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WD 2006/ 066968 PCT/ EP2005/ 014061 PYRI DI NE COVPOUNDS

FOR THE TREATMENT OF PROSTAGLANDI N MEDI ATED DI SEASES
wabeos/oseveent i on rel ates to pyridi ne conpounds, PCTYEP2005/014061

processes for their preparation, to pharnmaceuti cal

conpositions containing themand to their use in

medi cine, in particular 5 their use in the treatnent

PYRDFINE OPHPOUNISS FoRe HAL TREADMENTH €F sRROSDALAND RGHERIATERED EfBASES

recept or Prostagl andin receptors, including the

EP1 4, DP, FP IP and TP receptors are the effector
This SENtRD refgiesty QYW‘%‘E%‘P%OU(‘EQ e pragesseafordeigerrpalian i
phdrmatiticaompositiand comtairfiIE2M #P@D8 theR@sRan nedicheaingharticular

tHeltuB P frRafnRIP BLondBbYS mediiRd NpAR StioR@NPEE , at the EP, receptor.
steroidal anti-inflamuatory drugs) are indiscrimnate

cyclo genase inhibitors_and reduce the |evels of

PdstagianghioecariPsn Achgingthe EPi-n QR AR IPandcE racgatosceredhe
efféctorprotemsdorthe pnatiucts (pedstagheridins) dewesttcameofr@RX it Daddivation

(FGEY PEDOPAEH?A, PEI24NdBIOMBGXEEE rdspabRkl %TH&QQRW @on-

st%gof %Eﬁg@ffa%%ﬁgr?rd?@é:sg Pegr)§d|?énrﬁ na%e E@% dnasé ?\HB!to%( ar(mjd reduce

therlevealnefihase lP'”P@*éﬁ@”i"ﬁst ﬁé"ﬁo’f‘é%’ﬂd@%ﬁ%u”ﬂﬁ a@@ezof thegprostaglandins
atdheiordspectakefrecaptyrsf dr viewef tietrelatily laegeptrober df regeptors
affdied, ﬁ?&pi@é?%agaé?y ofthe NSlibsiesmiiex. 1s associ at ed

with snooth muscle contraction, pain (in particular
i nfl anmat ory, neuropathic and visceral), inflammation,

Thg EBr @ceptgb;p,av? transgnembiang reP%ﬁﬁ'I 3 '§d‘atlﬁﬁ'd'9@%'tsrth%PVQFtag'a”d'“
P@EE ePGE; alsc has sffioityefor the.ottizh ERGebepiars iityped BRH EPaandER)). The
fISBpteF .scéemwlﬁ.tmwh HuREle Wohtradhiblbai (i ;‘%rﬁéﬁléro
m % mg ry, ne {h%ran U%%?r%gr cﬂg%?'ﬁ’}ﬁg@?sne%ﬁ%;?%% rgggl rg%ulation
a@%@am@@te&cmwvﬁéﬂcram t her apeutic rel evance of the
25 prostanoid receptors as well as the nost comonly
w&eﬁe%bv%&ﬁov@nm Blobip of GIMbRRESEARH Blnd withEHIGHPSARNE 18l the EP,

rechi i cowﬁeﬁ?%%fa‘f IO DRF L™ BreBhh pross, now

York, 1996, chap. 14, 137-154 and Journal of Lipid
A I\vrtanhbertoﬁ reviesnaitides| desibg trel dhamagteriZi@6Gandlterapa B releuadce of the

pB&@ﬁ&l@%&omlﬁsﬁhe rﬁbét%ﬁ\wfoﬁly usg’cﬁ 8RE&tVE 8§orfdtéland antagonists:

ElpbblS g BRIty gneute hpiPerBl. Ehon BoraiBon, paciour,
S 89 TP AR O 1008 s 34 TSl SUgeCLp
Metiators Aotdlle8ijrmicly, 988, 14PEES] a6 Brdstanal| Redyptom, Siiaturgh

PFo!B@rt/géD and P&ﬁ;%rp S, ﬁHMW;%eet al F"thfP&j@I R@ﬁé\ﬁs 1999, P(a)) 155%126.

