy ot (%) eyl Gpmezldw-wl)p@qtate 11032|1 8¢ bt gprgol) and

potassmr%é:&;l{%a?éegéﬁ g?%S? \,‘);Pf%)l:)] W%&%ﬁ%ﬁfé&)( \l;ﬁ]me)d t() %bb’é over a

s period oPCho6GBR{AGr hid044D The lé’s‘ﬁltl@mmdnﬁoﬂlmas ]s(n?de afl130{%8: for 168 hours.
5s) - 5- Hydr oxyadanmant an- 2-yl ) ( thyl)c

The reacglen w}i‘t@f@w@mi tﬁ@}m iHOAc (9(1) %)p%"rdl ee}, S‘iﬂ“Fmé?ggtW%h water (20
mL) andao‘H d %o 894)('\% %rghm%l l%er web s c@a 3(94:‘ fﬁ{erépéﬂd%;%porated to

I oxi ter
afford cradel pobddetophe sede prochuctsWasrpwd'leddulylﬂash wilich chetiapdgraphy, elution

gradlent%&g?b?%%mq i ]2%518{7 ?p{ﬁ arrg{;qt ?zgqe%é(%p% 1%5 ép%\g%gt? 3%18)}/({ methyl

10 [(3S)-1- {S]F(@r@) S-Q?ra?bx?ﬁ?ierﬁaﬂtéh %%&tﬁyl%a)rbﬁhoﬂﬁ6-@prop?lﬂ@ib)pﬁyrldm—}

. The feéesulting solution was stirred
Yl}PIPethn-iﬂ’llaCﬁ@tG(@@S?igaGﬁ%) aThwhtteaelid.-on i xture was
adjusted to pH 4.5 with 2M HO and the reaction
m xture was diluted with EtOAc io (50 nL), and washed
1H NMB IEMQIZI ]Dl\msd)fdﬁy\at)% (BHOt) ITL27 amGZSEBH,Lhmtledl br. sme3H m), 1.58
The organi c
- 170 GFE P 33 -2 CHapDy o bl N) b For &6 (GG br2othicd- 17 {1 m), 2.90 -
S S (49 e t
15 31006 gﬁ@p‘gﬁg(igﬁ §)i ??grgéﬁe@?bﬁ%ﬂ ny (7)311)1 1?I‘qulpiojse4 kl(%g’rm)’ 438
(1H, s), 662 (1Hmby €.20(eHsd) i d. Evaporation gave the product,
[(3S)-1-{ 5-[((2r,5s)-5-hydroxyadamant an- 2-

m/z (ESI+) (M+H)+ = 516; HPLC tg = 2.68 min

20 Example 172
3.5)-1-[5-(Adamantan-1-ylcarbamovyl)-6-(propylthio)pyridin-2-vl] piperidin-3-v1tacetic acid

e

A solution of lithium hydroxide (0.053 g, 1.26 mmol) in water (1 mL) was added dropwise to a

25 stirred solution of methyl {(35)-1-[5-(adamantan-1-ylcarbamoyl)-6-(propylthio)pyridin-2-
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20

25

30

yl) (et hyl ) car banoyl ] - 6- (propyl t hi o) pyri di n-2-yl } pi per
idin-3-yl]acetic acid (162 ng, 98%, as a is white

w@od0sas3MbE NVR (400. 13 MHz, DWVBSO-d6) 8 0.95 ( 3HPCT/B2007/004131
1.24 - 1.29 (2H, m, 141140152(3H m, 1.57 - 1.72
(8H, m, 1.82 - 2.00 (4H, m, 2.10 - 2.26 (3H, in),

vei§odhs B et 7 o Py TPl g

mL) at 18 °G0dvka pEridd 381 ﬂiﬂu&é Th%&eﬁlltﬁﬂg s(ollkﬁond)/as stir28 af 184°C cﬂc)r 20 hours. -

The reac];lﬁglp] grlglq:té{legy@]sgﬁ]lggél t?@%tS WML 2|_IQ/I HCI and tile relzlc?t?or} r?nx_tur% vgags diluted

with Etdéag(g@o@} aid bdlod SeducnriF AN YA TR0 hAY) ua ¥heh e thHle) 20 L)

The orgajar lapsrl wdsi dojep ypvedMigS 4y filigrieg end evapoBisd foadird{ @SWD-(5-
(adamant%a%q ]%ff a%%%%yfgép%quggc{)ggrﬂig&-yl}p1per1d0 n- -yl}l} atceJ[\I ic ac:ld?lSO mg, 91%),

as a whifé-s6h§.or o- N- (( 2r, 5s) - 5- hydr oxyadamant an- 2-yl ) - N- et hyl -
2-(propylthio)nicotinamde (0.289 g, 0.73 mol) was
added to (S)-methyl 2-(piperidin-3- yI)acetate HC1

e iy R B PR 5 (3Rt 1.75-

1.89 (2H)Yr9f1 99 S2perbadmyf2.11 hgas (:zlﬂdmy zmot IDge 1 H, g 2.87 - 3.03 (3H, m),
S irred at 130 C for 168
419 (1h @7 (1908, D ) T (e Shd 3 Flbd wi h B+ onc

_ﬁ{\%. S ially with water (20 nl)

WZ(ESI&?W)% O%@%Thgqg?}ggm c layer was dried over
MpSH4, filtered and evaporated to afford crude
product. The crude product was purified by flash

I“termeéli'thgé chr omat ogr aphy, elution gradient 0 to 100%

NadunGh06-A.2 SRR ARSI ons wer e evaporated to
ryness to af Por d met hyl 10

[(39-1- ((2r, 5s)-5-hydroxyadamant an- 2-yl ) (nmet hyl ) c
arb nDyI ‘ pr opyl t hi o) pyri di n- 2-
pIpE ANZON -yl Jacet at e(0.282g, 75% as a white

id. 1H NVR (400.13 MHz, DMSO-d6) 8 0.95 (3H, t),

N12¢l- 1.32 (1H, in), 1.41 - 152(3H m, 1.58 -

1.
A solutl%n %g %4 c:gorgmﬁtm%rl 5 123 ide k?’ 2§g%) o mol) e (%8 mL) was added

dropw1s§> tolé)ﬁtﬁl’éd@nl,)s&n%h%@ l?éln%&&ﬁnﬁn%é 1103, 20 Anol) and N-

ethyldns(opmpg anﬁn@@( ]J_Q-m&l,) 24 mgmqli mn%pl\/hﬁ-@ EBpt) °Q, el aperiogli:30 minutes
ander nifagt. 1 EsfighG AounioR oS PR ERO 0Py empemiss Fard S s The
reaction Ghifttude Whé diditBe fiiiti E’tO@tc)(B})@ﬁfH)J andagastied sequentially with water (100
mL) and saturated brine (50 mL). The organic layer was dried over MgSO4, filtered and
evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 0 to 5% Et20 in DCM. Pure fractions were evaporated to
dryness to afford N-adamantan-1-yl-2,6-dichloronicotinamide (5.57g, 76 %) as a white solid.

'"H NMR (400.13 MHz, DMSO-dg) 81.63 - 1.67 (6H, m), 2.01 - 2.08 (9H, m), 7.61 (1H, d), 7.90
(1H, d), 8.12 (11, 5)
m/z (ESI+) (M+H)+ = 366; HPLC tg = 2.66 min



10

15

20

25

ON NNSHAsolution of lithium hydroxide (0.053 g,
1.26 mol) in water (1 nL) was added dropwise to a 25
wa@riososdIsol uti on of net hyl PCT/GB2007/004131
{(35)-1-[ 5-(adamant an- 1- yl car banoyl ) - 6- ( pr opyl t hi o) pyr
i din-2 WD 2008/ 053194 PCT/ GB2007/004131 140
| eridin-3-yl}acetate (Internmediate 73, 204 ny,
I“‘e‘”me%‘?k‘g)’fnml) in MeCH (3 nl) and THE (2 nl) at 18 C
N-adama@ieat]-gl-e-ehiodst2 qbroby thiddieotinkhgde esul ting sol uti on was
stirred at 18 C for 20 hours. The reaction m xture
S @ sted to pH 4.5 with 2M HO and the reaction
A eeywas diluted with EtOQAc (50 ni), and washed
| Jsequentially with water (20 nL) and saturated brine
N" (20 nL). 5 The organic |layer was dried over MySO4,
f tered and evaporated to afford {(3S)-1-[5
(adamant an- |

1 Plopaqe%/m t4%§° r%]jc,)Sd?Q r%%@?f%! /giﬁif ) gglsentoix%{l!é'gérgﬁu}- - l1 3@3 y
d1ch10101'1\fl\/5%11(a419@e %@ gggts m@i@%rﬂ@ot&%@iuﬁﬁa@%até(g 07]%33 20:(L)rﬁm69 in
butyromml@ 91-5211105 @M)PC onjer a@emg_d oﬁ2 fgnutes under nitrogen. The resultmg
suspenm%li yps h téc? at %Fltglf % iaj)urs Tli%rsegl(jﬁoforgac} 31% .17va§ fﬂz'ltff w1th tOAc (60

mL), and’ Wﬁﬁleﬂ lsééuendill}"ﬁvith &Eﬁlr '(20 IV e saurhted bridRl(eD hﬁ;)‘TBe dr%amc layer
mn Internediate

was driefjosieraaiP4ntitieryd amd WP@FﬁddP SRPEbliadampean-1eying-cldprod-
f t | chloride (4.21
ropyidoygifatide R gty SR MIRNORE, 0V 0 To

stirred suspension of 1- am noadamant ane (3.03 g, 20

L T T S e
(H, 1), ’P@Q?FH rH)%y gggm d}'h@{gﬁtyl | ng suspensi on was stirred

ratuare hours. The reaction

m/z (EShﬁ))(NHﬁéﬂma%deHHCéﬁhv@BﬂnﬁnOAc (500 m.), and washed
sequentially with water (100 nlL) and saturated brine
(50 nmL). The organic |layer was dried over MySO4,

Intermedidtb 98ed and evaporated to afford crude product. The
crude product was purified by flash silica L

Methy] ﬁﬁﬂbhﬁswmhgan-ley{;@nb@mogk)aﬁd ylibic)pyrixdia£2t Pipiperidiestyl tacetate
Pur e fract s were evaporated to 25 dryness to afford
I\I-ada yI 2, 6- d| chl oroni coti nam de (5.57g, 76

|a‘s aNNh solid. 'H NWR (400. 13 MHz, DWMSO- d6)
s 1.67 (6H m), 2.01 - 2.08 (9H, m, 7.61 (1H,
ﬂH(lHd)SlZ(le)

N-adamantan- 1-yl-6-chloro-2-(propylthio)nicotinamide (0.365 g, 1 mmol) was added to (S)-
methyl 2~(piperidin-3-yl)acetate.HCI (0.194 g, 1 mmol) and potassium carbonate (0.415 g, 3
mmol) in butyronitrile (4 mL) was heated at 150 °C for 2 hours. The reaction mixture was diluted
with EtOAc (50 mL), and washed sequentially with water (20 mL) and brine (20 mL). The
organic layer was dried over MgSO4, filtered and evaporated to afford crude product. The crude
product was purified by flash silica chromatography, elution gradient 0 to 50% EtOAc in hexane.
Pure fractions were evaporated to dryness to afford methyl {(3S5)-1-[5-(adamantan-1-

ylcarbamoy!)-6-(propylthio)pyridin-2-yl]piperidin-3-yl}acetate (0.215g, 44%) as a white solid.



10

15

20

25

mz (ESI+) (MtH)+ = 366; HPLCtR = 2.66 nin 30 WD
2008/ 053194 PCT/ GB2007/ 004131 141 Internediate 72
woR@dasam an- 1-yl - 6- chl or o- 2- (pr opyl t hi 0) ni cot PCEGBA®7/004131

o N C NS H1-Propanethiof2 (0.499 n_L, 5.50 nmol) was
added dropwi se to N-adamantan-1-yl-2,6 5
di chl oronicotinamde ( 1.63g, 5 mml) and potassi um
carbonate (2.07 g, 15.00 nmol) in butyronitrile (15

'H NMerlélﬁ)O a3 MBz,OMBEr-dg SPD6i(8H, Of 1.22 ril 3at(EH, mide37 nl.48 ¢gém), 1.55 -

169 om L5 W, PSS BR A heatfﬁ% B 2B 0 )
2.87-3. 6@{31{ %‘i)dyﬁqs(@ﬁdsﬁ@%%l‘gl &)' h26 W@h@f(u(l?& 17”3) (ﬂtilds) 7.54 (1H,

sat urat’éd bri né mL he orga I ayer dr
over MgSH4, filtered and evaporated to afford

WZ(ES%?@%%?N‘&(’L%J&C? ﬂg%%t”% %(1) g, 100 %9 as a white

solid. 1H NVR (400.13 Mz, DVBO d6) 80.97 (3H, t),
1.61 - 1.66 (8H, m, 2.01 - 2.07 (9H, m), 3.04 (2H,

Example 173 7. 24 (1 H, d) 7 67 (1 H d), 7.94 (1H s) mz
35)-1- 6( Fopviettio]: Sl ez l?l %,ﬂ) byFan: -vlcgrl;)’a%ml{]pvr}dlsln@-vllpineridin-3-
Xumwﬁ&£§§)-1-[5-(adanantan-1-y|carbanDyI)-G-(propyIthio)pyr
In-2-yl]piperidin-3-yl}acetate 0 0 0 ~N NNS
N- ada taﬁjrgl 6- chl oro- 2- (propyl t hi 0) ni coti nam de
) was added to (S)- 20 nethyl
er|d|n 3-yl)acetate. HC1 (0.194 g, 1 nmol) and
ta[‘!ssﬁjm carbonate (0.415 g, 3 mmol) in
utyron rile (4 mL) was heated at 150 C for 2 hours.

The reac tlon m xture was diluted with Et OAc (50 nL)

A solutl((nzgf lx}gssu?r? )%gi: gé:\g?%: |g,|y ]ai,\ée‘mnwig' ; eratéro(q 65@ eg&d dropwise toa

stirred s%l?ﬁ%xg{)ﬁgﬁtgigg é@WWQBQEﬁ9¥ﬁlﬂoﬁf5-f(fé'hghfd'rHQ?f Bﬁx‘aﬁ’i#%lcargﬂﬁoyl)pyndm-

was purified b

2-yl]piperitindarlpapetaph (18 8ehgtl.nmgoddi MnOH (3 mlscamd atrmez k) at 18 °C,

over a p?rbodgcﬂfeloqiﬁ"?ql‘g t %lrgszx@%% 2 Eu%f)\éve\{ag &ﬁﬁgﬁ g{j‘ﬁé ‘e(qfotr%Oq{o)(lp Sthe reaction
mixture Wa§ adjase®@yd pHG- 5 RitRR¥M BTl enditeireddiod mikiugd #es ditkited XithIEtOAc
}acetate (0.215 449% as a white solid.

VO
(50 mL)pguigvarhed sequpmid M}J} ywam@ngL) and saturated brine (20 mL). The organic
layer was dried over MgSO4, filtered and evaporated to afford {(3S)-1-[6-(propylthio)-5-

(tetrahydro-2 H-pyran-4-ylcarbamoyl)pyridin-2-yl]piperidin-3-yl}acetic acid (191 mg, 100%), as

a white solid.

'H NMR (400.13 MHz, DMSO-d¢) 50.95 (3H, 1), 1.25 - 1.88 (11H, m), 2.13 - 2.25 (2H, m), 2.72
- 2.77 (1H, m), 2.85 - 3.02 (3H, m), 3.33 - 3.40 (2H, m), 3.84 - 3.90 (3H, m), 4.21 (1H, d), 4.30
(1H, d), 6.49 (1H, d), 7.64 (1H, d), 7.91 (1H, d), 12.18 (1H, s)

m/z (ESI+) (M+H)+ = 422; HPLC t = 2.05 min

Intermediate 74

2,6-dichloro-N-(tetrahydro-2 H-pyran-4-yl)nicotinamide
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20

25

142 1 H NWR (400. 13 MHz, DMSO d6) 60.96 (3H, t), 1.22 -
1.33 (1H, m, 1.37 - 1.48 (1H, in), 1.55 - 1.69 (9H,
wOorpQos/s3is4 - 1.91 (2H, m, 1.99 - 2.06 (9H, m,PCr/&B2607/004131
2.35 (2H m, 2.72 - 2.78 (4#8H, m, 2.87 - 3.02 (3H,
m, 3.61 (3H, s), 4.18 (1H, d), 4.26 (1H, d), 6.46
(1H, d 7.31 (1H,s),7.54(1H, 5 d) mz (ESI+) (MH)+
86,1 HjLC tR=3.54 mn Exanple 173 39)-1-
|t hi o) -5-(tetrahydro-2H pyran-4-yl car banmoyl)p
ridin-2-yll piperidin-3- 10 yl}acetic acid o ~o 0O
M S A solution of lithium hydroxide (0.055 g, 1.29

A solu’u%ht {)?}Péah VI%]%IS%WO&# %{i\ﬁg& fldg,%% Iglrn%B ?)eCM (28l mL) was added
dropw1sé {63a5§t1r13¢d[sﬁsﬂdﬁ§1‘aﬁy)lfhrﬂnﬂ)lot%fréﬁ )ﬂiﬁﬁg 4ny hear

)pyridin- 2- |per| -3-yl ace ‘ate (188

moy|
ethylduSOp%ylatmhf) (4.1 mb@ﬂ (erMn laGM CEHEHTQ)Za‘ErQL"}J averl%panoduﬁ 30 minutes

under niffg§dn, 38 Rt ReRbongptioh Wk st atrESH hbetad #f 18 Aol The

reaction WagtuasiviSdifded YitATHAEV200 &id‘ﬂdl'ﬁﬂshadl sequbstidlgagith eater (50 mL)
m xture was diluted with Et éSO nL), and washed

and satuzggesd fesitei (3 L wil b ogatisrlayep Gradyie ﬁﬁersMgWé:t falgerest angeevaporated to
afford cé.lﬁ? pfgdllct %Hg crtgd gpécﬁlct Jg@}%’ @Iﬂf}'&?solygfdsﬁ di1Ry %f)rom‘?b%%aphy, elution

ed” and evapor at
gradlent{()(tB EDO%-%@AQBOWM Puce) fréctions were evaporated to dryness to afford 2,6~
rahydr g- 2H pyr an- 4-y] car banoyl ) pyri di n | 1.pj peri
dwhlorodb’wﬁtesa@br%@éi-wmaérﬁdh{l%é@%de (fé% gfl 7488 %ﬁgg i e
solid. 'H NWVR (400.13 M, DI\/ISOdG) 60.95 (3H, t),
1.25 - 1.88 (11H, m, 2.13 - 2.25 (2H, m, 2.72
"H NMR @096 ¥iHz) DRISEB-d3). J12¢433H,.59 (231,38); 3.780(1283 (3, 31)83.33 - 9013 (2H,

. 235750 g 3, b o A, Faf P

nl/z(ESf-%M’(M+H)+42?3 I-tﬂﬁl.(gt£1282mQ5 mn Internediate 74
6- di chl or o- N—(tetrahydro 2H pyran-4-yl ) ni coti nam de

V‘D 2008/ 053194 PCT/ GB2007/004131 143 OC NdCO A

| .utl.on of 2, 6-dichloronicotinoyl chloride (4.21 g,
Interm%ﬂtﬁ?lﬁol) in DCM (20 nL) was added dropw se to a

6- chlorosl{lﬁrbpﬂtlﬁ(obsﬂf(f&ﬂah?dr@f2fﬂ-pﬁﬂ§hm0$’l§ﬁlé(ﬁhmﬂﬁdmyr an (2.03 g,
mol ) and N- et hyl diisopropylamne (4.19 nL, 24

) Tn®OCM (20 nL) at 0 C, over a period of 30
| N under nitrogen. The resulting suspension was

/tirred at roomtenperature for 18 hours. The
c” N7 s

H

Sodium hexamethyldisilazide (1M in THF)(9 mL, 9 mmol) was added to a solution of 1-
propanethiol (0.684g, 9 mmol) in DMF (14 mL) under N2. This solution was added to a solution
of 2,6-dichloro-N-(tetrahydro-2 H-pyran-4-yl)nicotinamide (2.93g, 9 mmol) in DMF (14 mL)
under N2 and stirred for 18 hours. The reaction mixture was diluted with EtOAc (200 mL), and
washed sequentially with water (50 mL) and saturated brine (50 mL). The organic layer was dried
over MgSO4, filtered and evaporated to afford crude product. The crude product was purified by
flash silica chromatography, elution gradient 0 to 50% EtOAc in DCM. Pure fractions were
evaporated to dryness to afford 2,6-dichloro-N-(tetrahydro-2 H-pyran-4-yl)nicotinamide (2.60g,
92 %) as a white solid.
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reaction m xture was diluted wwth DCM (200 nL), and
washed sequentially with water (50 nL) and saturated
whriosesy130 ni). The organic | ayer was dried oveeT/B304/004131
filtered and evaporated tow44afford crude product. The
crude product was purified by flash silica
chromat ography, elution gradient 0 to 100% Et OAc in
DCM Pure fractions were evaporated to dryness to
HNMRa(félf)OrlG MHg, DBISO- d6|2 Sg 97 %H , 1), 1.45-1.55 (2H, m), 1.59 - 1.68 (2H, m), 1.75 -
oro- N (t et t rahydr 0- 2H-pyr a ni cot i nam
1.79 (21 903G+ (3058 S o0 ARIALE DA - 3%@7};@45@91%&7% (1H, 0,
849(1H§H§C>d6) 61.43 - 1.53 (2H, m, 1.78 - 1.83 (2H, m,
7 - 3.43 (2H, nm, 3.83 - 3.88 (2H, M, 3.91 - 4.00
m/z (ESIA KM-HB)+ =73 86 HPLKE trd) 2.17088 (1H, d), 8.65 (1H, d) mz
(ESI+) (MtH)+ = 273; HPLCtR = 1.28 min 15
Internedi ate 75

Intermeﬁuft@b@ro 2- (propyl thio)-N-(tetrahydro-2H pyran-4-yl)ni
cotinamde o\ N CI N S Sodi um hexanet hyl di si | azi de

Methyl {(38)-1f6-TpEpylthio)-3-(tetratmsic)-2Way raetd edcarbanoy iynidine A-ybipiperidin-3-
I %g propanet hiol (0.684g, 9 mmol) in DVMF (14 nL) under
yltacetaiy “Thi's sol ution was added to a solution of

2 6 dlc(hlo bl-(tetrahydro 2H pyran-4-yl ) ni coti nam de

in DVF (14 nL) under N2 and stirred
Hurs The reaction mxture was diluted with
200 nL), and washed sequentially with water
0 nmL)land saturated brine (50 nL). The organic | ayer
was drie over MgSH4, filtered and evaporated to

afford crude product. The crude product was purified

6-chlorolad- (Iﬁ‘épfllt}asjwa(tdtﬂah@drolﬁfﬂpﬁtaﬁglﬁﬂpxhyotuﬁhude @205 @ dLESnhmd]) was
0 QA
added to @)ﬁme)ﬂ%gtgs(p&;ngfq%-ry@acetate HC?(CO 809ng5; O‘%%rmmo E%B%tss‘iﬂm carbonate

(060762 S50 g5 gh L 10l 2RI el o

mixture m/dnﬁéa MﬂﬂD@M%GSO A ah&lmisd(seQ@nnallwmth NS0 G)L) and brine

(20 mL)ﬁ;iIhe g glc lat 7\51% (iégfl omr %Sé% }#I%Qd etr)]d gf%p%t&}edqg a%r'& crude
product. ("liﬁé crﬁae pgr%d@& was Puflfied BYHladh silich @1901{1&{ng ghy, elutich draddent 0 to
5 mz (ESI+) (M-H) 15, HPLC tR =

100% E A(’?MQQH (]%l)elnrhgmr@t dupsiipgiionsy were evaporated to dryness to afford

v 585} 1430 B RSB P4 B A5 ericin

yl}acetale (9.214¢g, 76%) as a white solid.

'H NMR (400.13 MHz, DMSO-dg) 80.95 (3H, 1), 1.23 - 1.34 (1H, m), 1.37 - 1.93 (10H, m), 2.24
-2.35 (2H, m), 2.73 - 2.79 (1H, m), 2.86 - 3.00 (3H, m), 3.33 - 3.41 (2H, m), 3.61 (3H, s), 3.83 -
3.93 (3H, m), 4.19 (1H, d), 4.29 (1H, d), 6.50 (1H, d), 7.64 (1H, m), 7.92 (1H, m)

m/z (ESI+) (M+H)+ = 436; HPLC fx = 2.46 min

Example 174

ridin-2-

ylipiperidin-3-vl]acetic acid




10

15

20

25

i NNS 10
6-chl oro-2-(propyl thio)-N-(tetrahydro-2H pyran-4-yl)ni
we@ odosisatvgde (0.205 g, 0.65 mmol) was added t oPCT/GB2007/004131
(S)-methyl 2-(piperidin-3-w5)acetate. HCL(0.189 g,
0.98 mmol ) and potassi um carbonate (0.607 g, 2.93
nmol ) |J1b gonitrile (3 m) was heated at 150 C for
T e feaction mxture was diluted with DCM
washed sequentially with water (20 mi)
% |s (20 nL). The organic |ayer was dried over
[

|tered and evaporated to afford crude
product . The crude product was purified by flash
silica chromatography, elution gradient 0 to 100%

A soluti&t %ﬂ%&&g idt)01180 Qef?(%‘ ﬁnncﬁ)*ﬁﬁwﬁt&aﬁt 4008 WS 8dded dropwise to

evapor at e r ness to afford Met

a stlrred{s()]&ﬁ)m bf frethyp EGPYL t{ﬁr[o)et}ﬁd((tettmhwdtwblﬁf{pyﬁdﬁ-‘by Dearbamyyit-ar

o RESBHARY A IS e b5 BB g 0

over a p&%@@f 1( §1|i'1|1uté )The]resgﬁtmg sl)hﬁfbn(vl/elé stll’ﬂed at11 8(3‘7C forr%ogri’oufsl Otthe reaction
mixture Wa@ adj(usued tcan 4§ gghm\g% a(@ t-he 1ﬁ§ct1og n@;tu(r@was dl)lute@wgt;l; EtOAc

(50 mL)d?nd \zyaséx%g cilfrglpr?lfly \71%5 %vlféi ’(fa W’Lg' ﬁ?‘? agtég eg)dr)rmﬁa? %L_) Ithe organic

layer wﬁ 3161,ed UP ROz, Bltded %&eva%&a@d&ﬁﬁlﬂbr(ﬂ&ﬁde product The residue was
5 1Met hyl (tetrahydro-2H pgran- -
dlssolveéam §i9 md) 'ﬂﬁlr%ﬁ) g PeppYsiemiikersd through a nylon millipore filter to

o M R TR0 05 Ry 1 e

yl)carbagmg o6y pylthio peridid- 280 piperidin2By Itawki} acid (D&t mg, (0%} as a white
., M) was added dropwi se to a stirred solution of
solid met hyI
[(3S)-1-{5-[nethyl (tetrahydro-2H pyran-4-yl)carbanoyl ]
-6- (propylthio)pyridin-2-yl} piperidin-3-yl]acetate
'H NMR 248. Hsgm B3/19ks) 30.95 GBIR, (231 2%¢1 Fag)C] 48 -dvasr(18H, m), 2.14

226 BRI s Sl s IR DA o B By b {6 et )

6.51 (11 UBLe i HL QI)PH. #6 BIMMsyh 2M HC1 and the reaction
m xture was diluted wth EtOAc (50 nlL), and washed
m/z (ESER(EHL at F§4 MR RC faT @rl3(mi@ nl) and saturated brine
(20 nmL). The organic |ayer was dried over MySO4,
filtered and evaporated to afford crude product. The
Intermédisfedde was dissolved in DCM (10 m) and the slight

suspensjon filtered through a_nyl on ore filter
6-chlora-y-gthy kAnpepy Haiok - itﬁra%zgf&p%iﬁ-maen 3 91@0{0 RIGE oduct
[(35) 53 [ met hyl (tetrahydro- 2H pyr an- 4-

6-chloro-2-(propylthio)-N-(tetrahydro-2 H-pyran-4-yl)nicotinamide (0.410 g, 1.3 mmol) in DMF
(4 mL) was added portionwise to sodium hydride (60% dispersion in oil) (0.063 g, 1.56 mmol) in
DMEF (2 mL) cooled to 0 °C over a period of 2 minutes under nitrogen and stirred for 25 minutes.
Methyl iodide (0.069 ml, 1.1 mmol) was added in one portion and the suspension was warmed

and stirred at 20 °C for 72 hours. The reaction mixture was quenched with saturated aqueous
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yl ) carbanoyl ] - 6- (propyl t hi o) pyri di n-2-yl }pi peridin-3-y

| ]acetic acid (281 ng, 100%, as a white solid 1H NWR
W@ 208/0389MHz, DMSO- d6) 60.93 (3H, t), 1.23 - 1rPCRGBLIE7/004131

m, 1.40 - 1.92 (1 OH, m,14.14 15 - 2.26 (2H, m,

2.67 - 3.55 (9H, m, 3.89 (2H, d), 4.15 (1H d), 4.28

ammonil%1 thfgl)di &é Eniﬁl tﬁerbA’di e<f %E%P[E%Af m}d) (ﬁlgéNﬁEﬁp{e&a?ﬁfaﬁvwﬂh
water (1€ o3 aftl @atuialfécﬁérﬂﬁctll aﬁﬁ)YThe?@rgamc layer was dried over MgSO4 ﬁltered

6- chl or o- N- net hyl - 2- (pr.opyl t hi 0) - N-(tetr?hg% %
and evapgrafed, {o)gifard eruds mrefict. ol hefryde grpdugtgvas purified by tlas

chromaug%?ﬂlﬁg %th én %82[@% btgtg h ?@"7 %&%%;15 ?ﬁ?ﬁ\%{\ﬁu@ ?lza‘aﬁé@mgrse%%&rated to

dryness tckddd pathtdrodimrethyl-Q-(@ogiyltio\d(tettehy (60 %eiysped-gilpivotinamide
oi l). (0.063 g, 56 mmol) in DWVF (2 nL) cooled to O C
(O.422g,(9\9%)a§a§g|%ublgss(ﬂgleazgﬁfrhut es under nitrogen and stirred
for 25 mnutes. 25 Methyl iodide (0.069 m, 1.1 nmol)

was added in one portion and the suspension was war ned
'"H NMRac#@ 05 8iMHe dDMS 20e) CROtamer9) H3r(8H Thd, PeddBi(bH, fi koQr &.68 (4H

+ 4, b LR R0 POB b 1 (G i O -0 05 SATH 1 ) 327 -

3.37 (1Hilnh)ug ad (mt+h1}Etd%3> 8( B0H FDH, d@relonashed i Hequenh), al 33y- 4.63 (1H,
t'h  wat er (10 nL) and saturated brine (10 nL). The
m), 7280r7g31h(1éﬂféﬁem)x/\%c§4dr7 i8d18vietHngs04, filtered and

I d. product. The crude product
HUZ(ES%?R%@ og)}ﬁ;%(fg‘shgglg%%n chr omat ogr aphy, el ution
gr adi ent Oto 100%EtOAc in DCM Pure fractions were
evaporat ed to 5 dryness to afford
Intermegliatg |78y 0- N- et hyl - 2- (propyl t hi 0) - N- (t et r ahydr o- 2H pyr a

et SR O % sy

yl}plperﬁﬁn—%ylf(af&btaﬂe 3H, q), 1.18 (1H, t), 1.50 - 1.68 (4H +
4H, n), 1.75 - 1.85 (2H+ 2H, m, 2.67 (3H, s), 2.89

) (3H s)§ 3[077- 3.18 (3H + 3H, n), 3.27 - 10

“42(1H+1H, d), 3. 81

d)\ 3. 93- 3. 97(1H+1H M, 4.53-4.63(1H m, 7.28 -

7 31 (1H+1H, ), 7.64-7.68(1H+1H,in) mz (ESI+) (MH)+ =

29; HPCE tR = 2.28 mn Internediate 78 15 Met hyl

[ (35)-1-{5-[nmethyl (tetrahydro-2H pyran-4-yl)carbanoyl ]

6-chloro_e-&érflgrﬁgle%htfr%ﬂ)dﬁﬁ%}vg(ite?faﬁffdrxl2f}-8§7183-r4i-§11i)1ﬂéotﬁlah¥11k1 (05.‘§98 g, 1.21

mmol) was added to (S)-methyl 2-(piperidin-3-yl)acetate. HCI (0.353 g, 1.82 mmol) and

potassium carbonate (0.753 g, 5.45 mmol) in butyronitrile (3 mL) was heated at 150°C for 4
hours. The reaction mixture was diluted with DCM (60 mL), and washed sequentially with water
(20 mL) and brine (20 mL). The organic layer was dried over MgSO4, filtered and evaporated to
afford crude product. The crude product was purified by flash silica chromatography, elution
gradient 0 to 100% EtOAc in DCM. Pure fractions were evaporated to dryness to afford methyl
[(3S)-1-{5-[methyl(tetrahydro-2 H-pyran-4-yl)carbamoyl]-6-(propylthio)pyridin-2-yl} piperidin-3-
yl]acetate (0.310g, 57%) as a white solid.
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6- chl or o- N-net hyl - 2- (propyl t hi 0) - N- (t et rahydr o- 2H pyra
n-4-yl)nicotinamde (0.398 g, 1.21 mmol) was added to

w@ S)osnetiby|  2- (pi peridi n-3-yl)acet at e. HC1( 0. 358CyGB1008/204131
nmol ) and 20 potassium carbonate (0.753 g, 5.45 mol)
in butyronitrile (3 nL) was heated at 150Cfor 4

a3t VG BES-IRO AT, o, Sl A5 P (R ), 225

-2.36 (ZHE m)ez 62021814)(4HT1In¢ ngemuc(?.fa,mﬁ} 3Vie3s- 3j49 @H,ane8.855:334 (2H, M),
affor&qcr ude product. The
4.14 (1H@F1hdfe24p‘r‘baﬁ@tH\%)s6§@r(ﬂHr%7836 (#Haéh silica
chromat ography, elution gradient 0 to 100% Et QAc in
DCM Pure fractions were evaporated to dryness to
m/z (ESkd) (o )ret 460; HPD.( % 35).52 mif
5-[nethyl (tetrahydro-2H pyran- 4-yl) car banoyl | - 6- (pr opy
| thio)pyridin-2-yl}piperidin-3- yl]acetate (0.31 Qg,
Exam 1@19@ as a white solid. WO 2008/ 053194
GBZOO?/ 004131 147 'H NWR (400.13 MHz, DWMSO d6)
2- xylsnlfanyl 2r15s3-5- 0 ethoxad-2- 1.93 (10H,
) , ) . 2. 88-3.11

adamanty

414(1H d) -4, 27(1Hn) 652(1H d), 726(1H d 5
m z ( ESP+) )y 450; HPLC tR = 2.52 m n Exanpl e
175 >1- [>6-FQ/CI ohexyl sul fanyl -5- [
o) (21, 58) -5- (di f | Gior onet hoxy) - 2- adamantyl | car banoyl |
pyri & n®2-vll pyrrolidin-3-yll acetic acid F o HF N
S 1 To a solution of nethyl
2-1(3 [ 6- cycl ohexyl sul fanyl -5-[[(2r, 5s)-5-(difl uor
onet hoxy) - 2-
To a solaitan®ithythylcx{(B8)-b-dg-cy gyheylsuliaaylt3-HY2r5e)-5 ddifhud: ghdthaet)-2-

BTN CE A T N
mL) waﬂéd&%& b&1 M‘ﬁﬂ%:yﬁlro%he% 1938101 1©1H9 mRHE RiidiBfe W stirred at

ours eaction was acidified wmth IMcitric
ambient aanpkr{tdee fok ) hewrapor at ed t o appr oxi mat el y hal f voI umre

'tbggg?ﬁzt e s%% (AL é]?ﬁ)wr{qvﬁ?qﬂéggpeﬂ)( 5y r%gc} :?,p(?rommately half

volume &Rh lén% gekihe gmﬁ;’-@amdedma 1Ry e waa;,wshwmdémmy with
over Itered and evaporated to afford the

water g5 mie @né vs@mmetd e @2 HrinL)7Bbg organig layier tvas foejiayer MgSQ4 filtered

o v PR g SRS A s b

(14H, m) 2.36 - 2.46 (2H, n), 2.55 - 264(1H m,
lHNMg:(é(’;OO, nY d%owsgzgmz,&mm L55- 1@4@5{ (I%Jf'gg)l% (3H, m),

. 5
1.81—222)5%%4@%&% %ﬁﬁﬂﬁﬁ’i—‘)’%ﬁ {'gfélﬁéﬁﬁ 3@8(11]1 %)3(32; H.40 g,
m), 3.5-3.6 (1H, m), 3.7 - 3.85 (2H, m), 3.9-3.96 (1H, m), 6.12 (lH d) 6. 86 (1H, 1), 7.6 (1H, d),
7.62 (1H, d), 12.15 (1H, 5)

m/z (BSI+) (M+H)+ = 564; HPLC tg = 3.12 min.

Intermediate 79

6-chloro-2-cyclohexylsulfanyl-N-((2r,5s)-5-hydroxy-2-adamantyl)pyridine-3-carboxamide
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25 Internediate 79 6-chl oro-2-cycl ohexyl
sul fanyl -N-((2r, 5 s)-

w®G20vga53a%4/- 2- adamant yl ) pyri di ne- 3 - car boxam deP@¥)GB2007/004131
2008/ 053194 PCT/ GB2007/0041481 148 OOHN H C NS
Anhydr ous sodi um carbonate (1.104 nmL, 26.37 mml) was

added i p~.one portion to 2, 6-dichloro-
N (2r, - 5- hydroxy 2- adamant yl ) pyri di ne- 3- car boxam d
ell(3 77§" mml ) and cycl ohexyl 5 mercaptan (1.022

|‘\ , B.79 rnDI) in DVF (50 nL) under nitrogen. The
sul ting suspension was stirred at 60C for 6 hours.
ThHe reaction m xture was concentrated and diluted with
(150 m.), and washed sequentially with water
5 nm) and saturated brine (75 nmL). The organic
| ayer was dried over MySO4, filtered and evaporated
to afford crude product that was triturated with 4:1

i sohexane: Et CAc ta %lve t he_desired. product (3
Anhydrogls spdigm carigmried T Jotarty. 2637 TuprD (Hrsddad MHene RORERy f&e%(ff? -gichloro-

N-((2r, S%ﬁy%o}y 2. &é@a&fﬂ)@y%%ag -3= rsa}bog( f}ﬂ%ecg § ? rﬂ%%ﬁ a%dg§clohexyl

mercaptéh @1022. 9 B.79Ihimol))in DMBOS((thH) wider mitrdger(. ]ﬂﬂﬁ relu]ting, seSpension was

, 23 (1H, d) 15 nfz (ESI+) (MH)+ = 421;
Stlrredaﬁ—&gff’%f’ho‘?s?m n. Internmediate 80 methyl 2-[(3

erdadti®n %ﬁsdu@@ %y b&iélelfl@md akt cﬁlﬁ&é’d was DAY s 991? - Rrdaf&hed

mant yl ) car banmoyl | pyridin-2- yl]pyrrolidin-3 -yl
Sequentlalésewathem@ (@X a@! petyrated rine &/ i)rrthzﬁr @rgsmfa tyss whudgied over

MigS04 TR P o Doy T A8 Wiy edfipa
1sohexaIféYE’cm§J'ﬂngﬁwjlﬁe (d6sifbd preduce( ﬁ% 98%4) )as @Réhite powder.

6- chl or o- 2- cycl ohexyl sul f any WD 2008/ 053194
PCT/ GB2007/ 004131 149

NP Sl BB S2agop i) pioLl e ) PoASstre )
2.06-2.15 (2H, m), 3.7-3.85 (1H, m), 3.91-3.97 (1H, m), 4.39 (11, 5), 7.25 (1H, d), 7.69 (1H, d),
8.23 (1H, d)

m/z (ESI+) (MH+H)+ = 421; HPLC tg = 2.7min.

Intermediate 80
methyl 2-[(3S)-1-[6-cyclohexylsulfanyl-5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-
yl]pyrrolidin-3-yl]acetate

OH,Ag;;”m
o—%l/
NNé

Anhydrous potassium carbonate (0.985 g, 7.13 mmol) was added in one portion to (S)-methyl 2-
(pyrrolidin-3-yl)acetate hydrochloride (0.427 g, 2.38 mmol) and 6-chloro-2-cyclohexylsulfanyl-
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(15 nL). The resulting suspension was stirred at 115 C
for 3 days. The reaction m xture was cool ed, dil uted

woraobosu®Ac (50 nlL), washed with water (2x30 neQT/GBREH7/004131
brine (30 nmL), the organicighase dried (MJSOH),

filtered and evaporated to an orange oiI 5 The crude
r i i I
N B AL T R AU o

(15 mL)t Theakfudting mpénshorﬂw{is(s’iﬁ)edla{ 165 E@d:‘duo]‘u@wl suI f any!

The rea?twﬁ}g]é%ﬁ% V\quls g%/?d,l;e );g]élf ﬁtn’gpéy%ﬁ E,;m%gig&%g%?er%zﬂo mL)

and brind ?j A(j rﬂ%’)?ftﬁ’@t'%gaﬁ@ p%%e%d%ﬁ%%? ﬂ’m%e% %ﬂ@% g@ate@ td ag érange oil.
"[%ejcflud% p%g’dt(c% Fas B’ﬁmﬁgd ?ﬂgsh@ﬂlcfajcﬁroﬁatogﬁgﬂy MthLEtQm:; Pure

36-3.44 (1H,
fractlonﬁwﬁﬁe‘g,a}gmm@@m drg')less:go afford rgethyl(Zt 3S)fj [64:y31¢h@gy|lrﬁu1fg;1y1-5-

R NE L N EENTI R D L N

asa paleé%ﬂlbw fo#m[ (3 .
[ 6- cycl ohexyl sul fanyl -5-[[(2r, 5s)-5-(difl uoroneth
oxy) 2- adamantyl] carbanoyl]pyridin-2-yl]pyrrolidin-3
5 t N
1H NMR Yido ORI ﬁﬁ??ld L3 E22r 6h405n‘7ﬁl}:8’)'\!} STIRCLOR, B, £322.00 7H, m),
2.14-2.26 QllZ&ﬁ) P.53-2.63 (11A7m),)3.1 (LB ey, dr36.3. 44zétH1mml3t3-BJ6e(1H3m), 3.63 (3H,

s added dropw se to ol utjon_of h
), 3.66- §8f1((§1§)m1_3[%4t§,8|(gﬂe9@p|4§m ﬁgﬁyﬂ Ut oty BNk 4, 7.63 (1, @)
3s rnant yl ) car banoyl ] pyri di n-2
]n&(ESﬁﬂk§£yr?el%%§n 3- yﬁ]agg?ggg (730 ng, 1.38 mol) and
copper (1) iodide (52.7 ng, 0.28 mmol) in anhydrous
éﬁ gnltrile (27 mL) and warned to 45C, over a period
Intermegiate 8, nder nitrogen. The resul ting sol ution was
methyl 25-[(85)' ?—(HG-%S/cléﬁexy%lﬁﬁloi‘f-d[@ 3%)- BL(Hﬁﬁlorc;EH&hé cl1on
re was concentrated and diluted with EtOAc (50
adamaniwﬂyarbanwlmmz wlpyrehding-y\acgtaih wat er (2x25 ni) and
saturated brine (25 nL). The organic | ayer was dried
over MSOM, filtered and evaporated to afford crude
product as an nge oil. WD 2008/ 053194
/00 L.,ol50 The crude product was purified
[ A hreﬁatography, elution gradient 20 to
C Hn isohexane. Pure fractions were
8l to dryness to afford the desired product
30% as a pale yellow foam 5 1H NWR (400. 13
6) S1.1 - 1.34 (8H n, 1.43-1.52 (1H n,
3H m, 1.72 - 1.83 (4H, in), 1.84 - 2.1

A solutlén gg& ((%romlf)‘hony?)dﬁﬁmgoacetwngcld &) ?8% r(ﬂy_& 79' %mol')% i gnhydrous

acetonitrile (3 mL) was added dropwise to a solution of methyl 2-[(3S)-1-[6-cyclohexylsulfanyl-

5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-yl]pyrrolidin-3-yl]acetate (730 mg, 1.38
mmol) and copper (I) iodide (52.7 mg, 0.28 mmol) in anhydrous acetonitrile (27 mL) and
warmed to 45°C, over a period of 1 hour under nitrogen. The resulting solution was stirred at 45
°C for 30 minutes.

The reaction mixture was concentrated and diluted with EtOAc (50 mL), and washed
sequentially with water (2x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgS04, filtered and evaporated to afford crude product as an orange oil.
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3.39-3.47(1H,m, 3.5(3H,s), 3.54-3. 7(2H, M, 3. 79- 3. 85( 1H,
m, 6.12(1Hd),6.75(1H, t), 7.48 (1H, d), 7.51 (1H,
wa@l 200803394 ESI +) (MtH) + = 578; HPLC tR = 3. 6 m PCT/GB007/004131
Exanpl e 176 2-[(3S)-1-[6- Ol ohexyl sul fanyl -5-f
[ (2r,5s)-5-(difluoronethoxy)- 2-

The crudB SRR Yol SRERABY A BAT LA o natb bradhhs? eREIOh Bl 4id b k6 0%

EtOAc nlifEthtane Pure fractions were evaporated to dryness to afford the desired product (640
[6 cyclohexylsulfanyl 5-[[(2r,5s)-5-(difluor
mg, 0"/@,@@@@@ el ow foam.
adamant yl ] car banmoyl ] pyri di n-2-yl ] - 3-pi peridyl ] acetate
(600 ng, 1.01 mml) in nethanol (30 nL) was added 2M
1H NMB ¢HiOurs Myt DM 3@-d¢ES 0.7 -rtl34 BOL, i), hrddil)S2a018, nh)el B ALQH @H, m),

215 -8 BT TR P ok,
| |

3393 D E FRaan. b b T e e e QAP ELHEbBTS (IE

t), 7.48 (équ)aﬁtﬁla(llHyd)M th water (2x25 nL) and satur at ed brine

: d d S,
iz @SRV 2 P prat 8470 o for d desi red product
(500 ng, 85% as a white foam 1H NWVR (400.13 Mz,

DVEO'd6) 6 1.26-1.5 (10H m), 1.55-1.78 (4H m,
Example 156 2. 08 (12H m) 2521023(4H m, 2.75 (1H,

.92 - 3.97

v PRS- T oy, 6.87 (1 H,
adamaﬂl]ca?‘bﬁﬂoﬁghﬁ ﬁn-Z—leﬁgpiﬂﬁgyﬂ,\_getib&cﬂF (1 H s) mz
(ESI+) (MrH + = 578; HPLC tR = 3.28 min. WO
2008/ Q,531 CIT/ GB2007/ 004131 151 Internediate 82

.....

met
S)[ 1 [6H cycl oh yI sul fanyl -5-1((2r, 5s) - 5- hydr oxy- 2- ada
S?carbam)yl]pyrldln 2- yl] -3 -piperidyl] acetate

OON NST

To a solution of methyl 2-[(3S)-1-[6-cyclohexylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]-3-piperidyljacetate (600 mg, 1.01 mmol) in methanol (30
mL) was added 2M sodium hydroxide (5.07 mL, 10.14 mmol) and the mixture was stirred at
ambient temperature for 20 hours.

The mixture was acidified with 1M citric acid (30 mL), evaporated to approximately half
volume then ethyl acetate(50 mL) added, and the mixture was washed sequentially with water
(2x25 mL) and saturated brine (25 mL). The organic layer was dried over MgSOA4, filtered and
evaporated to afford desired product (500 mg, 85%) as a white foam.

1H NMR (400.13 MHz, DMSO-dg) § 1.26-1.5 (10H, m), 1.55-1.78 (4H, m), 1.8-2.08 (12H, m),
2.10-2.3 (4H, m), 2.75 (1H, dd), 2.97 (1H, dd), 3.68-3.78 (1H, m), 3.92 - 3.97 (1H, m), 4.18-4.3
(2H, m), 6.49 (1H, d), 6.87 (1H, 1), 7.60 (1H, d), 7.68 (1H, d), 12.07 (1H, s)

m/z (ESI+) (M+H)+ = 578; HPLC tg = 3.28 min.
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5 Anhydrous potassium carbonate (0.985 g, 7.13 nmol)
was added in one portion to (S)-nethyl 2-
W@ piopesitgh n- 3-yl ) acet ate hydrochl oride (0.460 BPCT/@B3®7/004131
mol ) and 6-chl oro-2-cycl obsaxyl sul fanyl -N- ((2r, 5
Ss)-5 -hydroxy-2-adamantyl ) pyri di ne-3 -carboxam de (1
8 mmol) in butyronitrile (15 nL). The resulting
Intermegil?ggpg%si on was stirred at 115 C for 3 days. The
methyl 2¢[€38)t 1-p6rcydlaticoty Bubfas 1 Sefg{2e G s)- SHhly dtosg-2radamaktyDRerbam0yl | pyridin-2-
.inL), washed with water (2x30 10 nL) and brine (30
Yl]'3'P1H€?¥_1§1Y13&FGtaF%e organi ¢ phase was dried (MySO4), filtered

and evaporate 0 an orange oil. The crude product
l was puridied ....'.o sh silica chromat ography with ethyl
o. .o acetate.j| Pu racti ons were evaporated to dryness to

af f pr dymetihyl 2- [(3S)-1-[6-cycl ohexyl sul fanyl - 5-
KI 7oSq - 5- hydr oxy- 2- adanant yl ) car barmoyl ] pyri di n- 2-yl
]43-pi peridyl] acetate (960 ng, 74% as a 15 pale
el l owffoam 1H NWVR (400.13 MHz, DMSO d6) 6 1.15-1.43
(9H, .48-1.69 (1CH, m, 1.70 - 2.0 (9H, :
2.14-2.31 (2H, in), 2.71 (1H, dd), 2.85 - 2.95 (I H,
Anhydrdik poBisSdm(cabonste.(0.888¢37.73 timdd) wap ad@eddi ode BSrtiof 1d(S)-methyl 2-

(piperid@ﬁyﬁ@%{&éh@oéﬁ&id&ﬂ4@@' giﬁ%]g?’gggbjang @&%g—g%llegﬁgéfanyl-N-

(@59 SR Do ) PSR OB BAET! B anbih i 19
mL). Thexgsultihe saspemeion ywap staedatnioyl °Cpfor Bdiaps.2-yl] -3

RSBl acelel e, A0 2008/ 0031 84, T/ CRRO0 T 0B aer (0

f] . ) . .

) b ORI b pRepl ) gt B f oo iba o
orange diropwi se to a solution of nethyl

2-[(3S)-1-[6-cycl qhele sul fanyl - 5 )

Bhe] qruder prodyctsvas purifing by flagtesitien shrymatoserrby Withyatldagetate. Pure

.yl 1-3 -piperni t o \
mcsionf B e BEBLRL6A0L Thsh 1B
[((2r,55)28-8) dak{-2-ddanari]ehbamay IRdidio-2-A B & pimerigy]]acetete (%D mf, 74%) as a
1 hour under nitrogen. The resulting sol ution was
pale yellopy foal at 45 C for 30 minutes. The reaction mixture
was concentrated and diluted with Et OAc (50 nlL), and
washed 10 sequentially with water (2x25 nL) and
1H NMR &#400. 33 BHAHDMSO(R2DS ib-1.7hOHhmpiid8-1.69 El0Hyas), d70ed.0 (9H, m),

2 142 e S S O GHERRT R QoL S s 7.

LAz | 231131 d)i 633 ¢HLUYRY SI(BRNY), 7.85 WL,

(15, m)gfgléﬁe%?(z%@b@%gw? I%’t OAc%j n%ohegany; Purg fs{a)cti ons

m/z (ESivey -ehpipo 642:ddPLL 6 trdF yrigsint 0 af ford t he desired
product (650

Intermediate 83
methyl 2-[(3S)-1-[6-cyclohexylsulfanyl-5-[[(21,55)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]-3-piperidyl]acetate
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ng, 62% as a pale yellow foam 15 1H NWR (400.13 Mz,
DMSO-d6) 6 1.26 - 1.52 (10H, m, 1.58 - 2.08 (15H, m,

WQ2084023192 (3H, m, 2.24 - 2.39 (2H, m, 2. 78PCWEB2007/004131
dd), 2.94 - 3.01 (1H, m, 82062 (3H, s), 3.68-3.77 (1H,
m, 3.92 - 3.97 (1H, mM, 4.15-4.3 (2H, m, 6.49 (1H,
d), 6.87 (1H_t), 7.61 (1H d), 7.69 (1H d) nlz

+H) 592 HPLC tR = 3.72 m n 20 Exanpl e

(3 %/cl opentyl sul fanyl - [

- (dlflu r omet hoxy) - 2-

gllcarbanoyllpyrldln 2-yl I pyrrolidin-3-yllaceti

cfacid JF A -, pl HNNS 6 W 2008/053194

CT/ 7/004131 153 To a sol ution of net hyl

2-1(3 [ 6-cycl opentyl sul fanyl -5-[[(2r, 5s)-5-(difluo

r omet hoxy) - 2-

adamant yl ] car bai noyl ] pyri di n-2-yl ] pyrrolidin-3-yl]acet

A solui GV TR B D SOt ATl &%3@%%1 %Lr%z}%hl By drous
acetomtr%@'gﬁ% gr.[L%gV%Sadaéd ﬁlroggqs%tto aa@?ﬁtgﬁqu{rﬁémﬁ ﬁk%%)lel [QIcyaghexylsulfanyl-

he m xture was aci led wth citric acid
5-[((2r,5$Bﬁh>h:yﬂ1)0xy@¥ahtmatyé)¢aibamvﬁpmdmﬂgﬂ13hmmﬁdyl]thatné%mmg, 1.75
mmol) aﬁég%@&agﬁﬁﬁé 562 %&Wﬁ ad n&g@%@se m:r_g)tc))( ! e (QAP I%L) warmed to
45°C, ovofth YERSEEF Pﬁm%nﬁ&ﬁnﬁbgen Th@rééﬁﬂﬂlglsﬁlultlaﬁ as \éﬁﬁrecﬂﬁﬂ BPC for 30

over MgSO4, Itered and evaporated to afford desired
minutespr oduct (560 rTg, 82% as a white powder. 10 1H NWR

’lﬁhffiacjf’r?f‘ m1ftUé waiccggzﬂa ialfﬁi 4%% (?1?117['?:1 \grbh (E%(Qég é;(? gn%;g%nd_washed
sequen‘u&lﬁ allthlﬂal'er AMZS &L@ 8nd dabirateddyrine 32 BihL). ﬁlédrgQIﬁHlayl&‘) was dried over

3. 69 - 3.74 (1 H m, 3.92 - 4.05
MgS0O4 @lpq:redwnd @/amgra(eli tﬂaffgljd crgdggro@gqjcfs ap)orange g3. (1H, d),

The cru%%%%d‘g_é% tpg)lﬁe(%g%ﬁésh( sh:Ha % n’ggfat 1 Oél gyg'd'%ﬂ’t 70 to 50%

EtOAc ia-isdhkerdne: Pueyelcomeswate &uﬁpﬁcﬂﬁlyﬂ tCNEh@(l&S to bffend-the desired product (650

mg, 62%) asd@{poaﬁ?yge T df%ﬁant yl ) pyridi ne-3 -carboxanide O ---CH

1H NMR (400.13 MHz, DMSO-dg) & 1.26 - 1.52 (10H, m), 1.58 — 2.08 (15H, m), 2.09-2.12 (3H,
m), 2.24 - 2.39 (2H, m), 2.78 (1H, dd), 2.94 - 3.01 (1H, m), 3.62 (3H, s), 3.68-3.77 (1H, m), 3.92
-3.97 (1H, m), 4.15-4.3 (2H, m), 6.49 (1H, d), 6.87 (1H, 1), 7.61 (1H, d), 7.69 (1H, d)

m/z (ESI+) (M+H)+ = 592; HPLC tg = 3.72 min.