AR Bl onl il Sh oty b Byl aiod MoRE 1190 S5 740 ugaespo et
Prostpglandip &2 (RfAE-) eets alladypiathypugisths Eﬁnmmon gubtyne and dyperalgesia
thickigh IEPg akd BRS reneptsrs in thainuse ssindl icwrdt Furtesrporesasartsiefrom The

JAURRHY Sﬁélmlﬁb\él Iﬁ%‘il&éi‘loﬁaidéh Y1 @Q?& 355@10“@9@&% fhe ‘Eﬁ knock-out mouse

paﬂ)i?‘s’g Vi rﬁs@gse§ grgé cfl 8?3 §¥]ia%o )ﬂmg ?%‘@ﬂp rs f1 om %nésthesra
Mmlaﬁgap@ﬁmvgﬁgatﬁ%md9%m|0 %tharaE nregenter antaggaist (GNO-8711)
redixcesrhyperalgesid and dliodynia mj snaymodel df tHraric cqriz@izfion ifjdry, and that

(28513'9%3@3 335 th%%'i%eaé'r‘ﬁé@gﬁigt' |ﬁﬁ|b|isnﬁééﬁbﬁ|§al'ﬁ§ﬁé@§é§§,n a rodent model

ol SRSy 8 Sl B g U3 s domcrte

the efficagy, of EB: peseplen@itaganistsdn therfeealiment efyiscerd! peip in @ human model of
hype:semumty alnt The Amiesitan PhysiblogicaliSeaibtyd 13940267y R28BRA4D afudies

Bedt tHhd mzma;d ﬁvpeﬂﬁermmﬁweeraﬁs He\aiaié& é>7ré<§bn:m§1tly through the

n Physi ol ogical Society (1

EF{i§§Ep§?ar294) st udi es
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suggest that PGE2-induced hyperthermia in the rat is

nmedi ated predom nantly through the EP, receptor. -1
wWO\E»0ROP6H66968 PCT/ EP2005/ 014061 The TP (al seCREP2MS/014061

as TxA2) receptor is a prostanoid receptor subtype

stinmul ated by the endogenous nedi ator thronboxane.

Activation of this receptor results in various

phyS|oIog|caI actions prlnarlly incurred by its

Tﬁg Q) ecéit %%é?arr&bsr@h@ptor%&%étshmgrateagoy the
2.6 awi it g e R
pWsm@yzal aatiors pan@r\vlwnétJrr%q by ifsr piatelebpegiegaiary 2pd SW@PWe’PUSC'e

corisRicingeftkioty, ¢us,obposing thése dfFedt8B)clin recepter agtivationul us
and extragl onerul ar vascul ar tlssue Actlvatl on of TP

ecep or nstr, nmer ul ries
AP Ba  oP E PpL  rgps o
oteer lw|/d mepi:ptoemiggggﬁl] i1d8-1i88) Nélpmglgmg raglomerular vascular
tiddyip e ALRATOHOf, TR REEptoss, coﬁ@tﬂ&t@)glonne?dlaceupnllages arad su'bBresses

glé%‘é (HHitrR0h ?ﬁ@annﬁbSBFe o éf aﬁ%dr‘l%ﬁf Gb/nfoﬁ lin NBSHBlogy and
eg)gl(éé : 22)60 Agt%%v% t%&ég%%pg?rfn?qtggﬁlége cou'd b%suseful for
remabdv&hmctmun glmqrwﬁnenhﬁ&s é@ﬁ)@tels meites Fdsepsisar 15
perneability, formati on of nmucosal oedema and nucus

ﬁ/%fl 6foﬁi’ rew;ﬂbt% ducBa %Ei%doﬁéth@tlon |ﬁ€t{eH§@§| rﬁ’if:rovascular

pg{me@ oirg@typn sa ggjer@a& nda quCLésn§e§5eg ﬁp,styglcﬂ gg%ractenstlc
felatuses ¢fmy@mhlagastbmaé ‘Qeatet @’a@"”é@l Revdew pbAlargn(1994, 12(1), 79-
98 W édti%nislﬂs have Qe ¥vestigatedasaidtentialcdsthnea Beatatentsdeasititing in,

fo % é%ié@r%gﬁ&as@ @Mzggk"‘érgééﬁﬁ' Yakljaglaf Zasshl 1999,
ﬁ bR BB LIP e 8 iagic, e fcesgoing
phasedl|l slinical tialsaastan-anditasthimatic coonpeishd. Ant agoni st s at