Example 177
2-[(38)-1-[6-Cyclopentylsulfanyl-5-[[(2r,55)-5-(difluoromethoxy)-2-

adamantvllcarbamoyllpyridin-2-yI|pyrrolidin-3-yl]acetic acid

B
<
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b Anhydrous sodi um carbonate (1.104 niL, 26.37 mol)
was added in one portion to 2,6-dichloro- 20
WOR{EAF3196) - 5- hydr oxy- 2- adamant yl ) pyri di ne- 3- cBeTGB2067/d04131
e (3 g, 879 mol) and cyclsspentyl nercaptan (0.946
m., 879 mmol) in DMF (50 nL) under nitrogen. The

Toasol AR SRRSO (BB ILES TPTS  Ohn G DSy >
adamantﬁ(_]?&drlﬁalﬁ@l]ﬁy}ldlrﬁwl]‘pﬁﬁ'hlaﬂn-3Sﬁ§a¢emtd (& DO yngl 12/ na@bB lin methanol (30
and_saturated brine The organic

mL) way aélﬁl@‘? 2%%0%111 bydigrile (035 et mm%)eﬁné dheggtite was stirred at
ord crude product that was triturated

anbmmi&%ﬁ#%hﬁ&ﬁﬁgoﬁgggge Et OAc to give the desired product

Ths rmgturagz% acdifedwhitt BVMpdvid ecid (MOnA)08VapbB1@o approximately half

volume t?e% gtﬁBE (9(1)1 %&bﬂa}s%%d%y %rg%ﬁ S.‘l;i)(()t(l)lielgfas \ya%lgg%/%ﬂqntl%ﬂy with water

(2x25 m]%% sl sagurg_ﬁd ga%gc% (I@ mL? "lihe?orééué Pa?er MS dr?ed](ﬁ/er N%S@ﬁ G&kbed and

evaporatgd Woafford dwre(dlpnoémt (569, mg, &Q%Hs adwhlm IZOV(CESI +) ( M+H) + =
407, HPLC tR = 2.55 min. 5 Internedi ate 85 net hyl
2-[(3 S)-1-[6-cycl opentyl sul fanyl -5-[((2r,5

1H NMIsM(ﬁHmMmTDa\Zscaw@mmuy l(ilqad)bawpyllmymﬂdhn 1. 84 —2 25 (14H m),
rrolidin-3 ~~~CH
242 Qb A5 1 R it Gl O G0u g s e mDE 6 206 GLFL 7D .69 - 3.74

)
5. m T BTSSRI LOF 0,0 SR M B ) 195 amo
m/z (ESHY9Mr-Frd- 850c RO tR2= 89t hdpent yl sul f anyl -
N-((2r, 5s)-5-hydroxy-2-adanmantyl ) pyri di ne- 3- car boxam d
e (1.0 g, 2.46 mol) in butyronitrile (15 nL). The
Intermeﬁgﬁgbal ng suspension was stirred at 115 C for 3 days.
5 The reaction m xture was cool ed, diluted with Et QAc
6- chloro(%@yqi@pentﬂaﬂhay{l-b%((h Mﬁdwyd((ﬁwgbadm@nt)d)pyrlldmeﬂbcﬁlﬁﬁxamde
and .t he organi c phase dried (MgSO4), filtered and
egapor d to an orange oil. The crude product was
fI ash silica chromatography with EtCAc.
fractl ons were evaporated to dryness to afford
thyI 2-[(3S)-1-[6-cycl opentyl sul fanyl -5 20
2r , 55) - 5- hydr oxy- 2- adamant yl ) car banoyl ] pyri di n- 2-yl
rrolldln 3-yl)acetate (1.0g, 79% as a

Anhydrous sodium carbonate (1.104 mL, 26.37 mmol) was added in one portion to 2,6-dichloro-
N-((2r,5s)-5-hydroxy-2-adamantyl)pyridine-3-carboxamide (3 g, 8.79 mmol) and cyclopentyl
mercaptan (0.946 mL, 8.79 mmol) in DMF (50 mL) under nitrogen. The resulting suspension
was stirred at 60°C for 6 hours.

The reaction mixture was concentrated and diluted with DCM (150 mL), and washed
sequentially with water (2x75 mL) and saturated brine (75 mL). The organic layer was dried over
MgS04, filtered and evaporated to afford crude product that was triturated with 4:1
isohexane:EtOAc to give the desired product (3.2g, 89%) as a white powder. '
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pal e yell ow foam 1H NWR (400.13 Mz, DMSO d6) 6
1.3-1.4 (2H, m, 1.48-1.78 (13H, m, 1.9-2.22 (8H m,
wQ@2®8/023194 (1H, m, 3.1 (1H, dd), 3.35-3.45 (1HCTHEB2007/004131
3 52-3.6 (1H, m, 3. 63 (3H154s), 3.68 - 3. 73 25 (1H,
, 3.85-3.92 (1H, , 3.98 - 4.05 (1H, , 4.37 (1H,

1H NMR? @pﬁ,ﬂ\%ﬁ%@k/xéﬁ gi) . ?éﬁ%—'ﬂt% 147 ég“(mH( ﬁb‘v%kz; A& (10H, m), 1.94-

2.08 (3}12&{)%2 :D-&gﬂsg@gPﬁiljl TBROQ7ISOQH] A1), 3.9653.97(RH] mydf.48 € FB6), 7.3 (1H,
et -
d), 7.70 SYH%{‘%»@%‘W&@H @ sul fanyl 5-[[(2r, 5s)-5-(difl uor onet

Jr—-aﬁ"f”?iﬁ)d _c 5— yI] pyrldln 2-yl]pyrro
In@(ES?QENﬁ}é acetate HF O0- /~NI NSv

5 6 A solution of 2- (fIuorosulphonyl)dlfluoroacetlc
Ci 0.382 nL, 3.70 mmol) in anhydrous acetonitrile
In“”““%§“ﬁ§§ was added dropwi se to a solution of nethyl
methyl 22[([3@3@;6 @y&l%&ﬂﬁktﬂ&%?ﬁil[ﬁgf $9 W hydroxy-2- adamantyl)carbamoyl]pyndln-
dr oxy- 2 adanantyl)carbannyl]pyrld|n- -
'YUPWyﬂMpyiwﬁhwﬁMn 3-yl]acetate (950 ng, 1.85 10 nmol) and
copper (1) iodide (70.4 nmg, 0.37 mmol) in anhydrous
acetonitrile (27 nL) warmed to 45C, over a period of

1 hour un trogen. The resulting solution was
sti rredoa}(@oﬁor 30 mnutes. The reaction m xture

\ o Was rated and diluted with Et OAc (50 niL), and
o §equent|ally with water (2x25 ni) and
S urat &d brine (25 nL). The organic layer was dried
over MpSH, filtered and evaporated to afford
crude oduct as an orange oil. The crude product was

AnhydrdUidipofas§mbdrionaeh 1 9i1b isC R3¢ mrﬁmmg had¥adyin o8k BbitidA to (S) methyl 2-
5@ adient 20 to 50% EtQAc in isohexane. Pure fracti
(pyrrolidipr3eyRageiptsrndeerhlasidgr() Hé 6 8. 2.46 a1mnely and ﬁ@hb&ﬁrcaelopentylsulfanyl-

N-((2r, 5%%?%6&%0%%%&%&@8%?@3&%%@ @ 3 g%ﬁ@ﬁ;ﬂol)z% Bilironitrile

(15 mL)1 TR reduléibg 6udpensidn whs §t&red d.182 °C&‘bt 3 dhys. 1 83-1.92

'ﬁmrea@%?og@mtg\ge %@::sl q)(ﬁp ﬁl)\lufe§ \yﬁ'g @A% @H agh%ilw%%p(ater (2x30
mL) ancfsgrm;?( é?h'L?)ta?Qt (leg IE[L ﬁh%qurédgﬁlﬁ@agl ﬁﬁeée):cﬁﬁiﬁgev%éégatf)q)ta an
orange diMFH) + = 564; HPLC tR = 3.46 nin.

The crude product was purified by flash silica chromatography with EtOAc. Pure
fractions were evaporated to dryness to afford methyl 2-[(3S)-1-[6-cyclopentylsulfanyl-5-
[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-yl]pyrrolidin-3-yljacetate (1.0g, 79%) as a

pale yellow foam.

1H NMR (400.13 MHz, DMSO-dg) & 1.3-1.4 (2H, m), 1.48-1.78 (13H, m), 1.9-2.22 (8H, m),
2.55-2.7 (1H, m), 3.1 (1H, dd), 3.35-3.45 (1H, m), 3.52-3.6 (1H, m), 3.63 (3L, ), 3.68 - 3.73
(1H, m), 3.85-3.92 (1H, m), 3.98 - 4.05 (1H, m), 4.37 (1H, s), 6.12 (1H, d), 7.52 (1H, d), 7.64
(1H, d)

m/z (ESI+) (M+H)+ = 514; HPLC t = 2.68 min.
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30 WD 2008/ 053194 PCT/ GB2007/004131 156 Exanple 178
2-[(3S)-1-[6-Cycl opentyl sul fanyl -5-f

W@ ¢as/ 05834 5- (di f| uor oret hoxy) - 2- PCT/GB2007/004131
adamant yl | car banmoyl | pyri di 1552- y11- 3- pi peri dyl | acetic
acid OOON.O0O >F HF3NNSS5 To a solution of

h
Intermegfa{te( gé) -1-[6-cycl opentyl sul fanyl -5-[[(2r, 55)-5-(difluo
methyl 2“[g$'$)t hpecyf@emylsulfanyl-s-[[ 21,55)-5-(difluoromethoxy)-2-
adamant yl | car banoyl | pyri. di n-2-yl]-3-pi peridyl]acetate
adamanty beagbarpoyl yz@m%ﬁﬁpynrw@iﬁﬁrﬂd}?&ﬁa{eso n) was added 2M
sodi um hydroxide (6.06 nL, 12.12 innol) and the
m xture was stirred at anbient tenperature for 20
hours. The myXtiure was acidified with 1Mcitric acid
@@med to approximately half 1o volune
< acét at>e‘(F50 m.) was added and the m xture
ed sequehtially with water (2x25 nL) and

ur at gd brine (25 mL). The organic |ayer was dried

over , filtered and evaporated to afford desired
product—620 ng, 91 % as a white foam 1H NWVR (400. 13
MHz, DVMSO-d6) 8 1.23-1.35 (1H, m, 1.38-1.75 (10H, m,
1.8-1.93 (6H m, 15 1.95-2.06 (4H, m, 2.08-2.27

A solutiqzéf 2-tfyorgsulithoptlpiflaioacetica®id (DK 82dul)., 3.20 guaplp@ gnbjAlrous

acetonitrife’'(3 é[égva?sﬂ%ﬁeq éx%lﬁli}qsg)fb (1%3%15[5))% o%‘#n%%yl_l'(%@ S)d f—'[é%&él%}lflentylsulfanyl-
5-[((2r,5|@)1Sihy&Boxy-%dﬁnhﬁ?ﬂﬁhrb%%ﬂb?@]ﬁyﬁdiﬁ%l]ﬁ;‘?ﬁe@dtn‘i’j F1)3cetde (930 mg, 1.85
me

nterned ate 87 20

mmol) apd pomsy (1) jcfc@dqﬁ@ﬂ@g;ﬁ.ﬁ/ gmpqlhﬁwnhsdl[opg agetopitrile(Gyymk-hwprmed to
45, o135 BAGEE DD PR Rty e i s ity °C or 0

minutes Anhydr ous pot assi um carbonate (1.019 g, 7.37 mmol) was
z?dded In one portion to

(9)-ethy| 2-
ipRstion imfxwrwy%&fgtcsm@tﬁf Gt vie Et@A2 130 gl andgvashed
i 1} 2634 DF 9artd SHGLRAGINKlS4 T N ic | dried
sequentiZfEPlulh30fertoCly ALIaEs SHTRAATNKI B HMMle fhnic layer was dried over
MgSO4Nil(er@t arfssgvaperatedrtorifot addempotiyétiapyn odinge o8- car boxani d
The crude p(r<1>c'h9ct Was %uﬁﬁec{%}’ hZ\shl s%igaué%££§5é{ah 3?, elution gradient 20 to 50%
EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the desired product (740

mg, 71%) as a pale yellow foam.

1H NMR (400.13 MHz, DMSO-dg) & 1.27-1.36 (2H, m), 1.37-1.65 (7H, m), 1.73 - 1.82 (SH, m),
1.83-1.92 (SH, m), 1.96-2.1 (6H, m), 2.4-2.57 (1H, m), 3.0 (15, dd), 3.25 - 3.35 (1H, m), 3.4-3.5
(1H, m), 3.51 (3H, s), 3.55-3.65 (1H, m), 3.8-3.93 (2H, m), 6.12 (1H, d), 6.57 (1H, t), 7.49 (1H,
d), 7.54 (1H, d)

m/z (ESI+) (M+H)+ = 564; HPLC tg = 3.46 min.
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(15 nL). The resulting suspension was stirred at 115 C
for 3 days. The reaction m xture was cool ed, dil uted
wowak/os1®Ac (50 nl), washed with water (2x30 PLY/GB@7/004131
brine (30 nL) and the orgaméc phase was dried (MySOH4),
filtered and evaporated to an 5 orange oil. The crude
Exam lpiﬁuct was purified by flash silica chromatography
Et OAc. Pure fractions were evaporated to dryness
2-[(3S)-1-¢6- vaﬁmbdnmﬂfﬁhvﬂs;f[l(@l%s)JS-{<ﬁflama)|nmihmvgl23uI fanyl -
2

ALl oyl Ryriging sRipgridyl]acetic ack -3
- pi perldyl] ate (1. 159, 89% as a white foam 10
1H NMVR 400. /Hz, DVMBO-d6) 8 1.28-1.75 (17H, m,

o. o 1.79.- >_,2 25-2.35 (2H, m, 2.77 (1H dd),

2. Q\S.OZH(lH m¢g 3.61 (3H, s), 3.84 - 3.87 (1H m,
e (1H m, 4.12 - 4.18 (1H, m, 4.24 - 4.30
H m,J 4.37 (1H, s), 6.49 (1H, d), 7.59 (1H, d),
d mz (ESI+) (MtH + = 528; HPLC tR = 2. 86
I nternmedi ate 88 net hyl 2-

[(3
Toa soll§§ r%of{(rgeﬂfi?'lﬁjoﬁgﬁgiﬁ g%lg)g%}ﬂlsﬁ_’lfa{l{g( gr[ (®r,55)-5-(difluoromethoxy)-2-

adamantyﬂcd}hatmyyl]mrdurdﬂfyl]zs plgeriByljaqetats @@Dﬁn@de?ﬂanmoo in h@tlahol (30

mL) wasad et a5 s RPN (P08 dRloldald Tomalh 49 e misusvas gtgepd

amblentrggﬁ%grathfé@pw%@gs acetonitrile (3 m.) was added
dropwi se to a solution of nethyl

'lZle[n(uxg)re wap aeidiftidopigni M citwictagifh(30 mL), evaporated to approximately half

r ox damant vl ) car i di. - .
volume Pich b5} nct 3D BB oed GRYRE it ELRE IR RUA Al E Evith vt
(2x25 m{) hnd %@%d(‘tﬂm@ ZQS ﬁl.L) Orke2orpaat layenwandiyell &s MgSO4, filtered and

acetonitrile warnmed to 45C, over a period of
evaporated wmﬁfordﬁi@élredfwrp%éém mEed Yakan a Vhre 88Nt i on was

stirred at 45 C for 30 25 m nutes. The reaction

m xture was concentrated and diluted with Et OAc (50
1H NMR4Q0. Bl Ha PMSIO-dg 8 028+ 1. 20 (WH, wh), h. 38l &7 (108K 25, hi8)1.2h@H, m),

rat ed i.ne_ (25 or. ico | r i ed

195-2.03 008 e 2P iemea LhatE oaboranat ¢ S 55 gk 415423
1H, pzf@@'u%h QUANGE &) 4.87 VP,290%103PL a1 7.68 (1H, d 121 (11,
( m)PCT/ GBZ 7@*84131('1 15(2 The@upe p?(gduc vvas( pur) ( )
m/z (EShy) (M-idHH =s§di4 d@Pldhtrondtldgmiaphy, el ution gradi ent 20 to

50% EtOAc in isohexane. Pure fractions were

evaporated to dryness to afford the desired product
Intermedite 87Ny, 62% as a pal e yell ow foam
methyl 2-[(3S)-1-[6-cyclopentylsulfanyl-5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-

2-yl]-3-piperidyl]acetate

Anhydrous potassium carbonate (1.019 g, 7.37 mmol) was added in one portion to (S)-methyl 2-
(piperidin-3-yl)acetate hydrochloride (0.476 g, 2.46 mmol) and 6-chloro-2-cyclopentylsulfanyl-
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5 1H NMR (400.13 MHz, DMBO-d6) 8 1.24 - 1.34 (1H, m,
1.40-1.74 (10H, nm), 1.81-1.94 (6H, m, 1.95 - 2.21

W@ 2d8/053194 2. 23-2. 37 (2H, m), 2.78 (1H, dd), 2.Bdr/6B30001004131
(1H, m, 3.62 (3H, s), 3.9057
-4.00(2H, M, 4.16-4.19(1H, m, 4. 27- 4. 32(1H , 6. 49(1H, d)

N-((2r.59)g% }gro% Yook i%déﬂaantél?g};riﬂa &6%&0&%%’5%%()1 0 &2 %}r@ 1¥l)bug1rémtnle
(15 mL) 172 sifltidSSspdnsidn was stirred at 115 °C for 3 days.

1(2r,5s)-5-(D fluoronethoxy)-2-adamant yl | car banoyl |

T;heéwtl@xy R Wapsqaled, ﬁﬂgteé it Ao D b af@@ﬁdéw&twatel (2x30

mL) andc%rﬁ)l né&lglm afd e o>rg§nlc ghase was/driEd Mstﬁl) -Eﬁte?eﬁﬂdlgvb}?&ated to an

orange -[ (3S) - 1- [5 [[(2r 5s)-5-(di fl uoronmet hoxy) - 2- adamant yl
car banoyl ] -

TPreepydegubdianh ydas pynﬁetl hy Aaghl §ili@-ghireatoghpphaweh it ACSBGe

oI 0 added 2M
fraction{Gipe SHAYUFOL S 1o 6 meBYLA TSI o SO W -5
I o I at & Bane$1.13089%
[(2r,59)- {55y B0k &2@%‘&“@”’%’3 el lvvied ?cf‘lgél%“a 13889 as o
white foamapor at ed to approximately half 20 vol une then et hyl
acetate(50 nL) was added and the m xture washed
sequentially with water (2x25 nL) and saturated brine

1H NMRZAﬁ)OnlB)MHEhDMS(QQTé) & 1128yer5 MHH eh)l Ed9 aver (91%@42 25 2.35 (2H, m),
and evaporated to af esired pro

ed
2.77 (Hi 715’&9 2rﬁ} -3.02 (D, b 30tk &), f3<§ém3 &Mlﬁvm)( 498- ﬁ%(lrbhzn) 4.12-4.18

i, m 6 $344RrgnPe 47, 5 o b3, 0, FGHEH, By o)

m/z (BSUOKVHT)- <1555 HPIAT t42i86min. 2. 11 - 2.3 (5H, n), 2.80
(1H, dd), 2.9-3.1 (3H ), 3.9-3.98 (1H, ),
4.17-4.25 (1H, ), 4.27 - 4.32 (1H m, 6.49 (1H d),

1H t), 7.61 (1H d), 7.68 (1H, d), 12.09 (1 H,

Interm uﬁﬁfé (ESI+) (MrH) + = 538, HPLC tR = 2.96 min. WD

methyl 2{(68)- MG—EQ@IOWIMWSEKQE.SSD—S-Gcﬁﬂuorbmﬁflomé)ﬂz-at e 89

thyl 2-1(3... ..
adaman@9%?“3‘93[15‘%’%‘1,“5%)5'-”53WW‘&Wgcffaé?jarrant yl ) car banmoyl ] - 6-p
ropyl sul f anyl ridin-2-yl]- 3-piperidyl]acetate O
0 o/@mos

F>—F
oy

A solution of 2-(fluorosulphonyl)difluoroacetic acid (0.431 mL, 4.17 mmol) in anhydrous
acetonitrile (3 mL) was added dropwise to a solution of methyl 2-[(3S)-1-[6-cyclopentylsulfanyl-
5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]pyridin-2-y1]-3-piperidyl]jacetate (1.1 g, 2.08
mmol) and copper (1) iodide (0.079 g, 0.42 mmol) in anhydrous acetonitrile (27 mL) warmed to
45°C, over a period of 1 hour under nitrogen. The resulting solution was stirred at 45 °C for 30
minutes.

The reaction mixture was concentrated and diluted with EtOAc (50 mL), and washed
sequentially with water (2x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgS04, filtered and evaporated to afford crude product as an orange oil.
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5 Anhydrous potassium carbonate (1.088 g, 7.88 nmol)
was added in one portion to (S)-nethyl 2-
W@ piopesitgh n- 3-yl ) acet ate hydrochl oride (0.508 pPCT/@B&®7/004131
mol ) and 6-chl or o- N- ( 5- hydsoxy- 2-
adamantyl ) - 2- propylsulfanyl pyri di ne- 3- car boxam de (1
t
The crudd’ dorgdel,%g’wgl ognlgl\k/\%%éc{slplpﬁér 45 ﬂﬂ",'a c%déﬁaé&ér@}?ﬁ?-)egl o;{%?aﬁ]&ﬁ uhtd 56%
EtOAc 11!1 mhéxane Rnre( fractionsagere e(aalpechted:hol diyeds wi zﬁfbrEEttl@ﬁdJes(rEd)product (750
. ﬁ \é)ath water (2x30 10 nL) and brine (30
mg, 62/‘1}195;51139 é’e PYdRME- phase dried (MySO4), filtered and
evaporated to an orange oil. The crude product was
purified by flash silica chromatography with Et OAc.
1TH NMBP(#09. 13f Midlzs DMBO wex &1 .24 ap Srid(fl Bel i) ol .40 Yd$ 0 omaf 1. &lr-4.94 (6H,

m), 1953, D L2 2T BDpt R T Htrim 3 GIL 9 390

-4.00 (2@1 BOY 4, qiath«)G('th ﬁl) (412711@,32%%9 m§1~°6 49 (ﬂ@i a) 36589’@1—1 @)N7 61 -7.63
foam 1H NWR ( 6 (3H,
(lHd)i6251Hd)36(3H , 1.40 - 146(1H m), 1.57 - 1.77

7 224 - 2.38 (2H my, 2.7
H’/Z(Esﬁﬁw%}d) %7783§1P%%q{(()—6§|?§@m 73,62 (3H,( s),mg%. 82-3. 9
(1H ), 4.13-4.21 (1H, n), 4.24 - 4.3 (1H n), 4.37

(1H s), 6.50 (1H d), 7.60 20 (1H d), 7.62 (1H d)
Ew@_l&ﬂ_([zsu) (M+H)+ = 502; HPLC tR = 2.64 nin.

pvrldln-anﬂv Jmﬁelﬂiﬂvlmkleﬂuhélﬂnyl - 25 pyrl dl n- 2- yI ] -3

-pi peridyl] acetate WD 2008/ 053194 PCT/ GB2007/ 004131

160 Op OQ -F HF NNS A solution of

2-(fl uornosu S3£I|f|uoroacet|c acid (0.453 nm, 4.39
' hydr ou Acetonitrile (3 nL) was added

o a sol Gtion of net hyl

2 [(§S) %V[S [((2r,5s)-5-hydroxy- 5

-adamantyl ) car banoyl ] - 6- propyl sul fanyl - pyri di n-2-yl ] -
3-piperidyl]Jacetate (1.1 g, 2.19 mmol) and copper (I)

i odi d 084 anhydr ous etonitrile
To a solyiem S ia8l-o oo v b > 2o daino -6
pop S BRI TN SO D0 (30 85 k) Rl 1)
added 2&insddiling by drdxide {h7EnDAG 548 0mmb)) and tirk miaslre dvas stirred at ambient
|aIIy with water (2x25 nlL) and saturated brine
¥e organic layer was dried over 10 MySO4,
Thel thiREiR6 was dcigifRaayidt exl dificacidd nel ) eeappfRsiietappfox@iately half
orange oil. The crude Jor oduct was purified by flash
volume gieh |egrwl atataieidd ograpnadded ard the nixaue washedgequentislyvith water
(2x25 mgﬁ In esdturajceﬁ P]?lé ?%?%5”’1&% s(lglr %g}E 'laSr'éf’ W@?&ﬁedﬁ‘d’\%g (Mgé(%j ffifred and

Ss'10 a
evaporated to afford desired product (750 mg, 91%) as a white foam.

tempera qydrr@;)

1H NMR (400.13 MHz, DMSO-dg) 8 0.96 (3H, t), 1.22 - 1.33 (1H, m), 1.40-1.52 3H, m), 1.58 -
1.7 (3H, m), 1.8-1.94 (6H, m), 1.95-2.07 (4H, m), 2.11 - 2.3 (5H, m), 2.80 (1H, dd), 2.9-3.1 (3H,
m), 3.9-3.98 (1H, m), 4.17-4.25 (1H, m), 4.27 - 4.32 (1H, m), 6.49 (1H, d), 6.87 (1H, t), 7.61 (1H,
d), 7.68 (1H, d), 12.09 (1H, s)

m/z (ESI+) (M+H)+ = 538; HPLC tgr = 2.96 min.
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(875 ng, 72% as a pale yellow foam 15 1H NWVR (400. 13
MHz, DMBO-d6) 6 0.96 (3H, t), 1.24 - 1.34 (1H, m,
wQa2®8/0331% (3H, m, 1.58 - 1.71 (3H, in), 1.76-PCr/G82007/004131
(10H, 1), 2.09-2.2 (3H, n)1592.24 - 2.35 (2H, in), 2.81
(1H, dd), 2.91 - 3.08 (3H, m, 3.62 (3H, s), 3.92-3.98
. 4.15-4.22 (1H, ™), 4.24 - 4.32 (1H, n), 6.50
I“terme{‘i%ﬁ?ssm , 6.87 (1H, t), 7.61 (1 H, d), 7.69 (1H, d)
methyl ZE{KXZS)( llEﬁ-;[i%%r(ﬂ‘d%ﬁl)hyd?bx@%addﬂ?dl@lbcﬁrbanﬁ)yiB]%-pidpylsuﬁﬁ)nyl-pyridin—Z-yl]-
anpl e

o np

3-piperidyljpeedade- 1- [ 5- (f (2r, 5s) - 5- (Di f | uor onet hoxy) - 2- adanant y| _
| car banoyl - 6-propyl sul fanyl -
pyri di n-2- yII[“olldln 3-yllacetic acid 0O F N 17: H

L o F NN S w020us/ 683194 PCT/ GB2007/ 004131 161 To a
sol @it pn §f net hyI

-[5-[[(2r, 5s)-5-(difl uoronet hoxy) -2-adamant yl

] ar banD l']-6-
ropyl sulMyanyl - pyridin-2-yl]pyrrolidin-3-yl]acetate
(760 ng, 1.41 mmol) in nmethanol (30 nl) vvas added 2M

Anhydre oSN soropre s (hPaR e 7 B8 otk Bel S oG hGed 10 [ ety 2-
(plpendlmeymoéﬁaw By dbeshi &§deciof 308 %, M indbl) @hd 6lchlcr6eNL(£- ﬁg»d@k}qz-

evaporated to appr oxi maetely hal f  volune then ethy
adamantgl) €t Bnoeﬁsolfmd pm@nwd@@bmmldm@ gri2xBupaoldn bmgm@ﬂe (15 mL).
uent i aJI 5.01) and saturated brine
The resuft SrlilﬁgenSLPﬁe rstg[;la asyeérgov{ésd g? i ed over MySO4,
ThelrtKi0f néiRGhre ﬁf‘d@&iﬁlai, dtlutea vaiflf Emcﬂ(aelnme)d w@ﬂ&dlmzi&h water (2x30
(b?x?O 919 as a pale yello owde
mL) and( @@_(ggnﬂ;q)tthe Bm@cd@as%d@ecb@/lg%(ﬁn) f tere@ aa@evappragte;dtozqq orange
. m, 1.59 - 1.75 (3H, in), 1.85- 224(12Hs)241-
oil. 2.47 (2H, m, 2.55-2.65 (1H, m, 3.03 (2H, t), 3.1

lgé?r%&ég%oc(i s n)pugﬁ@dl‘t?( ﬁ!i%l sifda clﬁ;mﬁgtoér ?l? With E{bj% Pure
fractionbw&e e@apd;rait:gl to dryBess(td Effgrzdzmtgyl 2}{!(32111—}]5 [(;(,2;,55_])5 -hEdro¥H2-
adamantyﬁi:agh.@éﬁi-pég géy%awll-p)gl??-g-)é;‘-glplpe[rglyﬁﬁe%,te éf] 1 1g,J8§%) as a pale

yenowféa}mS hydr oxy- 2- adamantyl)car banoyl ] - 6- propyl sul fanyl -p
yridin-2- yl]pyrrolidin-3-yl]acetate O ...11CH

1H NMR (400.13 MHz, DMSO-dq) § 0.96 (3H, 1), 1.25 - 1.36 (3H, m), 1.40 - 1.46 (1H, m), 1.57
- 1.77 (9H, m), 1.79 2.1 (7H, m), 2.24 - 2.38 (2H, m), 2.7 (1H, dd), 2.93 - 3.06 (3H, m), 3.62
(3H, s), 3.82-3.9 (1H, m), 4.13-4.21 (1H, m), 4.24 - 4.3 (1H, m), 4.37 (1H, s), 6.50 (1H, d), 7.60
(14, d), 7.62 (1H, d)

m/z (ESI+) (M+H)+ = 502; HPLC tg = 2.64 min.

Intermediate 90
methyl 2-[(3S)-1-[5-[[(2r,55)-5-(difluoromethoxy)-2-adamantyl]carbamoyl]-6-propylsul fanyl-
pyridin-2-yl]-3-piperidyljacetate
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20

NOO, NNS 20 Anhydrous potassi um carbonate (1.088
g, 7.88 mnol) was added in one portion to (S)-nethyl
WQ@20080531901 i di n- 3-yl )acet ate hydrochl ori de (0.BTRGH2007/004131
2.63 mmol ) and 6-chl or o- N- {(02r, 5s) - 5- hydr oxy-
2-adamantyl ) - 2- propyl sul fanyl - pyri di ne- 3- car boxam de
(1.0 g, 2.63 'm in butyronitrile (15 nl). The
resul ting su5|on was stirred at 115 C for 3 days.
(|) o The r eact i on A U E_vvas cooled, diluted with EtOAc
7 Wwashed wi hat er (2x30 25 nL) and brine (30
he organi c phase dried (MgSO4), filtered and
e apé"ratEé to an orange oil. The crude product was

rifiedNy flash silica chromatography with Et OAc.
Pure frag¢gtions were evaporated to dryness to afford
met hyl 2-[(3S)-1-[5-[((2r,5s)-5-hydroxy-2 WO
2008/ 053194 PCT/ GB2007/ 004131 162

A solutlo% ﬁ?’[{? {}L%ggsyﬁihgggﬁgl@l x(%gg{}f%pa\é cfs(g).]ﬁ{;?'}%{lfé 4;3/ § I gl cﬁf oy %ﬁ:h%@r)é[ls

aceton1t1$l@|(3 ehl) :][.ifzi??gdﬁﬁ’ec( 4P wiss tMalZsol@MﬁQfdﬁe)th}S 29[(9@) I-%ﬁ{((lgiﬁzs) (')58hyd1oxy—
-adama{@l)caﬁl?)amozl]épl@pglgul(fq}];{l-pmldmz’z-gg 32p1per(1cj}1]j]ac§pjate (3.1g3 2.19 mmol)

end copigt ) g @ 9 gl o gl pepoptifeag i) g o 45

over a p&idbofd. I8ir (thébr mt)rogeﬁ Ble (ekiliing poluti6n $@s ftirrdd atdp, C?foﬁ 30 minutes.

oy S S o7 1P |

sequentlgﬂy 9v1t[1 QVEItér(@f(ZﬁﬁlL’) Qn(( Qelt{u ateQHRHE t(ﬁ‘?ﬂ)) ﬁie&ﬁ@érﬁ@ [Hy)éf M@Hrled over
[']-6-propyl sl | - pyridin-2-yl]pyrrolidin-3
MgSO4, iidtqlabmdaﬁvapwateglgo a.flfor rudy @ougt as W Nr@gAOQoI ution of

(flyoro hon or,oagcet i,c i d

Tyt Trogin s gttt bu SBUORIGH e Rtobrb i cfpragen 20 o

50% Et@'A@ ﬁi’?sé?&xbﬁe Q’uﬁ&fréﬂtioﬁ@ wete &BbbMted to dryness to afford the desired product
g& ) -1-[5-[((2r, 5s) - 5- hydr oxy-

(875 mgp TH@hmemPIiF ye W& | - 6- pr opyl sul fanyl - pyri di n-2-yl]p

yrrolidin-3-yl]acetate (970 ng, 1.99 mmol) and copper

(1) iodide (76 ng, 0.40 nmol) in anhydrous
1H NMR@GIIOOHJ' Mz, ®MSG-dz)-9 OMr(BHpIt)I D24 4534 (bMem),al . i iS5q@HpMm), 1.58 -

upder_nitro

171 Gy {6 SOS 450K 0 0962 3 U5 e 200 30 2 e B TH. dd), 2.91 -
3.08 (3H“n§§)t W2 (V1550909 81Y: %”ésf ‘HE%)aMs ] iZU(EﬁjnW ibyg Eh%c(lfrﬁ{%l) 6,50 (11,

ent| al wat'er  (2x25 i a
d), 687$Hﬁu:)é‘t(eld(1lb} |dmé766926Hﬂd) The organi c Iayer was dri ed

m/z BSEY TM+H)+ = 552, HPLC tr = 3.39 min.

Example 180
2-[(38)-1-[5-[[(2r.55)-5-(Difluoromethoxy)-2-adamantyllcarbamovl]-6-propylsulfanyl-

pyridin-2-vl]pyrrolidin-3-vl]lacetic acid
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MySO4, filtered and evaporated to afford crude product
as an orange oil. The crude product was purified by
wo b@shsadd | ca chromat ogr aphy, el ution gradi entPRDGBR007/004131
50% EtOAc in isohexane. Puite fractions were
evaporated to dryness to afford the desired product

toa s B P S RO s
propylsu[fhmyllp ir-2-31]pPrroBdin- 3ﬂ§l]acbta8él(760 JngQS 414timoly)in methanol (30 mL)

06 (5H s), 2. 22 (5H % 2.53 - 2.7 (1
was addqd)2M:§0¢1gm(}g14ro>g1§1e (7307lm{_,1|1.|4 lﬂ@r)mol\)@x theanigtmg yas firved bt ambient

temperatﬁ%&‘( g??gg‘g‘/ 004131 163 3.33 - 3.46 (IH m, 3.52-3.6

63 (3H, s), 3.70 - 3.77 (1H, nm), 3.91 -
The %x(ui:é-lwaﬂicldﬁsd vith( 1V, citely acid. (838 (LY, dvapoiptediio GPprokinkdetely half

volume t: %12 gtﬁm%pe atef5 %gghﬁyrgé Zaj}%qE allnt% t@g g}l}‘&l.)ilre[ \gaer v%gshed Sé_q%e}’ltﬁeally with water
(2x25 mL{ Z{d SAdrared %5115 25 yﬁﬂ%@fﬁm@r gémmiri@d' FRf M?gw hit@fed and

pT OpOXY- pyri -piperidyll acetic acid

evaporated ta aff@@d kiesﬁédl—}nro(lhllcl&l(@ming,af) 180) astai pote xﬁﬂlomepdwder
2-[(3S)-1-[5-[[(2r, 5s)-5-(difl uoronethoxy)-2-adamant yl
] carbanoyl ]-6 10

lHNMIQ(AFU@OPSYMIPMDMSB )y$d>98(mp@r1| mllav 8), (11531L 195 (3H, m), 1.85-
was added 2M sodi u

224 (12Hysl)s %xhldé 6(71(2I11Lm)22 g@%ﬁgﬂlﬂ 1hd 03 €2t tb,u%b(léﬁldd%,u Bt -3.41 (1H,
f20 h
m), 3. 52?5@ 3%?@?552? %ygg 1;’%,;}{1 6t1e3'I§H2§)drf er(SlH’B’ 7.60 (1H,

d), 7.64 WH ldUBLZ I/WIH s{5 m.) was added and the mixture

with 1M C|tr|c acid (2 nL) causing formation
m/Z(ESIdT) (MJF\H‘}th‘eS%ﬁlr EPLG; ®at &80 MIB. The ni xture was stirred

for 30 mns, filtered, washed with water and dried in
vacuo at 50C to afford

Intermedidt¢ 98) - 1- [ 5- [ [ 5- (di f| uor onet hoxy) - 2- adamant yl ] car bano

et 2 SRR B ot Do S a8 i

yl]pyrroflam-3]-?_1!?310%’(@@6'5 (1H m, 1.37-1.49 (1H m, 1.5-1.6 20
T.61 - 1.96 (11H, ), 1.97-2.08 (2H, in),
2.1-2.

5H, 2.82 (1H, dd), 2.95-3.06 (1H ),
403-4.0 (1 ok, 1 - 4.2 (1H, m, 4.25 - 4.28 (1H,
. (2H, ), 6.45 (1H d), 6.9 (1 H t)
Hd) 8.02 (1 H d), 12.2 (1 H, s). mz

97
ﬁ@l +) = 522: HPLCtR = 2.97 nin. 25
erned e 93 met hyl 2-[(3

S)-1-[5-[(/(2r, 5s)-5-hydroxy- 2- adarmntyl)carbarmyl] 6-p

Anhydrorég @gi%gg%}g&ﬂ:}g%#é@ggg, aggpe : cl)lsI \&/Jva]s ac%:e% ia one pVQOD to (S)-methyl 2-

(pyrrolidin-3-yl)acetate hydrochloride (0.472 g, 2.63 mmol) and 6-chloro-N-((2r,5s)-5-hydroxy-
2-adamantyl)-2-propylsulfanyl-pyridine-3-carboxamide (1.0 g, 2.63 mmol) in butyronitrile (15

mL). The resulting suspension was stirred at 115 °C for 3 days.

The reaction mixture was cooled, diluted with EtOAc (50 mL), washed with water (2x30
mL) and brine (30 mL), the organic phase dried (MgSQy), filtered and evaporated to an orange
oil.

The crude product was purified by flash silica chromatography with EtOAc. Pure
fractions were evaporated to dryness to afford methyl 2-[(3S)-1-[5-[((2r,5s)-5-hydroxy-2-
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164 0 -OH OONNO A solution of
trinmethylsilyldi azomet hane (2M sol ution in ether)
w@ 008AB1pd., 0.66 Mol ) was added dropwi se to BCEGBRI0H04131
sol ution of 162
2-[(3S)-1-[5-[((2r, 5s)-5-hydroxy-2-adanmant yl ) car banoyl

) ) o Lo 3 o | .
wtamancl s SRSRRS ML 2 PO L AR PR g 770 o
pale yellék s@izd;, over a period of 1 minute. The resulting

solution was stirred at anbient tenperature for 1

hour. A further 200L of 2M TMSdi azonet hane was added

| t ent

i NMEURBS OB IS 00 6 151 B S5 BT ot . 192
2.08 (SHi;hQ 2:thdé23|c(ﬂHdmo12 §&2. 7o H, )2 0D 2 H  tasSh0&4 3.18 Q1 H,om), 3.39 - 3.41

o SESTBLIBRSED 24 S 5 905 D 5oL LA WS MERE o4 31,0,

6.13 (1H} £1)(,2'r535(1ﬁ) d§7<h;yciﬁoziy 2-adamant yl ) car banyl |
6-propoxy-pyridin-2-yl] -3 -piperidyl] acetate
m/z (ESIF2 (gl + 99938, BIPLE tesl Db ess oil that crystallised on
standing to a white solid. 1H NWR (400.13 Mz,
DVMSO-d6) 6 1.00 (3H, t), 1.18 - 1.45 (4H, m), 57 - 1.9
Intermeamwgm 1 93 - 15 2. 05 (3H, m, 2.2 - 2.32 (2H, m,
gq 2.9 - 0 (1H, , 3.6 (3H, Sf’
methyl 23[(@&) 13[53-{3[(%& )Srﬁhﬂuomrmthﬂm 2radamapgyllcarbamoyl]H-propyisplfanyl-

H 4.4 (1H, 6.4 (1H d),
y“dm'i}}gﬁyrf‘%%mﬁ?"lﬁgﬁ&% (1H d) m{g (ESISZ-) (MH—I)(+ = 4236;

HPLC tR = 2.6 n. 20 Internediate 94 nethyl 2-[(3
S)-1-[5-[F(2r ndp- (di f1 uoronet hoxy) - 2- adamantyl Jcarb

\ o amoyl “pyp+ein-2- yl]-3 -piperidyl]acetate O
o 0 olo >H-F JI:F HF NN O A solution of
~<;_§;g ul phonyl ) di fl uoroacetic acid (0.128 nL, 1.24
) in ®phydrous 25 acetonitrile (1 nL) was added
dropwi se tp a solution of nethyl

2-[(3S)-1-[5-[((2r, 5s)-5-hydroxy-
A solutia’h mtfhmxrgduhdmnbhcﬁﬂym]oa&ti@raopﬂmmyﬂwﬂ 98 @unydl) inZanpi/ drons

acetomtr #@et atagééégrfpw go 8 ng)o (?f)mqr%%(]l%%)gg/[%g(%%gs) 5-hydroxy-

2-adama9%@%aﬂwﬁﬂo}1]1@pﬁgpmmf@ﬁfyﬁeh@yﬂ%y&&dﬁ@3rgﬂ;])ac&%mb 3, 1.99
4 over peri od hour nitrogen
mmol) anéseprer A ighdait760ng, W) mmiolyig@nhydrags @efcxmtﬂko@i?nmfwt warmed to

45°C, over a period of 1 hour under nitrogen. The resulting solution was stirred at 45 °C for 30
minutes.

The reaction mixture was concentrated and diluted with EtOAc (50 mL), and washed
sequentially with water (2x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product as an orange oil.

The crude product was purified by flash silica chromatography, elution gradient 20 to 50%
EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the desired product (790

mg, 74%) as a pale yellow foam.

1H NMR (400.13 MHz, DMSO-dg) 5 0.96 (3H, t), 1.39-1.48 (2H, m), 1.59 - 1.78 (3H, m), 1.84 -
1.95 (4H, m), 1.96-2.06 (SH, s), 2.07-2.22 (5H, 1), 2.53 - 2.7 (1H, m), 3.03 (2H, 1), 3.1 (1H, dd),
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The reaction m xture was concentrated and diluted with
Et OAc (25 L), and washed sequentially with water
W@ 2008053129 and saturated brine (10 nlL). The orBErNG82007/004131
| ayer was dried over 5 MgB34, filtered and evaporated
to afford crude product as an orange oiI The crude

[i r el
333 - 3.5 QRS 82T S0 o GRS e T AL ATARE 3R m). 613
(1H, d), 6188¢1H0tr)37 G@(H{ei),apmetfedi)to dryness to afford t he
esired product 120 4% as a pale yell ow foam
m/Z(ESIfd(MFhP&W 1o biP Prem3) 6 1.06 (3H t),
1.24-1.38 (1H m, 1 5 1.64 (4H, m, 1.7 - 1.8 (1H,
m, 1.82 -2.18 (11H, m, 2.2-2.32 (5H, m, 2.81 (1H,
Exampleldlm 3.00 - 3 07 (1H n) 3.69 (3H s), 4. 10 - 4.15
) 4 . 6 4

yl]-3-pi é#ﬁmhcét}@g&d 536 HPLC {R = 3. 46 i n. 15 The
OW ng anpl es were prepared in a simlar manner

to Exanple 1 romthe corresponding acid conpounds.
Conpoun@ Ex wdH NMR S M5 nle MK 18 (3R)-1-[6-
0#° 1H 13¥MHz,—DMSO- d6) 536; 2

cycl op nt§l sul fanyl - 1.36-1.44 (2H, ), 1.45-1.73 (6H,
,NHPOC 5-[[(2r,5s)-5- 1.88-1.91 (4H, m, 1.92-2.06
m,\tR = (difluoromethoxy)- 2.07 - 2.3 (7H, m,
3.13-3. 27 (1H m, 2.92 2- 3.43 - 3.58 (2H, m, 3.60
- 3.72 (2H, m, mn. adamantyl]carbano 3.89-3.95 (1H,
To a solntion & reghyl %[(08)-1 1H[[(29,5s)3-(dpjuardinpthdxy)62-adanantyl]cathamoyl]-6-

propoxy?@%d %jf_gyl]tl%pg)?e'(igﬁ]écé%ajfé ngﬁ?ﬁ(ﬁ#%ﬂ 1 %er&{% n&)%?as added 2M
sodium kyldro:8& ( Bmi52.00hhbR THO@sullidndMdAutidMeEd dftdedd 8imbRnt temperature
cycl opentyl sul fanyl - 1.32-1.44 (2H, m, 1.45- 1 74 (7H,

for 24 hewyrs. HPLC o 5-[[(2r,5s)-5- 1. 83 - 1.90 (4H m,

Aoyl s LGP0 e 5

and the mxturd a8ﬂ1ﬂlec0\21tl(r 2M citjc acid (2 mLpcarhigt fptmamndpoyigtelgecipitate.
The mi)c§rlr!j>_| 'Wlﬁ pfaqrﬁi %99§)]In1§s,tfg}f_egng, ?v%ﬂ}(eldglyi’tﬁ%fé‘reg alechq]{iedsz'}r_vacuo at 50°C to
afford 2311 9L Fiftoh{¥ndsE )9 R 3h B AN bhGoy 16l Hopoxy-pyridin-2-y1]-3-

piperidyl]acetic acid (110 mg, 94%)

1H NMR (400.13 MHz, DMSO-dg) 5 1.00 (3H, t), 1.2-1.35 (1H, m), 1.37-1.49 (1H, m), 1.5-1.6
(2H, m), 1.61 - 1.96 (11H, m), 1.97-2.08 (2H, m), 2.1-2.3 (5H, m), 2.82 (1H, dd), 2.95-3.06 (1H,
m), 4.03-4.09 (1H, m), 4.1 - 4.2 (1H, m), 4.25 - 4.28 (1H, m), 4.31 - 4.41 (2H, m), 6.45 (1H, d),
6.9 (1H, 1), 7.97 (1H, d), 8.02 (1H, d), 12.2 (1H, 5).

m/z (ESI+) (M+H)+ = 522; HPLC t = 2.97 min.

Intermediate 93
methyl 2-[(3S)-1-[5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]-6-propoxy-pyridin-2-y1]-3-
piperidyl]acetate.
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WD 2008/ 053194 PCT/ GB2007/ 004131 166 18 2-[(3R)-1-[5-
1H NVR (400.13 MHz, DMSO-d6) 524; 4 [[(2r,5s)-5- 0.96

W@ 3dg/083194 1. 37 - 1.45 (2H, m), 1.57- HPLC ~~.PCT/GB2007/004131
(di fluoronmethoxy)- 1.77 (3k4 n), 1.83 - 1.90 (4H, m,
1.93- tR= 2- 2.04 (4H m, 2.08-2.22 (4H m, 2.39 -

2.84 adampntyl]carbaino 2.49 (2H, , 2.53 - 2.62
| (1H, ™, m n. yl]-6- (2H, t), 3.05-3.14 (1H, m,
oo 3.33M434TH propylsulfanyl- m, 3.5-3.62 (1H, 1),
fczjes/ 3.%8 (1H in), pyridin-2- 3.9-3.98 (1H, n), 6.13
1H , 6.9 (1H, vyl]pyrrolidin-3- t), 7.65 (1H d),
. 67 ?017}-1 d), 12.20 (1H, yflacetic acid s). 18
1-15-[[/(2r,5s)-5- 1H NMR (400.13 M1z, DVSO-d6) 0.9

A solutic?r%qo_f": triﬁgéﬁlylsjivlgfcl_iasz:ﬁ{'%iﬁﬁalc‘% &%E%%ﬁ%é eth%é%f&é?li,@@lxpﬁﬁl) was
isd t®a i i - ' 1)@Abamoyl]-
i 4y 5355 gt T, A D
b
6-propoxy-pyridin-d&/1|->mipardyllacetie agidgBOAime. 0.44mapyl) m B Zdalene:methanol (5

mL) at ZE@EV%%_F)&%%%g rgmé%é_lﬁhmcrl‘isuﬁl}lkégf%@h l_leqa)sgslrrgé( b agf.lﬂ'egt'temperature

for 1 howtl ] pyrrolidine-3- 12.5 (1H, s). carboxylic acid
Exa

I
X @)ﬁqlgt f@&g@f@@ dNSpdiazampethanentsin added dropsiiss-agd the wixture was
stirred aﬂsa%mgﬁ)taﬁﬁérgﬂu[’e fr)nopk peridin-3-yl)acetic acid NNI5

sol ution of aqueous 2N sodi um hydroxide (1.6 ni,
The bixtamrovhs evepordetbahd the arwsit iprodadt wad prrifead byoftash silica

Chromatéesr%éh@? \%1?1{ w‘&ﬁm frReians s PYarerated (o By esy b i pgtisyl 2-[B3S)-

RS g i VR B e
¢

(210mg,98%a)Ias inreglosksst dibihat episia pregtandingty aowhide salgl hour s.
The reaction m xture was evaporated to dryness and
di ssolved in EtQAc (25 nlL), and washed 10

1H NMES o3t Malzl MBS 04,2 BC1ER, tyL).18 ands $4fIunhptsgd 109 (1381, m), 1.93 —
ani_.c | ayer ' My

10 nL). The_ or was dried qver SO,
2.05 (3}1(, ey %pe@.%}%ggp%pgt(% 4, 2P 3ry(1H, m), 3.6 3H,’s), 3.92-3.98 (1H, m),
- 5 I -
O o o R AR . U 3B R ] 92 (. 0
8.0 (1H,(d225 ng, 97 %9 as a white solid. 1H NVR (400.13 Mz,
O 6 0 H, 1.13 - 1.18 (1H, , 1.22 -
WZ(ES%?M*?%,=$§6§%%L@RT§)63nil%s (4H, n),( 1, 7??- 1.84

(5H, m), 1.93 - 2.00 (1H, n), 2.13 - 2.24 (2H, in),
2.80 (1H, t), 2.93 - 3.02 (3H m, 3.62 - 3.68 (1H,
Intermedjate #2403 (1H, d), 4.11 (1H, d), 7.63 (1H, d), 7.95

methyl 2(-[1(13;&)— F-)[S-[[}%r', 515;-5-(diﬂuoromethoxy)—Z—adamantyl]carbamoyl] -6-propoxy-pyridin-2-
yl]-3-piperidyl]acetate

A solution of 2-(fluorosulphonyl)difluoroacetic acid (0.128 ml., 1.24 mmol) in anhydrous
acetonitrile (1 mL) was added dropwise to a solution of methyl 2-[(3S)-1-[5-[((21,5s)-5-hydroxy-
2-adamantyl)carbamoyl]-6-propoxy-pyridin-2-yl]-3-piperidyl]acetate (200 mg, 0.41 mmol) and



15

(1H, s) WD 2008/053194 PCT/ GB2007/004131 167 mz
(ESI+) (MtH)+ = 438; HPLC tR =2.83m n. Internedi ate 95
WQ 286531 or o- N- cycl ohexyl - 5-f | uor oni cot i nam deCT/6EB200C004131

N C Oxal yl

chloride (3.74148L, 42.86 mmol) was added
portionwi se to 2,6-dichloro-5-fluoronicotinic

aci d

coppr 3508 5 g Bk B BB L O 408) oy g v

period ofll hewrundeOnifoger. Fhe tr¢s@.nmrg1 solutiog wsasuﬁw @Msact(eﬂ)rBO mmutes

ryness and dissolved in

. T\hﬁéef’d‘f&%aﬂ%@ﬁ Vanheansentrasedhanc
sequenn%%}:hﬁﬁ Wel, ?

or onet

| ut

ﬁ%%tcﬂl

d with

é This sol uti
1

wesned e

eV FEDAS A2 D), and washed
FeEmt 1t B® TRE) b e kprpmsied ove
MgSO4 e ret andrevdpatied o efféwrerade produc as Therangaoili on ni xture

r% Ha%%léqa “?’i

groduet pas Py %gggle]gc{wl% 20 to

50% EtOY G0tk O dTPlireRkidad Wer! &Mpirated o ﬁ%ﬁﬂem—ﬂ) affgﬂ?the desired product

organi c layer was dried over
(120mg, S¢S as atpelt yedlownfoamd crude product.