the TP receptor have been shown to have a

Aﬁ%é{)ﬁ@ ag@g r¥:@e %%éﬁa‘?/% QSSZ slléﬁ o Hale Q%%s@@p?&eétﬂ@‘@ﬁ‘ect In rats
t Pﬁﬂa%%és nthat it P?s#%% SR AR
ta(uEacHola(egacmt aepirieor indomgtbasim . Ho©g Hee abalolaygal oEPhasmacology

af¥ BRpdriffmtaR IThdrapé @ies utdoe s263199274-2880) ,  374- 380.
Certain conpounds of the present invention also

exhi bit ant ag smat .the TP rece
CeRap éP'é‘P%U’?q%&?g‘it%s%'”B%“tlﬁ’Q &l eXW@P@&?ﬁ"ﬂa ' the TP receptor
andangi theérefose imdigatet delbeysaftldan tieatingreopditionstmediates Ay éhezaction of
tHréHBbdané BEBBITPY recdpien Suendbiditms indeleunsset distissed in WO

2@%&?6’%@5? gMér%k PR3 c oM/ é)éﬁ)%? e |W05Fpofét&§ Rtre feréhce, and

i hcor por at ed eai rence

inclyge ERF@'f?t@%ﬁ'?eéF%?ggd?sé'é'ﬁé 'e@'fgd'sééé{eﬁrﬁa'e sracile (jf ygfunction,
tMQermsenalmse'denSaﬂdlgaetrldj@fqulﬁct ion, thronbosis,
renal d| sorders and gastric |esions. WD 96/ 06822 (7

/ kP?’é 12RA Bl
1@)@@@3}?/7 B é;gooéga ?/é% gﬁg g ]Woo 019?5/9(11

DBesrae 8003),08/3) 20041089150 41 QT Z04), monaasyt/@@oagv (30\@eptember 2004),
V\Z’@Qéd%?wé(zé a@mii@ps)evmzooam#% (28\BpA R068) 0RO/ RD5(03B794 (28

C&?;pgﬁ/m%% gp\@mpfgg gé(gg%ﬁqz%%%{;ﬁg%ﬁg us?gj %/?We treatment

ofipagagarirs®ediated diskasasnber 2005) di scl ose conpounds as
bei ng useful in the treatnent
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2006/ 066968 PCT/ EP2005/ 014061 P. Laconbe et al (220th

wN2dob06@b8 Meet i ng of The American Chem cal SocPE@L/EP2005/014061

Washi ngton D.C., USA, 20-24 August, 2000) disclosed
2, 3-di arylthi ophenes as |ligands for the human EP,
rost anoid receptor. Y. Ducharne et al (18th ) o
ﬁ@%@fﬂ%ﬁ PloH 4208 Nafinoal Meeling 06 dhe Americarchisemisal Spciety, Washington
000 &liife 6124 AdgnstaC00) dEciviedd 3-diEnpthepherdst 4% IihAhds for the human
B Prsstandiréteptbs Of. TRRAarmeZet 31 ﬁ'sawéﬁwghd?ﬁm Eos‘ﬂﬁn B Medicinal

%%ﬁﬁﬁpyoéo%}{hgg%égetrﬂﬂk %I%%%gglreg%ng 2 é gust 8'4) disclosed
253- élaa"tazpwqrﬁﬁ@ﬁﬁé’mé%cea@r §@P§%’t'$t%eYE@UCha§Bésf @y Biorg. Med. Chem.
Latt;, 200mi15(45. 115% aBOGRRAMBe#\R, 3diayithisphenesad selectibe BPY teceptor
aﬁt ghikfai c aci d derivatives as hypotensive agents 10
dopam ne P-hydroxyl ase inhibitors. Accordingl y t he

resent invention provides conpounds of formula (1):
EQT 26RZ84GA1 risglopes qepiginpnzyl Rinelinic agd dervativeghas feipatensige xgents
ang dbpamnde}l hysiro@ylaseamhimtors CHand Yis NN Zis 0, S
SO or is CO2H, CONHSO2R6, CH2CO2H, NR4CORY?,

.. R2a and

A‘C%%é&a n?r‘es%aﬁ Ehid iaor?w%ﬁwaagﬁzﬁmn@ N

SQ2al kyl SRS substityted al kyl,

opti onal Iy substltut ed opx'on Ry substi t ut ed
aryl, 20 and opti onal eF\i;aeroaryI R3a
and R3b are each Rhade eletedfrom
hydrogen, hal o, optiona s al kyl ,
optionally substituted al koxy] or NR1 1, RXx is
optional Iy substituted al kyl R'optional I§ substituted
wRbkGsy! ., optionally substituted alkynyl, optionally

t|t et erocycl yl, optionally substi tuted
dfﬁrs 3?1 Cg&%gp'f?é‘f’erﬁ&:cl yl , or optionally
ZSSJ@SS! $Qt°é§O@QaQo aryl; R4 is hydrogen or an
RO st COHICONIHSORS| CngzH;IINWCOR’ Refpazofe dHCH RaRBole; an