VHz, DMSO-
m, 1.84 (

d6) 6 1.28 (5H,
2H, M), 3.72

(1H,

ltered and
1H NMR (400. 13
1.57 (1H, m, 1.70 (2H,
n, 821 - 8.23 (1H, d),

My SO,
t),

1H NMI8§2 1ﬁp1%gﬁ?gbﬂﬂ£5dl)o€@}mty 1(2‘351 33 (MAﬁ)euomm (418, /), 1.7- 1.8
(1H, m), d-%%%ﬁ&(mbyé] B8Rk y? (féi,fmhar&} @Hg é@bé@prm%ﬁlﬁem)b HaM(CH. ),

4.10 - 4'%?5(% |

- pr opanet

1)((;2:.622 .
HI/Z(ESIS'@(WJ@ i eI tR7 340 MAUt es under

t%‘ﬁs %ﬁs’fx’@) 33644,

8.26 (IH,EHM was added to

hi ol

6. 87 nmol)

air. The

TG B AP 2R Sb A g e o sty bt

correspohBihigNetlyminmioaxgs. - 5- f | uor oni coti nam de (2.0 g,

6. 87

RO TYL 677 (G1f Y0 B o

a stirred sol ution of
in DM (30 nL) at

nmmol) in DVF (10 nL) was added at room tenperature.
Fhe reaction—mxtUre—\Was vaporated-to drvness—and
Comppund| By ma'Ef’ OAc (75 L f&ﬁé’[R\%shed sequential |y MS
with water| (20 nL) and saturated brine (15 inL). The m/e
organi ¢ lgyer was dried [ over MpSO4, filtered and
evapor Pt ed to afford crude product. MH'
18 | (3R)-1-[6- 1HNMR (400.13 MHz, DMSO-d6) 536;
I\Il“ )Q} 2 | cyclopentylsulfanyl- | 1.36-1.44 (2H, m), 1.45-1.73 (6H, m), HPLC
by L 5-[[(2r,5s)-5- 1.88-1.91 (4H, m), 1.92-2.06 (4H, m), tR =
& (difluoromethoxy)- | 2.07 - 2.3 (7H, m), 3.13-3.27 (1H, m), 2.92
2- 3.43 - 3.58 (2H, m), 3.60 - 3.72 (2H, m), | min.
adamantyl]carbamo | 3.89-3.95 (1H, m), 3.96 - 4.04 (1H, m),
yl]pyridin-2- 6.17 (1H, d), 6.9 (1H, t), 7.64 (1H, d),
yl]pyrrolidine-3- 7.69 (1H, d), 12.5 (1H, s).
carboxylic acid
18 | (1R,58)-3-[6- 1H NMR (400.13 MHz, DMSO-d6) 548,
,C(l N)@«}_ 3 | cyclopentylsulfanyl- | 1.32-1.44 (2H, m), 1.45-1.74 (7TH, m), HPLC
T@ ‘»r& 5-[[(2r,5s)-5- 1.83 -1.90 (4H, m), 1.92-2.01 (4H, m), |tR=
(difluoromethoxy)- | 2.05-2.21 (7H, m), 3.45-3.55 (2H, m), 2.92
2- 3.72 - 3.85 (2H, m), 3.88-4.02 (2H, m), | min.
adamantyl]carbamo | 6.14 (1H, d), 6.89 (1H, t), 7.60 (1H, d),
yllpyridin-2-y1]-3- | 7.69 (1H, d), 12.3 (1H, s).
azabicyclo[3.1.0The
xane-6-carboxylic
acid
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The crude product was purified by flash silica

chr omat ogr aphy,

el ution gradient 0 to 30% Et OAc

in

w0 swBesaEme. Pure fractions were evaporated to BCHGB2®7/004131

to afford 6-chl oro- N cycl obwxyl

-5- fluoro-2-(prop ly

thio)nicotinarride(o 900 g, 40% as a white solid. 10

Mz s A ok T 12‘ 13 0HY DMSO-d6) . | 524;
0 M%ﬁgﬂ Ef; %%gg Fftg ? Mﬂ ;g)l 37-145 (2H, m), 1.57- | HPLC
S “x {1 uorjo- 6 Py rli ] hCGEL 37111))% erli Hym), 1.93- | IR =

yl ) acet at e - o F \ N N s 26 (48], e 21991222 (4H, m), 2.39 - | 2.84

2- (pi peri diadaBantyleasbarae g 24H25LmheRiSde 246263 Ham), 3.086 | min.

rnnol )
N-cycl

nmg, 1.B1 71

wag

ohexyrogyldulfaayle- 2- (
metiflinand pot assi ugmerrhENah .1 ¢ d), 6.8 (02,

yHdéled t o 6- chl

qRH; 1), 3.05-3.14 (1H, m), 3.3-3.43 (1H,
phy Y-8 6L @) 1) en i 65aE7 8 €1 50N

mrol ) jn t%ﬁﬁg&@h&h@ e (2%),m g5 @, a9omet @R ey, qtzlﬁoe(tmn

under fir deERb] U ng | guspension vas stl rred

510;
HPLC
tR=
2.77
min.

— AR PR A 20 " T 161,09
owf“fig%mwa he cﬁag'é‘ ﬁ%ys j‘i gfﬁb r)?ﬂ)l gdﬂr

atur af ed |Bri ne (10 i)
over MySO4, adamﬁw}]é%xb@m (éH o> 599 %%ﬁ %22
produck. Thd-érude pr oduct(1 @)p@ﬁ?ﬁr‘@dﬁzﬂymﬂ H8%3.65

si | i ca| chr|omegywspifaphly, el URHom)g3.83H3&hil H) m)p6.58 94 1t DAC
i n i sohexamgridku2-e fractijoh84 (i, e), Saddf, d),etb4 dH, d),
dryness tg vl abHdin&)3- met hyd.5 21, 5).(5 25

(cycl ohexylcaroRan®Ydid - 3- f|| uor o- 6- (propyl t hi o) pyri din-2

yIypiperidin-3-yljacetate (240 ng, 35 9% as a white
solid. 1H NWVR (500.13 Mz, DVBO-d6) 8 0.96 (3H, t),
Examplé 186 - 1.17 (1H m, 1.24 - 1.32 (5H n) 1.54 - 1.64

(8)-2- (1&§11|€bvm>hexv ! ridtnz3-yl)acetic acid
2008/ 053 PCT/ GB2007/ 004131 169 2. 82 (1H, t), 2.96
rriz(ESI+) (MtH) + = 452; HPLC tR = 3.29 mn.
A SOIU.thl’(l) Q)P c{uleglllanI% stR.lgn 1Iri)ye rIO)ghé] (136 ) %C hoh3%as

2 (1H t), 3.61 (3H, s), 3.60 - 3.66 (1H,
IT)I
Exa e 187
) "0
mmol) was added o a Stirred solution
of (S)-methyl 2-(1-(5-(cyclohexylcarbamoyl)-3-fluoro-6-(propylthio)pyridin-2-yl)piperidin-3-

02 (1H, d), 4.08 (1H, d), 7.63 (1H, d), 7.91
(R) - 2 - (5- (Cycl ohexyl carbarmyl) 3-fl uoro-6- (propylth

yl)acetate (240 mg, 0.53 mmol) in methanol (10 mL) at room temperature. The resulting solution
was stirred at 20 °C for 18 hours.

The reaction mixture was evaporated to dryness and dissolved in EtOAc (25 mL), and washed
sequentially with 2M HC1 (2 mL), and saturated brine (10 mL). The organic layer was dried over
MgSQ,, filtered and evaporated to afford (S)-2-(1-(5-(cyclohexylcarbamoyl)-3-fluoro-6-
(propylthio)pyridin-2-yl)piperidin-3-yl)acetic acid (225 mg, 97 %) as a white solid.

1H NMR (400.13 MHz, DMSO-dg) § 0.95 (3, 1), 1.13 - 1.18 (1H, m), 1.22 - 1.30 (6H, m), 1.55
- 1.65 (4H, m), 1.70 - 1.84 (SH, m), 1.93 - 2.00 (1H, m), 2.13 - 2.24 (2H, m), 2.80 (1H, 1), 2.93 -
3.02 (3H, m), 3.62 - 3.68 (1H, m), 4.03 (1H, d), 4.11 (1H, d), 7.63 (1H, d), 7.95 (1H, d), 12.17
(1H, 5)
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,1%1 N ONNS Prepared in a simlar manner to that

descri bed above from 6-chl oro- N-cycl ohexyl -5-f| uor o- 2-
waoogpsapyl t hi o) ni coti nam de using (S)-nethyl PCT/GB2007/004131

2- (piperidin-3-yl)acetate wdrochl oride foll owed by

an ester hydrolysis as descri bed above to give the

i . white solid. 1H NVR
iz BSOS RYHEE EORHREC e G5 (ot 1), 108 - 122 (2
m, 1.26 - 1.30 (5H, m, 1.55 - 1.65 (4H, m, 1.70 -

1,84 (5H, m), 1.93 - 1.98 (1H, in), 2.16 - 2.21 (2H,
Intermegjate 3580 (1H, t), 2.93 15 3.00 (3H, n), 3.60 - 3.70

i L\S 2 | -4 11 (1H, d), 7.63 (IH d),
2,6 d“’h]%.}(gy ?fﬁh%é% @.EWEOH‘%,“E%) mz (ESI+) (MH) + = 438:
HRLC tR™= 2.81 mn. As part of the above program of
wol Kk, unber of am noester starting materials were

| repared and used according to the foll ow ng

ocedures 20 (R)-ethyl 2-(pyrrolidin-3-yloxy)acetate
hydrochloride .HO N ~O O tert-Butyl
(3R) - 3- (et hoxycar bonyl net hoxy) pyrrol i di ne-I|-carboxyl at

(4.09, 15.42 mol ) was di ssolved in 4N HO | L
Oxaly! gl 854 el (Bobtrimpholb vis ddedqrorahsyianio Persenaioct-Guoronicotinic
i 25 S AP0 BT PR 08 v
stirred at2(d¥? fdrildlouv.acuum to gi ve (R)-et hyl 2-

pyrr.olidin-3-yl oxy)acetate hydrochl.or an .or ange

The reacBl RS 81 PERPP BUFUR U ROPHLEO0S 15 D0y Sg” 1 1

TR AR *3s 2@\@&1@@& S a ktiddd GSitiof bf ctel8fexylanif8 (2.45 mL,

(1H, m, 2.05 - 2.10 (1H, , 3.14 - 3.4 (4H, m,
21.4 mmo])ia dichiprogiethane (4 pRHat Z0)°C. Thogsulting salutionfwagptirred 220 °C for 5
(1H, broad s), 9.65 (1H, broad s). the tert-butyl
(3R) - 3- (et hoxycar bonyl net hoxy) pyrrol i di ne- 1-car boxyl at
Theusadioasmixhat twalglieidewitR [DCMAS 0 phley ahé Hvadbedlagaenthelg with 1N

el ow 10 A solution of_ sodi

b d
HCI (100mEq Prive((hy P whEaed SBHGOTIR b and aturaied Peingyf3ymL). The
. . . e
organic M3 (HtFieg HEPPRISTS, BcrB S H1oBaR@l (L 0BR Fhao produrr
g, 53.41 wmmol) in DMF (100 nmL) over a period of 10
1 nut d It . Lt '
e N it BEVEES Bt E Eg st E37 bt 39 Tpliebem el Ry 2 m), 3.72
j I t 9 ; I dded d i
(L, e B &3 s P s aur o kept. bel ow 30C
m/z (ES9iMyAcctowitrde wat3as HPAChir =ahd3 mis t he reacti on was
stirred at anbient tenperature for 20 hours.

F

cl N

hours.

Intermediate 96

6-chloro-N-cyclohexyl-5-fluoro-2-(propylthio)nicotinamide
cl N/ S

A solution of sodium bis(trimethylsilyl)amide (8.24 mL, 8.24 mmol) in THF (1IM) was added to
a stirred solution of 1-propanethiol (0.622 mL, 6.87 mmol) in DMF (30 mL) at 5°C, over a period

of 3 minutes under air. The resulting suspension was stirred at 20°C for 15 minutes. 2,6-dichloro-
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The reaction m xture was evaporated, EtOAc (200 ni)

added and washed sequentially wth water (4x50 inL),
w@nwsestiow at ed brine (50 nlL). The organi c | ayePCTES2007/004131

dried over MpS™4, filterewsand evaporated to afford

crude product (14g) as an orange oil. The crude

N-cyelolfi g Ehvol Pt & b 6o Bt P QTRRERES e ot room

temperatiifeact i ons were evaporated to dryness to afford the
roduct (4,09, 28% as a&ale yellow oil. 1H
Geaq@nwturgm @@pm@teﬂ 1dnyBess anyl, dlasoh\@d(lgrEt%c (75 mL) and

washed %q?&i&&Q %Wﬁf@g n?sfa %a‘r&éﬁbrmmlﬁ 114[L)1 g h{e %'r_éan?e) layer was dried

over MgSO@ pfyltemi ardi aveBoryled:ty pefort (ﬁtu& trpductchl oride .HC U

manner to that desc i hed
et10ngrad1ent0to 30%EtOAc

na ch g
in 1sohe)&ﬁ9 qid?é’ﬁ){éﬁﬁffs rv@ré Qxbdﬁgrajfed:@r&‘?ﬁ@éé & Srdrd 6/ Bord NLyd HRA)QVI-S-

10 g| Ve tne deSI red proauct 3.6Q9, 100% as am oftf
fluoro-2 {(prapy Kk > vl #61§0) 290 AiRS0183194
PCT/ GBZOO?/ 004131 171 1H NMWR (400.13 MHz, DMSO-d6) S
1.21 (3H, t), 1.86 - 1.97 (1H, m, 2.04 - 2.12 (1H,
nﬂz(ESIﬂf))él\/laHl)-k &13}MﬂtRlﬂn9sﬁalﬂ2 (2H q), 4.17 (2H, s),
4.33 (1 H m, 9.3 (1 H broad s), 9.55 (1 H,
broad s) the (S)-tert- butyl
Intermeﬁna@g?‘?t hoxy- 2- oxoet hoxy) pyrrolidi ne-|-carboxyl ate used
arting material 5 was prepared as descri bed bel ow
(S)-methiyt 2Ha Sdcyicivt@xglcaibh@by NBafiedroi60( é)&(hiyllth ih-20Mpiperidin-3-
(S)-tert-butyl 3-hydroxypyrrolidine-1- carboxylate (10
yDacetaty “ 53 41 nmoi) to give the desired product (4.7g, 32%

as a pale ::@wml 1H NMR (400.13 MHz, DMSO d6) 6
t)

| 1.21 (3H] 41 (9H, s), 183201(2H :
' 37 m, 4.12 (2H, s), 4.1-4.2 (5H m 10
2-(pyrrolidin-3-yl)acetate hydrochl oride

R A metlhy|

) - 2- (14t ert-butoxycarbonyl)pyrrolidin-3-yl)acetic

acid (5.0 g, 21.81 mml) in 4N HC1L in dioxane (50 ni)

was stirred at anmbient tenperature for 20 hours. The
(S)-methyl 2#(piperidias3-glaqetatahpdiochléfide (Fdapgy BEE thmbl) kvagdiadded® 6-chloro-

(3x d drjed under acuumto gjve . a yellow
Neeyelokgy-5-fiyoto-Sarcgy @a}wmﬁﬁn#e@ﬂém 13 o) aad pegesigmarbonate
(418 ul, tsh@z gRhd1 ErPBu f"dﬂi‘t’iﬂ’é gﬂ) Wiy & fdoh n@_@%nﬁ%ﬁ%f Q#. The resulting

m xt urewastena wed to warm a I ent
suspensioewpe statred & l@ﬁdcdba&(bhmred. The

The reaction mixture was evaporated to dryness and dissolved in EtOAc (50 mL), and
washed sequentially with water (20 mL) and saturated brine (10 mL). The organic layer was dried
over MgSOy, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography. elution gradient 0 to 50% EtQAc

in isohexane. Pure fractions were evaporated to dryness to afford (S)-methyl 2-(1-(5-

(cyclohexylcarbamoyl)-3-fluoro-6-(propylthio)pyridin-2-yDpiperidin-3-yl)acetate (240 mg, 35

%) as a white solid.

1H NMR (500.13 MHz, DMSO-dg) 3 0.96 (3H, 1), 1.10 - 1.17 (1H, m), 1.24 - 1.32 (5H, m), 1.54
- 1.64 (4H, m), 1.70 - 1.73 (3H, m), 1.80 - 1.84 (3H, m), 1.97 - 2.02 (1H, m), 2.26 - 2.31 (2H, m),
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resi due was co-evaporated wth nethanol (2x30 niL) and
toluene (3x 30 nL) and dried under high vacuumto

w@ews/0581y£l | ow oil (4.0 g). 20 1H NMR (400. 13 M GB2007/004131
DI\/SOd6) 6 1.52 - 1 57 (1H169n) 2.063- 2.13 (1H, m,
2.47 - 2.59 (3H, , 2.7-2.8 (1H, m, 3.03 - 3.12

2.82 (1H{ i‘)g?[ 9%&1 Q)lé‘ozéf'ggé %éﬁ(3l§ijs()s§5687 6 St o302, d), 4.08 (1H,

d), 7.63 (ZHC ﬁ)/ﬂrfbllqmaf dy 3-yl )acetate hydrochl ori de .HCI O 25
008/ 053194 PCT/ GBZOO?/ 004131 172 Pr epared in a
m/Z(ESIS*D WWHQJFITM@H L& RiTat-2Y88Rr i bed above from
(S)-2-(1-(tert- butoxycarbonyl)pyrrolidin-3-yl)acetic
acid (5.0g, 21.81 mnol) to give the desired conpound
Examplg 118709, 100% as a yeI lowoil. 5 IH NW (400.13 Mz,
6 .52 L, M, 2. J

_Dacetic

acid (1H m, 314-325(1H M, 3.27 - 3.48 (3H M.

361(3H ,  9.42 (2H, s). Ethyl

;ﬁfg pi peri dyl ) propanoate hydrochloride C -r

H Cl Et hyl

39 -2-pyridin-3-yl-propanoate (1.80 g, 9.3 mmvl)
hanol (100 m) and 5% rhodi umon alum na (180

mol ) were stirred under an atnosphere of

hydrogen at a pressure of 4 bar and a tenperature of
25C for_12 hours. The reaction mxture was filtered

Prepared; #r & gnilasemppner 1ty thindsperipadealoye A to- Chﬂetqm yelohsrseStiluoro-2-
n {
B e L L T s
an ester liyalrglysie agtibsetibed amivieyd giRe (i3 dispred ccimp()lmﬂC(ﬂ)%l o) eas a white solid.
hydrochl oride as a browm oil (2.19 g, 100%. 1H NWR
(300.073 MHz, DVBO-d6) 61.07 - 1.08 (6H, n), 1.20 (3H,

1H NMR ?l400313§?{Hz f—)l\Z@O(d%)gB 0?)5 '_(|3I]I 801. 0@1"1' 22”032}1 %1)9526 4. §b4(5H m), 1.55
- 1.65 (4111,@9 (291 1q$4(5$17‘15) 1.99 .-3598 (21@1 (nz)H;z 16)- ZTIﬂe(Qé{hgr) 280(1H ), 2.93 -

500 GrEgES - SaR At L SRR S 6 D8 o, 1217

(1H,s) solution of ethyl 3-pyridyl acetate (3.30 g, 20.0

1\/2 in DMF (30.0 m.% was added a
m/z (ESI+) (M+H)+ = 438; HPLC tgr =2.81 min.

As part of the above program of work, a number of aminoester starting materials were
prepared and used according to the following procedures

(R)-ethyl 2-(pyrrolidin-3-yloxy)acetate hydrochloride

tert-Butyl (3R)-3-(ethoxycarbonylmethoxy)pyrrolidine-1-carboxylate (4.0g, 15.42 mmol) was
dissolved in 4N HCl in 1,4-dioxane (50 mL), stirred at ambient temperature for 3hrs, evaporated,
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0.5M sol ution of potassiumbis(trinethylsilyl)amde in
toluene (80.0 nL, 40 mmol ). The reaction 25 m xture
woR®sesilns ed at room tenperature for 30 ni nut eBCTEBR00E/004131
adding Mel (3.99 nL, 64.0 meol) in one portion. The
reaction mxture was then stirred at roomtenperature

I 0 ty ]
co- evapo&é.)tecrl] élgtgrl ézyn (c]lfsoagla @]x"sﬁ g‘ﬁ,) a%@éﬁe%‘&lﬁ%& hﬁfva%‘ﬁﬁ%oco Ve](,j]((ls{é Qhyl 2-
(pyrrolld&ﬁgl&@(myl)@ie‘[a‘fe Wy drbclietidy atachrivgeGli(tRat soliflifed\ed tindib®
and saturated brine (25 nL). The organic |ayer

(B2g, 19\93/3) dried over MgSO4, filtered and evaporated to

afford crude product. The WO 2008/ 053194

PCT/ GB2007/ 004131 173 crude product was purified by
1H NME (406H 3VHzcBMSO-dged bai @m,yt) 1689t 1.98 (JiLad), Qras Q.l@)(]&ﬂ%), 3.14

2.0 nbogP T PTG, 5S- KBRS A G YORH 81685 L o

S). propanoate (1.80 g, 9.3 mnol, 47% as an orange oil.
5 1H NVR (400. 13 MHz, DVBO-d6) 61.14 (3H, t), 1.55
the tert- l(u@y—li (3B)-3- (dthOSyc(aﬂ:Hny@eth@gyﬁ)ﬁyrroliﬂn&agl -Caroxylpte usdd g{starting material
- 8.48(1H m,8.56(1H d) nlz (ESI+)
WaSpreP(il‘\ﬁQn—"bs e&é%"ﬁbe |‘ﬂLc tR=0.71 nmin. Ethyl

AlsdlBtid dresotifm m@tﬁh@ y@s@l@?&nideqﬁw Sat @I, 58.75 mmol) was added
hydr ochl ori de ot/ 10 H Prepared in

dropwisesiorff stiayed palvbien Otf &}wmbtﬂﬁs’chmwmﬁ@hénbyl %b@mlﬁg (10 g, 53.41
mmol) fb% Q%R Qﬂ)ﬂ” di}er a%arlgd gfz F(f té’gl dnldellmgrog tl%ﬁn?gswﬁ‘@ Solftion was

C opr opane-
stirred awdmlﬁbnt tmperhﬂmwfdﬁ)ld mg&ﬁ&atﬁﬁyltt@omba&tdt@@ 9iks 68 Grtlimmol) Was added
nmpound as a brown oil (quanti tat ive reaction)
dropw1sq\m:@r (1 4@ejnyigs (gpth emsfyraggra@le kept be sz”ﬁéP@ yﬂng,ﬁcolchwgtgr bath) and

2 67 - 2 93 (2H,
the reactg%m%s(sg?ed '%aré%reﬁﬁt’_rnp n;a%ﬁe @%?O ho@ ha ey (7 5
'Ehe35ac(1ﬁh-lm1m)1rdiwa§/évaporated EtOAc (200 mL) added and Washed sequentially
with worgi el 5 sl e PRl THeaea e ettt en ifesos,
filtered a‘i’l@%@ﬁ;&cﬁ@t@d @cbé’tY&dQYudeegﬁdedﬂ 01420 By hn SraRYe bdli N- 3

acetate with 1, FOITDq%iO pane to gl ve eth

The crucé mgducdwns Bulyﬁ@y@ ﬂ&tﬂhtselm aaatbgrphyachitighigedd em:é@ to 50%
d d
Ei0Ac if R e R Fons e d Vbl B A KRR B p D 3ulig 02 28%)

as a paleDVMBGWAB) 61.11 - 1.18 (1H, n), 1.20 - 1.26 (3H, t),

1.62 - 1.79 (5H, m), 25 2.03 - 2.31 (5H, m), 2.58 -
2.78 (2H, m), 3.19 (2H, d), 4.13 (2H, q), 8.90 - 9.42

1H NMHE @do. @MHz, DMSO-d) § 1.21 (3H, t), 1.41 (9H, s), 1.83-2.01 (2H, m), 3.2-3.32 (4H,
m), 4.12 (2H, s), 4.1-4.2 (5H, m)
(S)-ethyl 2-(pyrrolidin-3-yloxy)acetate hydrochloride

HCI
N

¢
\/O{
Prepared in a similar manner to that described above from (S)-tert-butyl 3-(2-ethoxy-2-

oxoethoxy)pyrrolidine-1-carboxylate (4.7g, 17.2 mmol) to give the desired product (3.6g, 100%)

as an oil that solidified on standing.
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Et hyl 2-nmet hyl - 2- (4- pi peri dyl) propanoate WO
2008/ 053194 PCT/ GB2007/ 004131 174 o O N Ethyl
WQ@2008081b4 2- pyri di n-4-yl - propanoate (1.50 g, 7P@UGBR®I)N04131
in ethanol (100 m ) and 5%71r hodi um on al um na (150
ng, 0.075 mmol) were stirred under an at nosphere of
hydrogen at a pressure of 4 bars and a tenperature of
25C for 12 hours. 5 The reaction mxture was filtered
1H NMR fooughvite) DI\/EG-G6)r8‘SITD1/ e3HI hy 1c86-al. 9$(1H Thg 280dl VeI (MSn), 3.1 -
orated under reduced pressure to give

33 (4H, SO AT A BB o] ph o arEaes Tb il freadlod 55 (1, broad 9

e YRS LIS RO RS RO SR 21 O Bl

was prephre@its déédribed Beldy, 1.52 - 1.64 (2H, m, 1.80 (1H, S)
2.55 - 2.61,

Piinajad ip aﬁgpﬂén m‘fzmﬁr% tgﬁtrﬁ%&% ifroaf@é%gw Siugypyttolidine-1-

carboxylﬁtteﬁli@ gngs Whﬁﬁdlﬂo thB rd%ﬁ?erdeﬁo@tfct (4’?@ @2‘0 eag a%llé)%lfg‘?v oil.
a sol tition of eth yrid acetate .

1H NMWD)BMHIZJ\/DMS{M@ 5n"1_¥1 (\Hé t ald@e(d’fhs}lm 2 QB@E, mL 3 2 3 32 (4H,

h reactlon was stirred at room
m), 4. 12%2%33 2?%%(%% is mnutes before adding nethyl

iodide (1.21 ni, 19 4 mmol ). The reaction m xture was
stirred at roomterrperature for one hour before adding

(R)-methy} 2-(pymmlidin-3gDacetnte hydsoddoritleol ). The reaction was

stirreg, for another hour at roomtenperature before
addwng nore nmethyl iodide (1.21 nL, 19.4 mmol ). The
r€actji on was then stirred at roomtenperature for two

Q ha The reaction m xture was evaporated to dryness

Ad dissol ved in DCM (150 i), and 20 washed
—O0 sequentl ally with saturated NHACL (25 nL), water (50
and saturated brine (25 nL The organi c | ayer

R)-2- (Mmt mtpwaﬂxpéyl)wmlnﬁrﬂ}aé@w%#@ @ gablo? amepl) ig 4N HCl in
dioxane @;of 1:9{42 gr?ecpe[t l’ﬂ)gér%t I{fkﬁerat eLfg Z@B&ﬂ t&rg%ﬂaggv%brated

purl ICa CETOH‘HO ra
coevapoﬂltad withn dgixanb (GISIBO nfL)taﬁd [0ied Eh@i\dnghﬁvacamﬂn&a( gh&e a §FELIJ]K)W oil.

o6kl e e evandl e 6 dlaness Lo atord SN 1o o
The reacgfgﬁ!mlﬁ/@v % R alGh LW Wi toZmniTb A te(r@ré’tllre( Ma-dvhipsiated. The

= 2.44 mn. WO 2008/ 0531
residue WETHoaB2p0At0IOMIBhethdidsl (BxMYinL) and toluene (3x 30 mL) and dried under

high Vac‘lla&% %'i\peear}lre )é“)my& (PbSUt ane-|-carboxylate of 0 ON

IH NMR (400.13 MHz, DMSO-dg) 8 1.52 - 1.57 (1H, m), 2.063- 2.13 (1H, m), 2.47 - 2.59 (3H,
m), 2.7-2.8 (1H, m), 3.03 - 3.12 (1H, m), 3.14 - 3.25 (1H, m), 3.27 - 3.48 (3H, m), 3.61 (3H, s),
9.42 (2H, s)

(S)-methyl 2-(pyrrolidin-3-yl)acetate hydrochloride
HCI

3

—0
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Prepared in a simlar manner to that described above
by reacting ethyl 4-pyridil acetate with 1, 3-
walr@sosups opane to give et hyl PCT/GB2007/004131
1- pyri di n-4-yl cycl obut ane- 172car boxyl at e whi ch was t hen
5 hydrogenated to give the desired conpound as a bl ack .

Prepared%%{/géf%g’%m Ir&x%%@vtgﬁﬁggribeg i)(]_ﬁe £ OIT@&%@- 691173, M:[IZ5O 3

butoxycaibcﬁlﬂfl)b?hbhdihﬁ 311)&3‘{10 amd (7 5g,(ﬁ|'81 ol Yo @dve(théldesied cdmPdund
01 (2H, , 2.22 .28 (2H, m, 2.42 (1H, d),
(4.0g, 109"/99%(&1%?110&)01 4. 07 (2H, q) 10 Et hyl
1- (4-pi peridyl)cycl opropane-| -carboxylate J 0 0 N
Prepared in a simlar manner to that described above
1H NMRbi#00 48 MHrgDBISGH ) p§2 + dish (Hdetpt2e068- 2 3101 ], m), 2.47 - 2.59 (3H,

di br. e ne 1o v t hyl
), 2728 (5T A8y B b e bt 2125 PoRy? 47 o 3 GH- hed 61 GHL 9,
942(2Ht5en 15 hydrogenated to give the desired conpound as
bl ack oil (quantitative reaction). 1H NWVR (300.073
NFE, DVSO-d6) b 0.73 - 0.78 (2H, m, 0.92 - 0.98 (2H,
Al4 (3H,. .t 1.23 - , 1.42 - 1.50
Ethyl Z‘Pﬂﬁfyj"r?)’é"é‘.l’%%‘d{'}?f"ﬂaj‘?a‘f.*’Q’é""’?*ﬂ‘g'@%é(4H M, 4.01 (2H,
gy 20 Ethyl 2-(3-piperidyloxy)propanoate 0 0 N WO
0806Q53194 PCT/ GB2007/ 004131 176 Prepared in a
sifiilar manner to that descri bed above from et hyl
2-pyridin-3-yl oxypropanoate to give the desired
N conmpound as a black gum (quantitative reaction). 1H
H—c! NMR (300. 073 MHz, DMSO-d6) 6 1.17 - 1.22 (5H, n), 1.25
- 1.27 (2H, m, 1.38 (2H, d), 5 1.64 - 1.68 (2H, m,
Ethyl 2-metey1-2-gyrBbn-B2Hprogano@e 7@.80 g, 053 (@tdpl)min, ethasd ¢108. 14:12) and 5%

rhodium phy tpibie 830 g {09 Pergb Yy Fipah Yt ancrimsphege of gydrogen a o

pressurer%afﬁmaﬁn@eﬁdumelomzsqumquoarst hat described above

fromethyl 2-methyl-2-pyridin-3-yloxy propanoate to
The reactipny mixtyes W@fsﬁli@@ld &mmﬁﬁ@ll‘c@@ rgnoive die agialy st-olPamt-iof 4N Kel in

dioxane {v?é:igf@ gg()) for%“}gwglﬁ,%&%ﬁg %alg%%(tgggﬁg rﬂ% %Xflno%% égg!ier reduced
pressure to give ethyl 2-methyl-2-(3-piperidyl)propanoate hydrochloride as a brown oil (2.19 g,
100%).
1HNMR (300.073 MHz, DMSO-d¢) 61.07 - 1.08 (6H, m), 1.20 (3H, t), 1.52 - 1.70 (2H, m), 1.80
(1H, m), 1.96 - 2.04 (1H, m), 2.60 - 2.80 (2H, m), 3.05 - 3.19 (2H, m), 4.08 (2H, q), 8.75 - 9.35
(2H, m)

The ethyl 2-methyl-2-pyridin-3-yl-propanoate used as starting material was prepared as
described below

To a solution of ethyl 3-pyridyl acetate (3.30 g, 20.0 mmol) in DMF (30.0 mL) was added a
0.5M solution of potassium bis(trimethylsilyl)amide in toluene (80.0 mL, 40 mmol). The reaction
mixture was stirred at room temperature for 30 minutes before adding Mel (3.99 mL, 64.0 mmol)
in one portion. The reaction mixture was then stirred at room temperature for 18 hours.

The reaction mixture was evaporated to dryness and dissolved in DCM (150 mL), and
washed sequentially with saturated NH4Cl (25 mL), water (50 mL), and saturated brine (25 mL).
The organic layer was dried over MgSOs, filtered and evaporated to afford crude product. The
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(1H, m, 1.82 - 1.91 (1H, m, 2.20 - 2.29 (2H, m,
2.69 (1H, d), 2.95 - 2.97 (2H, m, 3.17 - 3. 28 15
W@ 2dg/053194 4. 10 (2H, q) Et hyl 2-(3-pi peri dyl oxyhereBaiog/004131
O NOO"-~ Prepared in arsimlar manner to that
descri bed above from et hyI 2-(2-chloropyridin-3- 20

crude pré({lﬁ%? zﬁé%%ﬁﬁl ?/3%3% glglé:tfl %mail rﬁm%gg%u nda,@s%a_(‘)z E)r S BtOAc in

isohexanoMB{ded@ctond - v?eQe (e¥hhorbted td-drgness o Gbfotd chymzrméth?ﬁ}'pyndm— -yl-
1.84 89 - 2.95 (4H. ), 3.13 - 3.19 (1H

pr0pan04’fy(l&és,s‘jhrgncrlsﬂ%masmorangq@ L(2H, q), 4.20 (2H, s) As
part of the above progranme of work, a nunber of ester
internedi ates of final 25 products were

1H NMR (#0468 tMHizsPVS(Relpy s BhGa, ity @.56 X 6Hpd)e4.08(2HOq)y 285 bGl?ﬁWlH m),

08/ 053194 PCT/ GB20Q7/004131 177 Ester Na
7.10 - 7%%&8%84\%1%%1562? éS) 1- 1H SNl\/g(sog‘.els
m/z (ES]hﬂg'{M+‘?§1?l31)940H?>ic5g4n (2 7%'11}1'\' YT [5-[((2r,5s)-5-

1.715 1.55 - 1.75 HPLC
nmet hyl sul f onyl - 2- (5H, , 1.82 - 1.87 (1H m, 1.94 -

26 tR= adamant car 70 - 2.80 (4H,
Ethyl 1-{3-Bipstigges SopppalitI g B%xnyga&ghﬁmﬁﬂlorlé R REH
, 3.63 mn. propylsulfanyl- (3H s), 4 11 - 4.25
H, ,-6.32 (1H, pyridin-2-yl]-3- d), 7.05 (1H, d),
7. (IH d) i erid 1 acetate H nmethyl (1R 5S)-3- 1H
NVR (300.072 MHz, CDC13) 1.59 442; HN [5-(2- (t, |
N" 1), 1.64 - 1.81 (m 4H), 1.82 - 2.07 H PLC
H—=Cl adamantyl carbamoy (m 10H), 2.24 - 2.29 (m 2H), 2.56
(s, tR= 1)-6-nmethylsul fanyl- 3H), 3.58 (d, 2H), 3.70
(s, 3H, 3.87 (d, 3.09 pyridin-2-yl]-3- 2H), 4.20 -
Plepd@ed M aldihnilab.clmned to kidjt, dgstiibedazledieCe IredcBing - hy1€2-pyridin-3-
xane- 6- car boxyl at e

6.82 - 6,93 ( 1H), 7.84 gd, 1H)
Ylacetat%‘éftth3}I>2'@@R‘9m‘1§%1@6 LKA B hPyodm-Hpicy clopropane-1- capoxylate which
was then(ﬁ‘ééilro ng(eg%(t’géi g{ﬁ% %}ﬁ%ﬁ]gsﬁ‘l%}'l_ %Smﬁ)@lﬁ aé g]bgc_?\?xfl%g r(c:f%%sﬁ’faglye _reactlon).

3.58 (m 1H), 3.59 - 3.70 (m 1H), tR =
'H NMR (400.13 MHz, DMSO-ds) §1.03 - 1.22 (5H, m), 1.23 - 1.28 (2H, m), 1.45 - 1.83 (5H,
m), 2.67 - 2.93 (2H, m), 3.02 - 3.36 (2H, m), 4.01 - 4.08 (2H, m), 8.75 - 9.35 (2H, m)
Ethyl 1-(3-piperidyl)cyclobutane-1-carboxylate hydrochloride

O~
O
N
H~—ClI
Prepared in a similar manner to that described above by reacting ethyl 2-pyridin-3-
ylacetate with 1,3-dibromopropane to give ethyl 1-pyridin-3-ylcyclobutane-1-carboxylate which

was then hydrogenated to give the desired compound as a brown oil (quantitative reaction).

'H NMR (400.13 MHz, DMSO-dg) 81.11 - 1.18 (1H, m), 1.20 - 1.26 (3H, t), 1.62 - 1.79 (5H, m),
2.03 -2.31 (5H, m), 2.58 - 2.78 (2H, m), 3.19 (2H, d), 4.13 (2H, q), 8.90 - 9.42 (2H, d)
Ethyl 2-methyl-2-(4-piperidyl)propanoate
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25

o~ ,,,0H hydroxy-2- 3.72 - 3.81 (m 5H), 3.94 - 4.05
(m 2.65 adamantyl)carbanpo 1H), 4.19 - 4.27 (m 1H),
(6 mg/ofxd94 1H), mn. vyl]pyridin-2- 7.14 - 7.20P¢TGB1idy/004131
92 (d, 1H) yl]pyrrolidinmg-3 carboxlate O % -
met hyl (3S)-1- IH NWR (300.072 MHz, CDC13) 1.03 458;
b* [(2r,5s)-5-(2- (t, 3H), 1.61 - 2.09 (m 16H), 2.31
J(q, HPLC adamantyl carbanoy 2H), 3.15 - 3.28 (m 3H),
0 3.45 - 3.87 (m tR= o0 1)-6-propylsulfanyl- 7H), 4.22
s 4.32 (m 1H), 6.10 (d, 1H), 3.33 pyridin-2- 7.04 -
7.13 (m | H), 7.90 (d, I H mn. vyl]pyrrolidine-3
carboxlate N, O nethyl 3-[5- 1H NWMR (300.072 Mz,
CDC13) 0.70 429; bo ~" O N (cycl ohexyl carbanmo (t,
3H), 1.20 - 1.52 (m 7H), 1.58 - 1.69 HPLC yl)-6- (m
Ethyl 2-kdhylD-pRidin-4- ﬁ%)rép'ﬂnoatﬁ) (1 so %5777211919013 R =thanol (100 ml) and 5%
propylsulfanyl- , 3.93 (s, 3
rhodiumzpmygumim (40 1B8r (- g’} ﬁqngnolh vx@ga fqtﬁrred er gn 3gm@s(pheljp|.q) hydrogen at a

Pressure?’{f gq’f@“‘j—? tg%‘pf&‘ﬂiﬁg%%?q?@%m gsgz(sd( d,lH)lH) w0

’Hﬁ&%cﬁ)ﬁﬁ 1O4tuRGIASCRREOT 11004dIBCelitd T@ramtve the chtdif @RThd solvent was
72 .CDC1 1. 458; 3
evaporatgd gﬁder rgd ogd 8}@3&%%20 giye gtigq 2—@1%1%!1%4@1per1dy(1)propanoate l_gs a black oil

tta@fi«é@@ﬂ Jcarbanoy (m 10H), 2.24 (q, 1H), 2.49 (d,
(quanti ) F%X—)Cl bm 1) -6-ethylsul fanyl- 2.65 - 2.79 (m

1H) 310- 3.21 (m 3.28 d~ pyridin-2- 1H), 3.23 (q,
1H NMl%E?OOlCE{)ﬁ\%@(z ql\fs@ ’d@% 158§ (6@ 3511 1'){{_%}?3{{ QQ%Sagie{?zafbg{ )zi 48 (1H,
d),1.52= 164%@}1(1&.@ 1181*)(1 Ff& 5(50'-2 éﬁle 6n)99 09(7(2%%@%14 om)ZzH d) 88

1391 21m@®y%b@yrldinr4-yl pron?ymatqqu {5 sterfinganaterial (was prepared as

. 69 - 1.80 (3H m, 2.11 - 2.20
descnbegyalegqﬁpy“ din-3-yl (3H, m, 2.25 (2H, s), 2.36 (1H, s),

"lg) 5201@1(?1 oy éthll 4-g¥iidd lacetate 31 885 (Alt], 12002 mdrobP if HNIF $30.0 mL) was
.74 - 3.87
added LiHMDS (15.15 mL, 15.15 mmol). The reaction was stirred at room temperature for 30

N

minutes before adding methyl iodide (1.21 mL, 19.4 mmol). The reaction mixture was stirred at
room temperature for one hour before adding more LiHMDS (15.15 mL, 15.15 mmol). The
reaction was stirred for another hour at room temperature before adding more methyl iodide (1.21
mL, 19.4 mmol). The reaction was then stirred at room temperature for two hours.

The reaction mixture was evaporated to dryness and dissolved in DCM (150 mL), and
washed sequentially with saturated NH4Cl (25 mL), water (50 mL), and saturated brine (25 mL).
The organic layer was dried over MgSOy, filtered and evaporated to afford crude product. The
crude product was loaded on Celite and purified by flash silica chromatography, elution gradient
0 to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford ethyl 2-
methyl-2-pyridin-4-yl-propanoate (1.061 g, 5.50 mmol, 45%) as a yellow oil.

m/z (ESI+) (M+H)+ = 194; HPLC tg = 2.44 min.
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car bonyl ) pyridin-2- (4H, m, 4.05 - 4.12 (2H, m, 5.99
(1H, vyl]-3-azabicyclo d), 7.21 - 7.29 (2H, in), 7.57

W@ 14d8/053194 [ 3. 1. 0] hexane-6- 8.41 - 8.47 (1H, nyCT/GB2007/004131
carboxylate o nethyl 2-[(BS)-1- 1H NWR (300.072 Mz,
CDC13) 1.10 - 504 S N[6- 1.40 (10H m, 1.52 - 1.80

sylfanyl- 1.86 - 1.95 (2H, m,
Ethyl 1'62416’@“@')&%“‘%‘!43“%?'” by OWRMEST 5 26 - 2.29 (2H, M),
.60 (1H, s), 2.72 - hydroxypropan-2- 2.79 (2H, m,
.92 - 3.01 (1H m, 3.69 yl)piperidine-1- (3H s),
- 04,03 - 4.16 (2H, m, 4.24 (1H, carbonyl)pyridin-2-
8, 6.31 (1H, d), 7.19 (1H, d) y1]-3-
i~ eridyl]acetate N nethyl 2-[(3S)-1- 1H NWR (300.072
MHz, CDC13) 1.01 420 N1 N s [5-(piperidine-I- (3H
t), 1.22 - 1.35 (1H, m, 1.62 - 1.78 carbonyl)-6- 11H
N~ M, 1.87 - 1.93 1Hm, 2.03 - propylsulfanyl- 2.13
(1H m, 2.22 - 2.35 (2H, m, 2.71 - pyridin-2-yl]-3-
PreparedZin80sifnilkt; mahner 2o %t destriBed éLBcHe b’y)r,ea&n@&thylpﬁ m&tdlﬁadeiate with 1,3-
. acetate 3.17 (2H, , 3.43 , 3.69
dlbromogl)opaqe 119 _give zgth(ﬂz':? pwd1n64 glgyglglpqltaned; cgrx%amgyllaf(el V}z]ncla) was then

hydrogex\[ﬁ&f'%l gl('elgng %%re%l’ co;ﬂi& Mgg 49%(:14 §1l %nﬁ%@%&@%o e

adamant yl carbanoy (2H, s), 1.77 - 1.81 (5H, 1.84

m,
, = - 6- I I n - H, :
v o Rstapig 08 (' 30 5 -%3 Gt .50 5 (2 m, 1.63
- 0 - , - I By
L75 GEE ?52#2?@‘7’)16 OPhey G 2B, B2 218 (L) 242, (111,299 (1K, ),
4.07 2H39D7 xane- 6-carboxylate (1H, m), 4.01 - 4.09 (1 H m,
6.15 (1H, d), 7.62 - 7.67 2H, n) WD 2008/ 053194
PCT/ GB2007/ 004131 179 N J methyl 2-[(3S)-1- 1H NWVR
Ethyl 1- (M@@eiﬁymloﬁmdﬁka@b%m& N[5- (3H 1), 1.10 -
- 1.30 HPLC (cycl ohexyl carbano
H, n), 142(1H d), 1.60 (3H n), 1.64 tR = yl)-6-
1.69 (2H, n), 1.73 (1H n), 1.79 (3H 3.14

O

N

Prepared in a similar manner to that described above by reacting ethyl 4-pyridil acetate with 1,2
dibromoethane to give ethyl 1-pyridin-4-ylcyclopropane-1-carboxylate which was then

hydrogenated to give the desired compound as a black oil (quantitative reaction).

1H NMR (300.073 MHz, DMSO-dq) § 0.73 - 0.78 (2H, m), 0.92 - 0.98 (2H, m), 1.14 (3H, 1), 1.23
-1.32 (2H, m), 1.42 - 1.50 (2H, m), 2.38 (2H, 1), 2.89 - 2.93 (4H, m), 4.01 (2H, q)

Ethyl 2-(3-piperidyloxy)propanoate

Sfa
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20

25

propyl sul fanyl- t), 1.85 - 1.90 (1H m, 2.29 (2H m,
mn. pyridin-2-yl]-3- 2.73 - 2.79 (1H m, 2.86 -
WS2@8/088b4 n), piperidyl] acetate 3.63 (4H, d)PCHGB2007/004131
(1H, d), 4.27 (1H, d), 6.#8 (1 H d), 7.62 (1H, d),
7.79 (1 H d) nmethyl (3S)-1-[5- 1 H NWVR (400.13 Mz,

Preparedqg/'%%ilgl?&r e r tg%]%#adﬁv bgiraé 3&&&}1 q]érl%zlpgr it~ és%_llbxxﬁropanoate to

he desBéd %, K8cld quk uﬁn%fé tiga))f anyl 2H, d
give the S15 -egljgp%?d(alsH @mé h 3 25) py?/l dlr(‘l 2- ()1H,

m), 3.06 (2H, Qq), 327 336(2H mn

1H NMK ')(:id?ﬁé(g/r_aglgdxk% Hido- ({7%’8 PLAEL 231(151%8 rxé)zﬁ'gs 1._2;}?%{9@;1}_"38 (2H, d),

1.64 - 1.63 (2HFm1,91.161-d,.86 881, ki, @, 76. 67.03KRH, 191 W96 - 24X @R, th), 4.03 - 4.18
1H NMR (500. 13 MHz, DVMBO-d6) 452; ~N q [5- 0.96 (3H,
GH,m)t), 1.06 - 1.11 (1H n), 1.24 - HPLC
(cycl ohexyl carbanp 1.32 (5H, m, 1.54 - 1.64 (4H, m,
1.70 - tR = vyl)-3-fluoro-6- 1.73 (3H, m), 1.80 - 1.84
Ethyl 2-methyl+2)}(3-fiperidylo3yg8opmucxpe | sul f anyl - 2.02 (1 H m),
2.26 -2.31 (2H, m, 2.82 min. pyridin-2-yl]-3- (1H,
N t), 2.86 (2H, t), 3.02 (1H, t), 3.61
Lyl egtate (3H, s), 3.60 - 3.66 (1H m, 4.
4.08 (1H, d), 7 63 (1H, d), 7.91 (1H d)
ethyl “1-[1-[5- 1H NVR (300.073 Mz, DMSO- d6) 500:

I 1
Preparedg g sﬂtﬁ%yxlnﬁ%{ep QFJQh% & crll%&l %%V(e %mr%ﬂ%yl (%g#%th%l b. ]%gglén- ~yloxy-
propanoate ﬂa gie the desucd/cﬂm;pmmﬂ)ab allvlla‘ck lgylin (qOddtjtatige, redetibs).- 1. 50

(5H, m, 1.48 - 1.74 3.71 pyridin-2-yl]-3- (I OH, m,
1.75 - 1.82 (2H, m, 2.03 - mn. piperidyl]cycloprop
1H NMR(3bd. 0(7§|MHE')D1\@5(7-@16)832§Q3H2%1 . 1%86(91{ m% 1.30 (61;11@ s), 1.54 - 1.59

ane-| -carboxyl ate 3
(1H, m),3.898- 1.92 (0H, (2+2.2Q)) 2.28.(3H, m).L. a%(nzm 3795 .70, ), 317 3,28
7.57-7.60(1H,d), 7. 72(1H,d nmethyl 4-[[[5- 1H
(1H=m)=|<<\b§@ile # 13 Mz, ODCL3) 0.87 - 448;
(cycl ohexyl carbanpo 0.98 (5H m, 1.12 - 1.25 (3H m,
- HPLC fI1" NI yl)-6- 1.41 (4H, m 1.49 - 1.55
EthylZ(bmpeWyl%ymetateR = 1 propyl sul fanyl - 1.70 (4H, m,
1.83(2H, d), 1.92 - 1.97 3.09

'\O/O\/ILO/\

Prepared in a similar manner to that described above from ethyl 2-(2-chloropyridin-3-

02
oi

yl)oxyacetate to give the desired compound as a brown gum (quantitative reaction).

1H NMR (300.073 MHz, DMSO0-d6) & 1.20 (3H, t), 1.54 - 1.65 (2H, m), 1.76 - 1.84 (2H, m),
2.89-2.95 (4H,m), 3.13 - 3.19 (1H, m), 3.68 - 3.76 (1H, m), 4.12 (2H, q), 4.20 (2H, s)
As part of the above programme of work, a number of ester intermediates of final

products were characterised. Representative examples are given below



09 pyr
m n.

WG 200885824 - 3. 83 cl ohexane- 1-

idin-2- (4H,
yl ] am no] net hyl

m,

2.14 - 2.22 (1H, m, 3.06 (2H,
Jey t), 3.15 (2H, t), 3.59 (3H,
(1H, m, 4.90 (1HCHEB2007/004131

6.01 (1H, d), 6.43 carboxyltate 1 H d), 7.62 1 H, d
WO 2008/ 053194 PCT/ &B2007/ 004131 180 1 0 '0 ethyl
Esfetyc| ¢ ﬁ[\é Fcar ba>m (3H %Hﬁkﬁ 12 (3H 's), 1.15 (3H|MS
s), 1.]17 = HPLC vyl)-p- 1.22 (4H n), 1.23 (1H d)| m/e
1.30 - 138tR= propylsulfanyl (2H, m, 1.45 - 155
(2H, my, 1.58 - 1.75 48 pyr|d|n2yl] 3- (9H, in)MH+
e M PR, arpaey . |
J’%ﬁfﬁé@‘{ -§3%ptopanoat k lYHl{ Sl(zzﬂzZ |9|£ f}j? m| HPLC
3. 88 -|me 515111{(1%1- Qn ;1_>+3|2- 87 (AH@@) -d)26 ¢ 1B5
(1H, d)adamaggDeatbagy. (714?b .78y Z&Qéﬂﬁ m22 P235)-12.72
"H NVR Y1#60. 13 MHz, DMBOL ,m) @90749?818 @PNmI) B33 - | min.
1. 15 (|ppybpylfabyRl - [L(33L, s]iBIH,l .25 (3HGn), 6.32 (1H,
(cycl ohgtiisantpso - 1| 4B 7(05HIHM), 7:84E(TH dyL. 65 (2H, |m),
1. 69 l\Ulglpe,ﬁay-l]@Cétgtepyram n-2- - 1.75 (4H, in), 1.81
3% ; (%ﬂm(méss% ?ﬁFﬁMﬁ%b@m MHi 'CDCE)%% l442;
Y ”? 2-n7[% M, ui %4 OI1' 6n hi{ 31 82 HPLC
U:‘f%tel% éiﬂ t})( 3H 3 é%c;
(1 }) mgft % ul; @y ?? h‘é? ) - 9
6. 52( U ﬁmﬂ mg 1Hg, ¢-93(d, d‘)f,l) g 83in
- 8.55 %2 6§2[ 5659§)(n& 15, w(@m@ 13" MH,
CDC13) XI?nEﬁ Carbf@ﬁ’laﬂ N N[5- 1.33 (3H m, 1.41 - k50
o 3H, mjmethyB(BR) Ity cl phEXNYVBABOAAT2 MIBR (DXE3) h29 -1.| 6d 4;
?; 1. 73 ¢s@ldhexylsullan§B | Q386 26HD23 .23 Fuimeht, m>95 47 ‘F HRLC
(IIZH 5- [@2@5&)-5 phenet hylsg int ammssg 0 0((hE;1, 1M, 22,2=
(. D . 81 | pyni-dig- (@, Y5y, 394( 145 , 2.9% 85
.04 (%anmltyl)'éal%gmo 31ﬂ 4@9@,‘27 @Xl C@i? hin.
3. 65 ( ln 7 (l’ﬂ n )3 '|,
g), 6. %pyr 1432 19 2( 78(1H, d)
carboxylate
o~ methyl (3S)-1- 1H NMR (300.072 MHz, CDCI3) 1.03 | 458;
Qo ? [(21,55)-5-(2- (t, 3H), 1.61 - 2.09 (m, 16H),2.31(q, |HPLC
7;)((“ adamantylcarbamoy | 2H), 3.15 - 3.28 (m, 3H), 3.45-3.87 (m, | tR=
8 2@ )-6-propylsulfanyl- | 7H), 4.22 - 4.32 (m, 1H), 6.10 (d, 1H), | 3.33
pyridin-2- 7.04 -7.13 (m, 1H), 7.90 (d, 1H) min.
yl]pyrrolidine-3-
carboxylate
fI‘L ) | methyl 3-[5- IH NMR (300.072 MHz, CDCI3) 0.70 | 429;
c’Y@LO 9% (cyclohexylcarbamo | (t, 3H), 1.20 - 1.52 (m, 7H), 1.58 - 1.69 | HPLC
° ?ﬁ y1)-6- (m, 1H), 1.70 - 1.82 (m, 2H), 1.95-2.09 |{r =
propylsulfanyl- (m, 2H), 2.71 (t, 2H), 3.93 (s, 3H), 3.96 - | 3.06
pyridin-2- 4.08 (m, 1H), 6.31 (d, 1H), 6.68 (d, 1H), | min
ylJoxybenzoate 7.33 (d, 1H), 7.48 (t, 1H), 7.81 (s, 1H),
7.91 (d, 1H), 7.95 (d, 1H)




to WD 2008/ 053194 PCT/ GB2007/ 004131 181 CLAIMS 1. A

conpound of formula (1):

5 (R)p 0O NR2Z HO Y-~ |

R3

wOo20a8RsIPO (1) wherein: 10 Qis a single bondPCFGB2007/004131
-S- or N(R15)- wherein R15178s hydrogen, C1.3al kyl or
C2. 3al kanoyl or R15 and Rl toget her with the nltrogen
7 dU UITI l V I dl C I I €
§.  saturap *h“F? TR ;% @&?’%A@g}%@@ 3‘3% );5'38&
C¢ 6al 7cyc| 3 bl 1 K
O(% 7cyc*i‘cg§l‘apa @3327 ZhE daDKgAERd, 38 ey nyitr =
%I l)ﬁw@hylls'@ianw Ky 265h&7e9r_(@ar 1), 31140 - 3.21 (m 3.28
he apyriddi-23al kyl | 1éH§,\>,r302%/@lL )HH) 348 (q, 1H),3.59- | min.
het er ocyldpyydoGitirB3d kyI B®acm, dft)yhi7t Its, i I Pt79dhal Hy
substi [yljedtatdoy 1, 2 0#.23 -sidist,t L€y 608 (ddeppnsient ||y
sel ected from Cl_3al kyl.05lidrigRy7.88@d,01HpX0, cyan,
o \ﬁcr 'Téu DBUSS) @J[65 Al HOYVIR @@0 99MH&,@‘I§CI@§'1 63 493
H@ C(]\I( ) ) 5 § and
X ﬁﬁ(tt 1 & % g‘?zfi‘c) %2‘1 y
substitu
sel ect e‘EfﬂF @i‘l“é? Ioé 51-“@2 and
R5" arp Ié Pl y| db7edied2? (¢ h Jrgg(éﬁl é}ad ‘
Cl_3al kyﬂ3lo watdy s8d i §4Tedly 1, 2 or 3
subst it uersesoxpldspendent | y sel ect ed from hydroxyl ,
boo \h° Lol Chethal R¢@B)-1car boOKYNMRI(309 87D Mz, GBC13and10R5" 504
fgjgf% thefe-wi th the ni t f ogen1ewL0m), 052001 80\ (1B AT €
%Et achegydsyemtytsudfady 1rq= mgr£ﬁ95 2 uﬁ)alzexst I3 ngyig any
tionpk. §@st|tuents bokg hej ga(rsz')pyrg ko 21 ),h%e_n_
het er oy Up,_i n @95 VAol pq kY @y e
additip igﬂfl _?ct ed %_lté ééhe
(where m X in|R21
i s phe gi %B' péﬂﬁgnrfy) y
subst i [ ndepenﬁ ent I y sel ected from hal o,
hydr ox /Plpi‘?-‘R} fpogte trifluoronethyl; or when Qis a
LE%I mnﬁlyl 2l€8) e hydHIGMR GWD0Z20H103IICK) 1.01 | 420
t@ DAIB0R:1- 18D (3R 1,9 291 £33 6H,fmpinG2 - 1.78
cyavbdrigd)-6-CH2) m | GNd, @6), 123f6I1ya3y@Hoahkyng OHR) |, ;
(wh_ r eJ propyulfayt! oal ﬁszlnqmpi RO HZYCD. Qgéi%ﬂm) I2S—
option grYdlﬁQ[]}th-Bn 1 0p.88 (THNE), 2t 91753 HRAEReRsiandd v
sel ect Bfiperidyljacetate | 3.17 (2H, m), 3.43 - 3.65 (3H, m), 3.69
(3H, ), 4.13 —-4.25 (2H, m), 6.32 (1H,
d), 7.21 (1H, d)
\% methyl (1S,5R)-3- | 1HNMR (400.13 MHz, DMSO-d6) 456;
I [5-(2- 1.26 (3H, t), 1.49 - 1.54 (3H, m), 1.71 HPLC
~ “@ adamantylcarbamoy | (2H, s), 1.77 - 1.81 (5H, m), 1.84 (1H, s), | tR =
1)-6-ethylsulfanyl- | 1.91 (2H, s), 2.05 - 2.08 (2H, m), 2.23 - | 3.31

pyridin-2-yl1]-3-
azabicyclo[3.1.0]he
xane-6-carboxylate

2.24 (2H, m), 3.03 (2H, q), 3.51 (2H, d),
3.62 (2H, s), 3.81 (2H, d), 3.92 - 3.97
(1H, m), 4.01 - 4.09 (1H, m), 6.15 (1H,
d), 7.62 - 7.67 (2H, m)

min.




from ni trogen, oxygen and sul phur; mis 0, 1 or 2 and

the rings are optionally substituted by 1, 2 or 3
waasvsigent s i ndependently sel ected from R); BCR8B2®7/004131

sel ected from hydrogen, Cli#al kyl C3 _5cycl oal kyl and

C3 SCycI oal kyl net hyI R2 and R3 toget her with the
Y
t

M N et‘ﬁxEZ 'gés‘s,)-g’: “C; f Egvi\é/ﬂ{“m{ﬁo k‘ﬁ;@fs g@a%)s 434;

jiOfigzl ona Ty conﬁ ai ni ng |I) HPLC
het er odChrphswlEhasy ﬁ%m)nﬂ PPJEH, il 64 | tr =
sul phurylxfd which is optio8hdy )f Z%@H@ﬂal d(3at ¢d;14
parti al prppylanltanat-ed Jt) hﬁ@aﬂlﬁ?ﬂ&(ﬂﬂdm}ﬂa& (AHire),r i ng min.
wher ei [npstrivin-2e4]4B4 i ng| 2i78g 2sA9({l Elpmi)s2.8pt Bc(i)ﬁa(BHym),
subst i tpipexddydlacdtate?, | 3@3¢4HID)sdbSH(iHLENE27 (1H, d),
i ndependent |y sel ect edou8@IMRY), 7162 (1H, dl)nqlapegmqe@t [y

SET &S T EHeft PrESHAL 1PN (406X 3 0NTHZ BVRE-BOXY . g4,
g;fu o onetg??‘ﬂl‘é(sa%%ﬂ ssene emm%ectrefgmc
v T ey il e g
i ? R¥0

ROCON

wher el(npyédl?g 0to 2 606 %R@) min.
M B, m 11 Hé}wd 1%

A ( Hnﬂl)h%{%r &\ Hgmoups

ROSO2N(¥Hpyyrolidpeed-) (Rom)
are optionally fused t6.18 (bHedyl.58EHedpi6VI(1Hod) a

het er oja¥ayboxyli#ier ei n t hé 7%%
| . sat(natedhgt 2ER)ilal | y1HANMRaE60.13-MHz, BMSEHer ed 11460;
TO ti'on@isly cont ai ni ng| 0.962311 t)31.001et &1 GREHOMS, 1.24 - | HPLC
epe N@eabhdxyd@k®mie 130 @uM NG rogeny ., 6@)64’[9%) qnﬂ) tR =
SU phur yl chﬁd}g@esul t 'IWQ(I‘&H”IQ) 1SY(B! 84 i(H1oR é 33.29
subst i ¥a {. 2 0 (%Wt?ﬁ Hﬁ? eg’tt min.
TH, 1296

sel ect 4al k

triflu f&g’ﬁ?’hrlfl %
Cl_4al k&R 8? %&[ %@;8 ;ﬁﬁ%

N-Cl _4ial kyl ami no, di - T k

NL(‘JA | kyl car banoyl Hi-N N(Ct 4al kyl)car har[mzl :

Igi& | ksthB(igjI-[5- C1 4a|1I<I¢1MBas)3£)@;|o7ZMH IDYied®i n 1| 508;

;(O 1 an@y@phexyl@ebanso | Addperise@l, y)Cl.08al gl (2H, m), | HPLC

oé& i onjayl)¥p- substi t ut ed 14y (AELtR 1@5 SHsm)st.BS udtls tR=

| ndepengepeytylsitfapgt ediH )N driosy (SH, h»@l 048 1. 74 3.71

Cl_4al [k mme Poxy angiopyan0i.759'1.8 _' angnin,

i ndepe f éﬂgcgeﬂ Efogoedzfm@yﬁaﬁ rOgen) @9 m)%s'éwl

opti onaley; 3 edlshy (145 @gﬁxy

Cl_4al Koxy, carboxy ol %% '%) 3?78' er X
m -O(CHZ)q - S(o) | {50F hz(@i fro 1k o

;@ il&: 30 }Hfﬁlt@@_(ﬂew (%H%Q(F ICID Oy - a | 448;

JpHenyl emclphmylcaabﬁ% yi.gr Bhip 125( ,nn)réra:s)eTediPLC

. ~ Sat ur at¥bhet er ocycl i 1r411N‘©H(dek/éQj-b§5é2H4mblo@h-b R =

atlon) coopgiswifanyl-1 or | 2.70i(4d, ngtle3EHnt, 1.924 £6Fed | 3.09

from nji pyratied- oxygen| @i sy RaRu2. 2061 H, 1 ROSXIRY) 1| min.

7 (wher elﬂ]dﬂaqna]iﬂetﬁyll]

=)

t), Bndemenyiensd ;s e acgred §3r on
hydr ogeflohdzhndal Kyl ., CiirBahKay @Ads mﬁgm d)06 4&x |and
Ry t oglel sy Yig 2008/ 0! mﬁq éq.g 131 7183 Wi th

‘llle cdal DoIir at ol t O wi Lll‘afllcy dal e dlldblleu_l'Ul I a
C3_7cycloalkdiyl ring and v is 1, 2, 3, 4 or 5) and
when v is nore than 1 the -[C(R, , )(Ry)] - group may
optionally be interrupted by a -0-




S- or -N(R2)- group wherein R20 is hydrogen or

Cl 3alkyl; or 2) -X-Y- together represents a group of
wob@spsmoul a: 5 (ROu -1 A (2)t[ C(R13) (R14) | BET/GB2007/004131

wherein: 10 ring Ais linked to the pyridine group and

(Z)t[C(RlS)(R14)]s is |linked to t he carboxy group;

it v~

;LOJIE%E@S] g@’(ﬁcﬁ FS ”:sr']gos %i%&%%%%l )5@% Wgt%flgggr%gic

i tijoHubty opt| onal dr23 (1 dhek- 3¢ obB88m | tR=
sel ect eropylswanyt-r oge 1(2Pl)xykgér45add55s mk 1.58 -ils75- (3,48
-S- or| pyeRUGR-ylsbrer ei n(9%1,6n), 3. %ywﬁﬂ;]@ﬁ,nﬁ,gﬁﬁl-@yﬁs O min.
G _3al kpipaydy]l]-2insethyli §(1H,an), 2.70r-ATHEH, nal. 96k S03s |i s
0 then propsnddte R10 i s) (1@eppBdentd.yo gel,ee) 833f-3HH
G _3al kyl, C2_3al keny (1}%ﬁald9}(gml q), kysdroxy d), lwalso,
oxo0, cyan, trifl UOFOTFH![]yd) 6. (_13}@ d507<y@ (1H, d)

G 3H fB§§2 TeT ey %.1? d) 1.09 | 498
Oy O ' %‘@V [?%?” R‘_ %—l .-, ) 6, qé)
i@ (R L éaﬁszg %ep i =Hl')’311: rgt@‘)gl”y

a :J‘RllY)gr(@‘HY éndpntlt{p @Hh apt b 1frlo% F‘ﬁgj@f&?cmd
G 3al lePthMbtllf@Wé)HW s uBSEi(2dt @) 13 - Byaf ,

Cl_3al kdiry2-yl&-@r boxy of —SyHnadH, ov), 3212(21&@ 3F&51(2H t),
t oget hepipwidyt]atétateni t [ 3GOnr 3attoitit, m), b BHINHEY.S8re
attached forma 4-7 rq Biser(eH, i), Mg22 Uik @), 14032(1H,R)3 |and
R14 are independent!|y| sshecHed), 7isomiAydy, g 18D g)

G _3alkyl or R 3 and| R44 (nEYJ) 8%ethess ﬁ-@ﬁﬁ\)t t he
atomto whi ch th ey are attached %orma

%8@/ I[ Sbggce 13LM’HZ one ) 21 - 496
? yct:)lloﬁe)iy?z/agbamo E O]Vfgj Q(%—I ng)m]oggld is

-8 adamant ant L 91(EHy B 0P (Flnnp i|per
) abatagmns an ﬁ(@%@%@ﬁmm 3PP
PCT/ Gazmcmhm@ﬂ];i 184 (1H, m), 2.98 - 3.04 (3H, m), 3.36 - 3.47
{ (3S) - lpip&ridydjacttateexy | (ZH,ba)Byd5)(3H; §pBPOr-azdh(IHy! ) pyr
i di n- 2L yl] pi peri di n- 3} yi)} 4@t #30a2Hckn), @33 a6.43 (2H,

phar maceuti cal | y- accephgbf.€9 sal3p (8H, i, ’WS/QIH d)
hydr ol ysabl e ester thereof. 2. A corrpound accor di ng to

Ctaim I wherein: b Q1S 0, S or asingte bonmd and R
is Cl_6al kyl, C2.6al kenyl, C2_6al kynyl,

C3. 7cyc|oalky| c3 7cyc|oalky1C1 3a|ky|

C3 7cyc|oalkyIC2 3al kenyl or

C3_7cycl oal kyl C2. 3al kynyl, [each of which is
optionally substituted by 1, 2 or 3 substituents

i ndependently selected fromCl. 3al kyl, hydroxy, halo,
oxo, cyan, trifluoronethyl, Cl1_3al koxy,
Cl.3alkylsS(O"- (wherein nis 0, 1, 2 or 3),
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RSCON(R5' ) -, (R5')(R5")NC(O -, R5'OC(O- and
(R5") (R5")NSO2- (wherein R5 is Cl3al kyl 10 optionally
wGaaesostiod ed by 1, 2 or 3 substituents i ndepenPE&nGBR007/004131
sel ected from hydroxyl, halsas and cyan; and R5' and
R5" are independently sel ected from hydrogen and
CLAIMg:l_SaIkyI optionally substituted by 1, 2 or 3
————substituents independently hydroxyl, halo, C.3al koxy,
carboxy and cyano or R5' and R5" together with the
nitrogen atomto which they are attached forma 4-7
Lrenbd exmpaymd of ferewla (Dg) 1. 15 3. A conpound accor di ng
to claiml1l wherein Qis -S and R is C 1.6al kyl,
C3_7cycl oal kyl or C3.7cycloal kyl A _3alkyl. 4. A
conmpound according to any one of clains 1 to 3 wherein
pis 0. 20 5. A conpound according to any one of
clains 1 to 4 wherein RZRﬁg selegfed from
C3. 7cycl oal kyl (CH2) m, an - 12pg| ycygkoal kyl (CH2), , ;
(wherein mis 0, 1 or 2 a @ riNgs are optionally
substi tuted by or subgti tugnts ﬂndependently
sel ected from >Hah N eR$ent |y sel ected
from hydroxyl, hal@ and trifluoropethyl). 25 6. A
conpound accordi ng&to any one ofégjains 1to 5 wherein
R3 is hydrogen. 7. A conpound according to any one of
claims 1 to 4 wherein R2 agg R3 together with the
nitrogen atomto which they are attached forma
saturated 5 or 6-nenbered nono, 30 ring system
optionally containing 1 additional ring heteroatons
sel ected fromnitrogen, oxygen and sul phur and is
Q is a singhé bompLOY, -SubSNRI)ethbeinlR Bris By &g, O, s@R§Ior C, salkanoyl or RY
.. independently selected fromR7 wherein R7 is sel ected
and R" tqgethier W@rtb‘?( pitrogen gomna whieh they @Jgeoqif@@h@ﬂ formp@ 4-7 membered saturated
2008/ 053194 PCT/ GB2007/ 004131 185 8. A compound
according to any one of clains 1 to 7 wherein X is
R' is Cy.ealley], CSallenyl, OhaRistiyl WbrercpiloalRI2Ch soyblpdikgtfnalkyl,
C I kyl or €1 3al kanqyl _and. Y is _a C3.7cyc| oal kdi yl
Cs-vcyd%ﬁwéée#%?ngi 7”»3-7%?%@wé§2-sa§iy%ﬁoeanﬂen@%§e@lhds Pkparyl
heteroar}glbh_%ﬁﬂ, %er@c?dlﬂ?g@?&éﬁ@?‘};ﬁl@ﬂa&ﬁ TERhYrhich 8 rogt;ioﬁdl&gsubstituted

et eroat ons” se om ni t rogen, oxygen a
by 1, 2 og Ispbaiituents indersodpulyrsdleateddrati Rg:dlloylalmydroxye helo, ok@icpano,

. 1 to, 7 rein -X-Y= t ther . r sents a roup, of
wituoropgS) GRS Fartprcy T o RRRTaf Pl 2 8 ).
R’CON(R’)-, (R™)(R’)NC(0)-, R¥C(0)-, R*OC(0)- and (R>)(R*INSO,- (wherein R’ is
Ci.salkyl optionally substituted by 1, 2 or 3 substituents independently selected from hydroxyl,

wherein:

ring;

halo and cyano; and

R and R’ are independently selected from hydrogen and C,.;alkyl optionally substituted by 1, 2
or 3 substituents independently selected from hydroxyl, halo, C_jalkoxy, carboxy and cyano or
R” and R together with the nitrogen atom to which they are attached form a 4-7 membered
saturated ring)] and optional substituents for heterocyclyl and the heterocyclyl group in
heterocyclylC,.salkyl are additionally selected from R*! R CO- R“S(O)k (whereink is 0, 1 or 2)
and R¥CH,0C(0)- wherein R* is phenyl optionally substituted by 1 or 2 substituents
independently selected from halo, hydroxy, cyano and trifluoromethyl; or

when Q is a bond R may also be hydrogen;
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ring Ais linked to the pyridine group and
-[C(R13)(R14)]s- is linked to the carboxy group; and

W@ 2008058948 4-7 nmenbered nono-, bi- or spiro  PCT/GB2007/004131
heterocyclic ring systemcetaining a ring nitrogen
atom by which it is attached to the pyridine ring and

i BT 0 R L30T
cycloalkjrll’ﬂﬂlﬁ pﬁﬂ?@ﬂda}ﬂ(ﬁ @ﬂn@@ bsbnkllp ea)l@&m%ad)&/ 111ng Q&SH{S QXdepehd@nfly selected

and trifluoromethyl;” uis O, and Rl14 are
from nitrpgefe |9§ﬁ$%1rﬁﬂd}8uhiﬂ§lllbétl i flray etmyldh@gegs axﬁ dpmmaﬁalsklystmmsd by 1,2

th the carbon atomto
or3 Subs\%%nﬁsqﬁﬁg%ﬁ%%% ﬁglgm} m a C3. 7cycl oal kyl ring;
3 is selepdl fsomslyanog&n c@1 4211<yn03 509€l@@1ﬂfppém¥3bﬁs@yabﬁlkﬁm6ﬂ®10| ai m
R*and R%@EE@R) Wéﬂ:h [t@ 1(1159%%%1%;}13 shidhthey ap-agaghed5o1m astarajed mono,

bicyelic & lﬁgc{k(: %%]sKs;’t)e(@: %ﬁ%&oﬁ;ﬁ%@hg} 2’%3?‘3‘3 g%lyr ngpheteraatomﬁ selected

from mtrysge}rp |0|&§3gemhmiesuﬁ>hnamhbwhﬂch®s @Iiodally fused to a saturated, partially saturated
(cycl ?hex | car banpyl ) - G- pr.opyl sul f any]

or unsatt%ét]gg PRLPFRliaL _whereig qeéulglég gng gys[tem is optlonaﬂy su%stltuted by 1,2,
or3 subslitde%ts(lﬁ&%eﬁﬁ@ﬁw LRERATRY i{362pr opyl sul fanyl - pyri di n- 2-

I peridyl]acetic acl -
Yis mdqpepaaer(tgywﬂe@tﬁelxiwm anloatoylbyl eyenogyibsikokprand-tpfinerdinethdl;

R® and Rg,le:xlﬁ &%ﬁg%%%yﬁ Ak %t%l ggcirox%zﬁg,oosx/ooga?f g)?'y, cyano, trifluoromethyl,
R’, R°O- [RQ(C(qui9oJ(\©)(yJ R&cl@m% (16 )(R"’O;NC?»L f(RﬁydR%)w | RPVO3 =~ ¥hherein a

15010 2 B RS e b - R RN AOMERT Yy nd
hetemf%fré’?%ﬁ%g?@%‘aﬂ %ﬁé%*%%f?)%éﬁg?ﬂpgél aRsyrL s« iy lypieroarl

ora saturaﬁedydr]gartpﬁllyasaurﬂatbd 5yb1] @«ﬁﬁhibereﬁ(ﬂr@ dpdioRally &ntdining 1] 2 or 3
| o car banmp propyl sul fanyl - pyri di n- 2- ¥
heteroat%% ngp@g%rﬁlé[ gt ore a}tww |9y seie pnfl Qubpus and the resulting ring

system 1§3ptﬂ)n£11[ly5 s&b‘%ﬁiﬂt(ﬁf%y |.’).C(?rr3biqﬁ5§’tgtg%rgg Xﬂ?ilr ?Meﬁﬁ'% gﬂ&ﬂ:d ¥ Elalkyl,

am no nt ane-

hydroxylg {:fﬁn@cgrdhmmvhﬂatrﬁhlmht)xyﬁi hplpoﬁymkdmyaﬁyiaﬂwoyﬂﬁihaikﬁ; y
Ci. 4alk0)ty{(‘3 n§l§<|§ amlno Ca}flgylflgrqulﬁl)c()acﬁl eN 1\5 (C1 4aﬁ(r ?)aﬁ(l)llrllol 1 4aqky%carbamoyl
di-N N{b@aﬂl@ﬂfda i ﬁ'}bé/h C(%QH&STFS\(b)r ,@31191&112915(5'(@}1, { M1 (RYECH] M5 d; ¥hnd 2)];

rro

R’ is 1ndgpe[ngelqtby@[ @H@Qppbgm&ﬂamglyﬂti;mt@d bY @ p¥ b 3 bhilmtiguentsyindependeditly
selected %E%@{S%i&xg f gh 3TC égl}%)&hg%bfx%ax& BBYPsul fanyl - pyri di n-2-

R”,R” etle]IBgU |af@ihﬂb;§@ﬂéﬁtl3£se@é‘dtdﬂl from hydrogen and Cy.3alkyl optlonally substituted by
uq@cycl xylcarbanDyI) 6- propyl sul f anyl - pyri di n- 2-

hydroxylthlg AR NY Heyeno);

pisO, 1§'r .5- (cycl ohexyl car banoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-
’oxybenzoi c acid 2- [4 [5

either X }s(_@(CII—Qne,xﬁ((CHf)QaﬂYOW (R BEQHD gy WhetefneRY lis Iydroghnn €238tk or C.

phenyl ], acetic acid
3alkan°3’ {Sg)\/ V@bhexyl car barmoy! ) - 6- propyl sul f anyl - pyri din
Yiss -2-yl]oxyphenyl]propanoic acid 2- [4- [5
- (cycl ohexyl car barmoyl ) - 6- propyl sul fanyl - pyri di n-2-yl |
1) aﬂgbé}a‘mdllphyelnmgy b phemtlens ragg, dn a@amz{mdlyl group, a 5-7 membered

saturated]@@%%rghg g@é 3%;211)/@ carbcP t81¥1 (Slgrlltgl?llnré 1 gly i 1|’11(1ng; Heteroatoms

selected from nitrogen, oxygen and sulphur, or -[C(Rx)(Ry)],- (wherein Ry and Ry are

independently selected from hydrogen, Cy.;alkyl, Ci.3alkoxy and hydroxyl or Ry and R, together
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2-[4-[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul fanyl - pyri di n
-2-yl ] oxyphenyl ] propanoi ¢ acid

wWQ@2(408405894 cycl ohexyl car banoyl ) - 6- pr opyl sul f anyPECpEBR@I7/004131
-2-yl ] sul f anyl phenyl ] aceti ©83aci d
2-[3-[5-(cycl ohexyl car banoyl ) - 6- pr opyl sul fanyl - pyri di n

wit e S8t BB RN PSS R ey ngdy 2.3 4o

5) and wlviéﬂ $ Usl thaRthALD AR - fC%@)(Q Vv~ %roup may optlonally be 1nterrugted bé’ a—0-, -
% (cycl ohexyl ¢ ano I propyl sul fanyl - pyri di n- 2-
S- or -N(R b)g}m&@cw]@ﬁii@méhelsl hydt@eb oxPhsakdeod

-3 X I opyl sul f anyl - pyri di n- 2-

2) % t° SHGRhEle %l‘lg%‘i% %fgﬁ%‘a(z S) - 1-
[5 (cyclohexylcarbannyl) 6- propyl sul f anyl - pyri di n- 2-yl
] pyrrolidine-2-carboxylic acid

-[ 1-[5- (cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri din

-2-yl]-4-piperidyl]propanejc acid

-[[[5-(cycl ohexyl car o' - 6- propyl sul fanyl - pyri di n-
-yl ]

-[[5-

l]a

[

]

I\J

am no] met hiR 1Py xane- | - carboxylic acid
(cycl ohexyl car ba VW) - 6- propyl sul fanyl - pyri di n-2
m no] pr opanoi ¢ aci d
- (cycl ohexyl car bamoyl ) f.anyl - pyridin- 2-
zepane- 4-carboxylic acF%’t[@QRW@WL
[ 5- (cycl ohexyl car banmoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-
yl]-4-met hyl - pi peridine-4-carboxylic acid WO
wherein:2008/ 053194 PCT/ GBZOO?/ 004131 187 (1

e o REL phBafBRPE B T BB Bl

Aisa4- ’élmedxbéred[m{)rﬁ)- bi- or spiro heterocychc ring system contamuég a ring nitrogen atom
cyclohexylcarbannyl) ropyl sul fanyl - pyri di n-2-yl ]
by which, ey jedne qlng #lditianply opigenplly one other ring heteroatom

selected frém(rﬁﬁ@%éi’lhs%eﬁaaﬁg ﬁ]ig)ﬂn) 6- propyl sul fanyl - pyri di n-2-yl

yl - pi peridi ne-4- carboxylic acid

Z is —O-,1Sf spm@t%?)eh\ém;dmm iatpgroper§-(hralkyl ad fsatkghoydyr i di n- 2-
| - i di 4- boxyl d 2-
tisOor %P%Ogéﬁg@&tg‘mﬁérgé |8ne Q) Cgrp%gy: gul ?glnyl pE/rl di n- 2-
%is 1ndék)]3ncﬁnﬂy Bﬁéétgd/ frbﬁ?CﬂﬁI@Y'CzBﬁl‘R&%onggll%&zp hP/drolx?/ hal? oxo cyano,

&. (% cycl ohexyl’car banoyl ) pylsu
trifluoromgtliyl aa,lkc}wy EnmlkﬂS(QB- Wﬂmnmuso,aleCbr 3), R! CON(R )

(R )(RIB%ILI& (%)- fﬁ;y(gé&?)g ﬁi@?ﬁsg{}v ?ﬁﬁgge.(ﬁ“ Pe¥n ﬁlﬂﬂ all<§r)lyopt10ner1]11y

subﬂnmé&Eﬁhﬁﬂo&ﬂymﬂ@bﬁéﬂb@&ﬁﬂanoyI) 6- propylsulfanyl pyridin
R ]azet|d|n3 ] oxyacetic acid 1-[ |

and l% 5- a{% ipeepandgyilse q>r)1hadrp>g@1p9mckgt faékw loppignalkyi substityted by
| bt
h}’clroxylii_letlg,_(féJ I Qg{ogg%c%ltft%ﬁg ﬁorﬁ{i' %r pzri%&p y 138 |G w1gyt?xf it t{?gﬁn atom to

which thw éreattm'}mélfdn@kyh]ﬁlcymbmbéxeaaiﬁg, | - car boxyl ic acid
1- [ 5- (cycl ohexyl car banmoyl ) - 6- propyl sul fanyl - pyri di n
uis 0, lor yl]pyrrolldln 3- yI]oxyacetlc aci d
d R4 bt 9 a y
3 an, <% e;m&eri)eﬁ%e%t% I:j%?é i E@X%noeﬁlg% Q%Jyﬂﬁl R B%h Y hbtogether
with the carbon atom to whlch they are attached form a Csscycloalkyl ring; and

y
I

< (JOI\)-I>

sis 0,1 or2;
or a pharmaceutically-acceptable salt or in vivo hydrolysable ester thereof;
provided the compound is not:

{(35)-1-[5-(adamantan-1-ylcarbamoyl)pyridin-2-yl]piperidin-3-y1} acetic acid; or
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2-[1 |
1-[5- (cycl ohexyl car banoyl ) - 6- pr opyl sul f anyl - pyri di n- 2-

wQ kjos@sydperi dyl ] oxy] - 2- met hyl - propanoi ¢ aci dPQFGB2(01/404131
[5 184
-(cyclohexylcarbannyl) 6- propyl sul fanyl -pyridin-2-yl]-

(G- 1-C- R BE A R PO et 2uleipryicin i gesiopeic
or a phattlabewdicaBy-BydepRibRedaitdr fEvido GgaRMMbleGsteftefbo? [ |
- [ 5- (cycl ohexyl car banoyl ) - 6- propyl sul fanyl - pyri di n-2-y
[]-4- plperldyl] 2-met hyl -propanoic acid 1- [ |

-[ R~ | sul f I din-2-y
2. | [RgbpEuRnELY g@ﬁﬁ%ﬁwwﬁe Py ol o bt 1T
Qis O, ScErE& single boﬂftEand [Canmiky ) C6zkany, Guhfienyl epydybwarkyﬂﬂs

- |
B e R L
optlonal% Cs:ilr%lgg% 7§r 3,824 %3% %ﬁ%ggﬁé&fs? %bﬂde\l%@y%%@!eé? P8 alkyl, hydroxy,
halo, oxd, §yqmwy trifbiveomttbal, Banaidxy; 64 kalﬁ@)ﬁy(vdwrémwk 0.pY,12i i)

R CONGE” ¥ SR AN, SR DT RS S Ny v bpreiogR sk G

optionall 'sﬁwtitlﬂbd[‘ b2 1y2 br §s@dsﬁﬁ‘fehﬁ3{ﬁ&e§@§dénﬂy %El'egte? Frobd By d%xyl gPalo and

S5- (,cycl ohyexyl car banoyl ) - 6- cycl opentyl sul fanyl™ pyri
cyano; andRy japd R°- piegadengpdqr e;plegteécﬁogm hydrpga and Cp.salkyl op’uonally

substltuté% %P;I [gor(f%ﬁ%lst?t{ﬁg ¥| Cd% ((7]0 ﬁf}éi}%%o§yl g@gu& a l%l}'l(lyf ca nl}/oxypa%d cyano

or R> ana R &fgethbr oth (tm/mh@gaxa«b@_atb BaiEtyihby GreCat@bRAEREN oSty brRfbered
ridin-2-yl]pyrrolidin-3-yl]acetic acid

%mnawdzupgﬁR) 1-[ 5- (cycl ohexyl car banpyl ) - 6- cycl opent yl sul f an
yl -pyridin-2-yl]-3-piperidyl]acetic acid 1-]
1-[5- (cycl ohexyl car banoyl ) - 6- cycl opentyl sul fanyl - pyrid
3. i PA2Zemppurtt qucpelirigiylclaiycl wheroinaQés —3- and @B OXylky, @gicgcloalkyl

3
[é“(% Eﬂgﬁﬁﬂﬂgﬂﬁgﬁﬁanoyl) 6- propylsulfanylpyrldjn 2y1]
3pj perjdyl]acetjc acid 2-[(3 .
S)-1-[5-(2-adanantyl car banoyl ) - 6- propyl sul fanyl pyri di
4. n- @cymppu}ndra@lco@mg t8-apy pox yhcletnisc] toakwlerein p is 0.
2-[(3R)-1-[5-(2-adamant yl car banoyl ) - 6- propyl sul fanyl -p
yridin-2-yl]pyrrolidin-3 -yl]oxyacetic acid

5. 2-Acedpodnd a'ic&ﬂl@]dt@%ﬁ Poné 6%1%@15’{0)4 @fh%ﬁpﬁ(* BublarY kot
di n- 3- g@ ]acetic acid

( [o(:?a()jvkgclgaélea%@amnd Heazo Mdy&I}(YKCHn)ap{(WhQrbmanyS 0 |:iy<vI12 and
g e ?mé@ B %Bﬁ&lalﬂglsugstﬁut&? [» P |2I subs%‘%uents mdelge(nﬁer@y selected from

(126 anthRBi3tiydepandumeip kbiected Pk &R hy sidhk§ B A2 fridiubrotnethyl).
pyrrolidin-3 -yl] acetic acid
(2S)-1-[5-(2- adanantylcarbannyl)-6-propy|su|fany| pyr i

o ARSI S el ety

|d|n 2-yl]- azablcyclo[S 1. g hexane-

7. A compound according to any one of claims 1 to 4 wherein R* and R® together with
the nitrogen atom to which they are attached form a saturated 5 or 6-membered mono,
ring system optionally containing 1 additional ring heteroatoms selected from
nitrogen, oxygen and sulphur and is optionally substituted by 1 or 2 substituents
independently selected from R wherein R’ is selected from hydroxy, halo and

trifluoromethyl.
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6- carboxylic acid
(3S)-1-[5-(2-adamant yl car banoyl ) - 6- pr opyl sul f anyl - pyri
wa@leows@sh4 pyrrol i di ne- 3-carboxylic acid PCT/GB2007/004131

4-[5-(2-adamant yl car banoyl )856- pr opyl sul f anyl - pyri di n- 2
-yl ] nor phol i ne-2-carboxylic acid 2-[(3
S)-1-[5-(2-adamant yl car banoyl ) - 6- cycl opentyl sul fanyl -p
yridin-2-yl]pyrrolidin-3 - yl]oxyacetic acid 2- [(3

8. A&o%pcﬁlﬁrd(azc@ﬁmga@aw 6@ BRdTAIIs)1-16-7oykdreRen iy UIs @WN(H@”)

I n-2 (? rrolidin-3- yl]oxyacetic acid 2-
wherein é) ig hydrogen 13alkyl or Cy;alkanoyl and’Y is a Cs.;cycloalkdiyl rmg ora5-7

I V. in
memberé_cgs_a&%f%g?lr@%ﬁ%l n@g@f‘% g a c%l:b%)ﬁ gomui éo%%}ung r% ring
heteroatdng {edétedlfrdrb nftPogrt aorpmey bﬁd&ﬂﬂp}ﬁmyl ) 6 cycl ohexyl sul f an

yl -pyridin-2-yl]pyrrolidin-3- yl]oxyacetic acid WD

2008/ 053194 PCT/GBZOO7/004131 189

- et S =

9. A%cl:%rlﬁp;@éld;acéoggr %tﬁg o 3 ?g@g{f?gﬂ &]a%égﬁ R wgte@l@y }eppe)éents a
gDupoﬂmﬁ@xmmkﬁ (2- adanantylcarbannyl) 6- et hyl sul fanyl - pyrid

i n-2-yl]pyrrolidine-3-carboxylic acid

(3S)-1-[5-(2-adamant yl car banoyl ) - 6- et hyl sul fanyl - pyrid

in-2-yl]pyrrolidine-3-carboxylic acid (1

S, 5R) - 3-[ 5- (2- adamant yl car banoyl ) - 6- et hyl sul f anyl - pyri

di n-2-yl ] -3-azabi cycl of exane- 6-carboxylic acid

2- [(3 R- 1-

[5- (2- adanant yl c4Fbaroy fet hyl sul f anyl - pyri dj n- 2-y
| }pyrroljdjn-3yl]aeetjc aciy

(3R) - 1-[5- (2-adanant yl car bapo - 8- et hyl sul fanyl - pyri
di n-2-yl ] pyrrolidine-3-car b ﬁ1%)é'gg$§'d (1

S, SR) - 3-[5-( 2- adanantylcarbanDyI)-G-nEthyIsulfanyl-pyr

idin-2-yl]-3 azabicycl o 3. 1. 0] hexane- 6-car boxylic acid
wherein:2- [ (3
. ,S-L&g ((2r, 5s) ydr ox gdanant ar bamoyl ] -6-p
ring A isleghot 1hﬁa>ﬁ§zdme;gmlm o 1ot %mth swevcgroup; and
Aisa4- 99& amy4 TL)%({ b‘?la 05 é}ﬁé Qete@o?ydé rin yggtg cofit a%ﬂr"i‘g% ?1tn ltrogen atom

by whlc}yit ]mﬁanb@dmtth@/bjrﬁhﬁé Ohe Xﬁhﬁ}dlﬂorﬁﬁy eyl oRe iothe rm% hbferoatom
droxy-2 -adamantyl) carbanoyl

selected _goé‘zgrgj’gg)gerg nggﬁﬁlld I}ighk}llisn 2 -
%is 1nd’é)p13§d@nﬁ ]rsgl))égeg ﬁ%é‘fa@ %élk gﬁ%ﬁ%@?%ﬁ%@bﬁ%&ﬁ % §Ly|5

uis 0, onyli di n- 2- yl]an1no]cyclohexane 1-carboxylic acid 2 [(3
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azab1cyc?[?]f Ot]éy)ia?% & ca.rli]oxa/hc al(\21E|- pyran- 4-yl ) car banoyl ] - 6- ( pr opy

1-[6- cyclopbmtpbspbfanydﬁn[{@rz\ﬁb)}-5)-ihpé1rolxyi-|Zmdéma;at}ﬂlﬁaﬁ‘amyﬁpyﬁﬂlﬁahﬂﬁmperldine-
L 6- cyclohexylsulfanyl 5-[[(2r,5s)-5-(di fl uoroneth
4-carboxy 9?"1

2-[3R)- ig@@;-g?d&éﬁ[éﬂyfsﬁff@gﬂ% (Izegrsjc gglpaﬁ iQ}-zﬁHﬁHaﬁ't ﬁlafbaﬁw[#[ @%ﬁhg

yllpyrrolsdinB-yIgtictlicaridnmet hoxy) 2-

(25)-1- [gda 1 ?{sgﬁgt{y?%nﬁ&l%gﬁyg Ihdcllrr(])xy Jamang}l)%g{bla%oy 8}%16 m-a-
yl]pyrrolﬁhnelz{cﬁr%xe}h@@@atylsulfanyl 5-[[(2r, 5s)-5-(difluoronet
(3R)-1- [@emi%ﬁwl%&mﬁ%@q%»ﬁ@ﬁmz%aqq@wlst)d)qathaml]wmn@t|

yllpyrrolfli ?"(C‘é'%f?b%"{/]éc 3id1 opent yl sul fanyl -5-[ [ (2r, 5s)-5-(di I uo

2-[(38)-I-pevestdisheyy ksBifary A ARk F5)L-5- ﬁ?dlbﬁYFQYdd]aﬁMﬁlyﬂjbékbRnM&lgpﬁidina-yl]-3-
eridyl] acetic acid 2- [(3 §)-1 [[(2

Plpefldyge}c-egc E“E}Flf | uor onet hoxy) - 2- adamant yl ] car banoyl ]

2-[(39)- I'-FS ﬁ(ﬂ@éi §lf'1lyt:liad3‘<¥/| Z-Q&’arrﬁa‘iixlt}ﬁ]c%fbamoyl] 6-(3-methylbutylsulfanyl)pyridin-2-

yl]-3-piperidyl]acetic acid

(3R)-1-[5-[((2r,5s)-5-hydroxy-2-adamantyl)carbamoyl]-6-(3-methylbutylsulfanyl)pyridin-2-

yl]pyrrolidine-3-carboxylic acid



yl]-3 -piperidyl] acetic acid 2-[(3

S)-1-[5-[[(2r,5s)-5-(difluoronethoxy)-2-adamantyl]carb
w@ewgi33184 pr opyl sul fanyl - pyri di n-2- 30 PCT/GB2007/004131
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(1R39) ZR G B vt Sy h ééxaqt@aﬁqlw&e%@qyé%%dm-z-
yl]-3- aza@ﬁ:'yglo B1. B?IIe;(an& caiekpreniy! sul f anyl - [(2r, 5

uor onet hoxy

2-[(35)- laEﬁabmﬁwuyfwdﬁdm@yﬁ})s@rhmmy-z-gda]mym]oanbdnmpl]@mhm-aqxw-
plpe“dyli%"%%@%%.gﬂ l(JérRo?rg% hgxggi gycl opentyl sul fanyl -5-[[(2r,5 .

2-[(35)- 1adafremniSy)- et anmyhdapsityd] cﬁrb%mbzi] @pﬁeaﬁmyfsﬁﬁb&h%ykdﬁm yl]-3-
exane- 6-carboxylic acid 2- [(3
piperidylfaceticacid gj f | uor onet hoxy) - 2- adarrant y | ] c ar b am)yl ]

2-[(35)- 12[&5?[{;@?}5%)5§ %?@??-%a%ah@lﬁa@oa&obﬂyé f)r%lplc)%lf-gygdlxlﬂ }%T—%t-l ¢
piperidyl$deefie 4 f | uor omet hoxy) - 2- adamant yl ] car banoyl | - 6- pr opyl

I - 2- vyl lidi 3- b I d
2-01-05- 15 33 R Sy HE B oy e & ot ol
methyl-ph%)aﬁbﬁ%'a@idn 2-yl)piperidin-3-yl)acetic acid or

(5- (cycl ohexyl car banoyl ) - 3-fl uoro-6-(propylth
(IR,58 61‘)03 ﬁﬁrh}’dlomelﬁyyhl))bﬁg(éf(pjdmdm%-ylbpﬁméﬂdlm-l Ealbomyi);@rhdm- -yl)-3-

t aI I C abI e salt thereof. 11.
aZ&blCYC’S’E? m@%‘%‘?‘%’ 'a??r%’églb i on, \?\Ihl ch conprises a conpound
(18,5R)- a@@@yabmﬂsﬁaltgﬁﬁlaﬂb fj)ﬁldll@-gsﬂ%h%licgﬁb Wcﬁll?)oﬁyl?];grldm-% yJls3-

armaceutical l'y-acceptabl € diluent or carr

azablcycﬁ[%bﬁﬂwﬁ@ é@@kbpdyhﬁgacn@ claimi, for use in a method
2155 RS 5 S AL g S8 i

plperldylmeﬁwamilg toclaim1l for use as a rredl canent. 15 14.
und accor di ns to claim13, wherein the

2-[(38)- 1%0@83{ sMfany k53 e nagra yrolidinet I-easborybpy dinraey didol i ¢

iperidyl , type Il diabetes, obesity or
pip yg)éﬁﬁjr’lrroscl erosis. 15. The use of a conpound according

2-[(3S)-1¢[5-(plpeiiding- I- carbd)lwl)?ﬁ-rpmcﬁmzttstuﬂj&ﬁqufyrﬁhﬂre@ll};mhdirlf}a’cetis @cid

in th tion., o n 11(3HSD 1 inhibito effect
2-[GS)-1 -Pgomdﬁlﬁfag\wﬁ-g%iapygﬁ%i%y?pywitﬁmgsl ~hony Dy Tidin sl
p1per1dy1ja@ét1d0£&<ﬂ)afl ng a conmpound according to claim1, whi ch

process [wherein Zis -X-Y-COOH and other variable
2-[(39)- lg[ﬁdéﬁsdlﬂuempmhém-btarbmml)sépsmdsuﬂﬁaeyi-pyaﬁluﬂéi}nl]aﬁd in
(1) in claim1] conprises any one of

piperidyl a%e%cascé%s a) to e): 25 a) reaction of a conpound of
2-[(3S)-1Herpropyasdlfhy s 15 (RifROFREM erfd@hdWlcartoRy1 -2-y1]-3-
T 2008/053194 e R oAt ipylin2-y1}-
piperidyl]acetic acid

2-[(38)-1-[6-propylsulfanyl-5-[4-(trifluoromethyl)piperidine-1-carbonyl]pyridin-2 ~yl]-3-
piperidyl]acetic acid
2-[(38)-1-[5-(4-carbamoylpiperidine-1-carbonyl)-6-propylsulfanyl-pyridin-2-y1]-3-
piperidyljacetic acid

2-[(3S)-1-[5~(cyclohexyl-cyclopropyl-carbamoyl)-6-propylsul fanyl-pyridin-2-y1]-3-
piperidylJacetic acid
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wherein X is a |leaving grow2;, or c) reaction of a

conmpound of Formula (6) wth a conmpound of Fornmnula

g | R 0 N v.Z NQ RL I H (6) (7
24G8)-§ é%ﬂ*?g?sv1@39%0%@52}*’.’?@-‘/&%&ealewzs‘s%rpgowﬂswl@af—p%refﬂ(181)=2-réll-3-
p1per1dyl oueid of Formula (8) with a conmpound of Formul a
(RA)p ONI-1 RR H | Z NXll1 Rs R (8) (9 W
2-[(39)- 12 @b’ 9@8@9’4 eF’UTﬁ@@EU@?D%WDBSﬂsquWI-pm@néJ -pl] R pipsridyl]acetic acid

2109 SRR R L B PR S PRI B 2
p1per1dy1]acet1c acid
2-[(35)-1-[5-[(4-hydroxycyclohexyl)carbamoyl]-6-propylsulfanyl-pyridin-2-y1]-3-
piperidylJacetic acid
2-[(3S)-1-[6-propylsulfanyl-5-[3-[2-(trifluoromethyl)phenyl]pyrrolidine-1-carbonyl]pyridin-2-
y1]-3-piperidyl]acetic acid

2-[(3S)-1-[5-[((2r,5 s)-5-methylsulfonyl-2-adamantyl)carbamoyl]-6-propylsulfanyl-pyridin-2-yl]-
3-piperidylJacetic acid
2-[(3S)-1-[6-cyclopentylsulfanyl-5-(3-pyridin-3-ylpyrrolidine-1-carbonyl)pyridin-2-y1]-3-
piperidyl]acetic acid
2-[(3R)-1-[5-(cyclohexylcarbamoyl)-6-phenethylsulfanyl-pyridin-2-yl1]-3-piperidyl]acetic acid2-
[(3S)-1-[5-(cyclohexylcarbamoyl)-6-phenethylsulfanyl-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-(2-pyridin-3-ylethylsulfanyl)pyridin-2-y1]-3-
piperidyljacetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-(2-pyrazin-2-ylethylsulfanyl)pyridin-2-y1]-3-
piperidyl]acetic acid

2-[(3S)-1-[5-(cyclohexylcarbamoyl)pyridin-2-yl]-3-piperidyl]acetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-[2-(4-fluorophenyl)ethoxy Jpyridin-2-yl]-3-piperidyl]acetic
acid

2-[(385)-1-[5~(cyclohexylcarbamoyl)-6-(3-methylbutoxy)pyridin-2-y1]-3-piperidyljacetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-(3-phenylpropoxy)pyridin-2-y1]-3-piperidyl]acetic acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-(2-pyridin-3-ylethoxy)pyridin-2-yl]-3-piperidyl]acetic
acid

2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-methoxy-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(38)-1-[5-(cyclohexylcarbamoyl)-6-propoxy-pyridin-2-yl]-3-piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-(1-piperidy)pyridin-2-yl]-3-piperidyl]acetic acid
2-[(38)-1-[6-[2-(4-chlorophenyl)ethylamino]-5-(cyclohexylcarbamoyl)pyridin-2-yl]-3-
piperidyl]acetic acid

2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-[3-(4-fluorophenyl)pyrrolidin- 1-yl]pyridin-2-y1]-3-
piperidyl]acetic acid
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piperidyljacetic acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-(3,4-dihydro-1H-isoquinolin-2-yl)pyridin-2-y1]-3-
piperidyl]acetic acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-(4-phenylpiperazin-1-yl)pyridin-2-yl] -3-piperidyl]acetic
acid

2-[(35)-1-[5~(cyclohexylcarbamoyl)-6-[4-(4-fluorobenzoyl)piperazin-1-ylpyridin-2-yl]-3-
piperidyljacetic acid
2-[(3S)-1-[6-(4-acetylpiperazin-1-yl)-5-(cyclohexylcarbamoyl)pyridin-2-y1]-3 -piperidyl]acetic
acid

2-[(35)-1-[5-(cyclohexylcarbamoy!l)-6-(4-ethylsulfonylpiperazin-1 -yDpyridin-2-y1]-3-
piperidyl]acetic acid

2-[(35)-1-[6-[4-(benzenesulfonyl)piperazin-1 -yl]-5-(cyclohexylcarbamoyl)pyridin-2-yl]-3-
piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-(4-phenylmethoxycarbonylpiperazin-1 -yDpyridin-2-yl]-3-
piperidyl]acetic acid
2-[(38)-1-[5~(cyclohexylcarbamoyl)-6-propylamino-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-(phenethylamino)pyridin-2-y1]-3-piperidyl]acetic acid
2-[(35)-1-[5-(cyclobexylcarbamoyl)-6-(methyl-phenethyl-amino)pyridin-2-y1]-3 -piperidyl] acetic
acid
2-[(38)-1-[5~(cyclohexylcarbamoyl)-6-(methyl-propyl-amino)pyridin-2-yl]-3-piperidyl]acetic
acid

2-[(38)-1-[5~(cyclohexylcarbamoyl)-6-pysrolidin-1-yl-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(38)-1-[5~(cyclohexylcarbamoyl)-6-morpholin-4-yl-pyridin-2-yl]-3-piperidyl]acetic acid
2-[(38)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylamino-pyridin-2-yl]-3-piperidylJacetic acid
2-[(38)-1-[5~(cyclohexyl-methyl-carbamoyl)-6-(methyl-propyl-amino)pyridin-2-y1]-3-
piperidyl]acetic acid
2-[(35)-1-[5-(cyclohexylcarbamoyl)-6-methyl-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(38)-1-[5~(1-adamantylcarbamoyl)-6-methyl-pyridin-2-yl]-3-piperidyljacetic acid
2-[(38)-1-[5-(2-adamantylcarbamoy!)-6-methyl-pyridin-2-yl]-3-piperidyl]Jacetic acid
2-[(38)~1-[5-(2-adamantylcarbamoy1)-6-butyl-pyridin-2-yl]-3-piperidyl]acetic acid
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3-[5-(2-adamantylcarbamoyl)-6-butyl-pyridin-2-yl]-3-azabicyclo[3.1.0]hexane-6-carboxylic
acid

2-[(3S)-1-[6-butyl-5-(cyclohexylcarbamoyl)pyridin-2-yl1]-3-piperidyl]acetic acid
2-[(3S)-1-[5-(cyclohexylcarbamoyl)-6-cyclopropyl-pyridin-2-yl1]-3-piperidyl]acetic acid
2-[(35)-1-[5-(2-adamantylcarbamoyl)-6-cyclopropyl-pyridin-2-y1]-3-piperidyl]acetic acid
2-[(3S)-1-[6-cyclopropyl-5-[[(21,5s)-5-hydroxy-2-adamanty!]carbamoylpyridin-2-y1]-3-
piperidyl]acetic acid
2-[(3R)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylsulfanyl-pyridin-2-yl]-3-piperidyl]acetic
acid |
2-[(38)-1-[5-(cyclohexyl-methyl-carbamoyl)-6-propylsulfanyl-pyridin-2-y1]-3-piperidyl]acetic
acid
[(35)-1-{5-[((2r,55)-5-methoxyadamantan-2-yl)(methy!l)carbamoyl]-6-(propylthio)pyridin-2-
yl}piperidin-3-yl]acetic acid
[(39)-1-{5-[((2r,55)-5-hydroxyadamantan-2-yl)(methyl)carbamoyl]-6-(propylthio)pyridin-2-
yl}piperidin-3-yl]acetic acid
{(35)-1-[5-(adamantan-1-ylcarbamoyl)-6-(propylthio)pyridin-2-yl]piperidin-3-y1} acetic acid
{(35)-1-[6-(propylthio)-5-(tetrahydro-2 H-pyran-4-ylcarbamoyl)pyridin-2-yl]piperidin-3-y1 }acetic
acid

[(35)-1-{5-[methyl(tetrahydro-2H-pyran-4-yl)carbamoyl]-6-(propylthio)pyridin-2-yl} piperidin-3-
yl]acetic acid

2-[(35)-1-[6-cyclohexylsulfany!-5-[[(2r,55)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]pyrrolidin-3-yl]acetic acid
2-[(38S)-1-[6-cyclohexylsulfanyl-5-[[(2r,55)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]-3-piperidyl]acetic acid
2-[(3S)-1-[6-cyclopentylsulfanyl-5-[[(2r,55)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-2-yl]pyrrolidin-3-yl]acetic acid
2-[(35)-1-[6-cyclopentylsulfanyl-5-[[(2r,55)-5-(difluoromethoxy)-2-
adamantyljcarbamoyl]pyridin-2-yl]-3-piperidyl]acetic acid
2-[(38)-1-[5-[[(2r,5s)-5-(difluoromethoxy)-2-adamanty!]carbamoyl]-6-propylsulfanyl-pyridin-2-
yl]-3-piperidyl]acetic acid
2-[(35)-1-[5-[[(2r,55)-5-(difluoromethoxy)-2-adamantyl]carbamoyl]-6-propylsulfanyl-pyridin-2-
yl]pyrrolidin-3-yl]acetic acid



10

15

20

25

WO 2008/053194 PCT/GB2007/004131
195

2-[(35)-1-[5-[[(2r,5s)-5-(difluoromethoxy)-2-adamantyl]carbamoyl]-6-propoxy-pyridin-2-yl]-3-
piperidyl]acetic acid

(3R)-1-[6-cyclopentylsulfanyl-5-[[(2r,5s)-5-(difluoromethoxy)-2-
adamantyl]carbamoyl]pyridin-Z-yl]pyrrolidine73—carboxylic acid
(iR,SS)-S-[6—cyclopentylsulfanyl-5-[[(2r,5s)-S;(diﬂuoromethoxy)-2—
adamantyl]carbamoyl]pyridin-2-yl]-3-azabicyclo[3.1.0]Thexane-6-carboxylic acid
2-[(3R)-1-[5-[[(21,55)-5~(difluoromethoxy)-2-adamantyl]carbamoyl]-6-propylsulfanyl-
pyridin-2-yl]pyrrolidin-3-yl]acetic acid
1-[5-[[(2r,5s)-5-(difluoromethoxy)-2-adamantyl]carbamoyl]-6-propylsulfanyl-pyridin-2-
yl]pyrrolidine-3-carboxylic acid
(5)-2-(1-(5-(cyclohexylcarbamoyl)-3-fluoro-6-(propylthio)pyridin-2-yl)piperidin-3-yDacetic acid
or (R)—2-(1-(5-(cyclohexylcarbamoyl)—3-ﬂuoro-6-(propylthio)pyridin—2-yl)piperidip-3-yl)acetic
acid

or a pharmaceutically-acceptable salt thereof.

11. A pharmaceutical composition, which comprises a compound according to claim1 in

association with a pharmaceutically-acceptable diluent or carrier.

12. A compound according to claim 1, for use in a method of prophylactic or therapeutic

treatment of a warm-blooded animal, such as man.
13. A compound according to claim 1 for use as a medicament.

14. A compound according to claim 13, wherein the medicament is a medicament for

treatment of metabolic syndrome, type II diabetes, obesity or atherosclerosis.

15.  The use of a compound according to claim 1 in the manufacture of a medicament for use

in the production of an 11BHSD1 inhibitory effect in a warm-blooded animal, such as man.

16. A process for preparing a compound according to claim 1, which process [wherein Z is
-X-Y-COOH and other variable groups are, unless otherwise specified, as defined in formula (1)
in claim 1] comprises any one of processes a) to e):

a) reaction of a compound of Formula (2) with a compound of Formula (3):
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5 b) reaction of a compound of Formula (4) with a compound of Formula (5):

(R%), O
R2
X N/ X
" H |
ya N c|1 RS

R
) )

wherein X is a leaving group; or

c) reaction of a compound of Formula (6) with a compound of Formula (7):

10

R, 9
2 '
ST
I

= 3 Rt
27N g R
H

(6) (N

wherein X’ is a leaving group; or

15 d)reaction of a compound of Formula (8) with a compound of Formula (9):
0

(R9),
Ny g
I
= 3 R?
Z N X" R
®) ©)
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wherein X” is a leaving group; or

e) reaction of a compound of Formula (10) with a compound of Formula (11):
(R%),
| [

pZ
X" N Q
(10) (1)

wherein X is a leaving group;

and thereafter if necessary or desirable:

i) converting a compound of the formula (1) into another compound of the formula (1);
ii) removing any protecting groups;

iii) resolving enantiomers;

iv) forming a pharmaceutically-acceptable salt or in vivo hydrolysable thereof.