R@périd%?%}é/e pbAlet d fr&HA Hydiro 8?&' Tbab' SOzalkyl, SR,
§Ub3t i t ts%B%t ggg o%h%ﬁpr\ahiy substltuted aryl,

SrRahg 9%15 ¥<? blsylcepionaly
apheptionaly %Hb§Ubt§ﬂlh§tﬂ@<ﬂylal kyl, opti onal | y substituted
RffedneliR7e 3@l edch irfepéraieatly yelédﬂ&ﬂrd')r’h ly@dgen, halo, optionally substituted

alkyl, optionally substituted alkoxy, or NR'"R'";

R™ is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted CQ*Q®-heterocyclyl, optionally substituted CQ*Q®-bicyclic
heterocyclyl, or optionally substituted CQaQb—aryI;

R*is hydrogen or an optionally substituted alkyi;

R’ is hydrogen or an optionally substituted alkyl,

R® is optionally substituted alkyl, optionally substituted aryl, or optionally substituted
heterocyclyl;

R’ is optionally substituted alkyl, optionally substituted heterocyclyl, optionally substituted
aryl, optionally substituted alkoxy, optionally substituted heterocyclyloxy or optionally
substituted aryloxy;

R®is hydrogen, fluorine or alkyl;

Ris hydrogen, hydroxy, fluorine or alkyl;

or R®and R® together with the carbon to which they are attached form a cycloalkyl ring,
optionally containing up to one heteroatom selected from O, S, NH and N-alkyl; or R® and
R®together with the carbon to which they are attached form a carbonyl group;
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aryl, optionally substituted al koxy, optionally
substituted heterocyclyloxy or optionally substituted

w@eybosepss R8 i s hydrogen, fluorine or al kyl; RBCT/EP2005/014061

hydr ogen, hydroxy, fluorine or alkyl; 35 or R8 and R9
together wwth the carbon to which they are attached
forma cycloal kyl ring, optionally containing up to
Qeém Geire eact intesridentyasiectedrfioy hySiroddr, g ahd alidtine; or

%nafvﬁ JB%aER%bB&tq%\gw éblééﬂ@d & hg&%&q tsmﬁh Jr REYardf ©"!

toBE P ENI 56 HDRGR o L*Satcge i 4 BB TR pgyctc ing,
oet@helb/t@otatmmmgww@thet omﬁfqu%ffqrﬁ@ SRNb! angdN-pikyl;

aid erRatlesitiigtepfendent |y sel ected from hydrogen or
al kyl; or R10 and R together with the nitrogen to

I
ol S 9 SRS Sbua RS by BB ABKELES oo,
saliel @ balegwifiereiRYanda}” apinderentently Relpctedsirem HydreganandiGuealkyl. An
alky gfo@pfnayf%fsumwtedsbybﬁé ot meratoptidrat subkfityénts, fdrleraryiple op to 5, 4, 3,

i nclude OH, CQ2Ry, NRYRZ, (0), OC1
?@BXIS sﬁMPﬁs wherein Ry and RZ are independently

sel ected from hydrogen and Cl1-6al kyl. An al kyl roup
Optignaleybstifkents forandchegroasier beteregycly! r@pt@tt@rﬁila group or part of a group
are\seRtted fremtoptiorfally subXaLTRd €, dalkylf eptibnallg substituteti €, gatkay and halogen.

optional substituents. Optional substituents for aryl,

het eroaryl or heterocyclyl noieties as a group or part
quabfy% p are selected fromoptionally substituted
Cl. 6al kyl, optionally substituted Cl.6al koxy and

bu@dbqgehs colza SONHSD,R’ & tefaZdle. SniohalabyedRR' issCOPRH,
CONHSO2R6 or tetrazole. In one aspect Rl is CO2H. In

o $ e &2 quRz‘F]gr? Rﬁ%ma%ﬂnq d e%eﬁiépn d e{;tl'lyﬁ@(rgeﬁ cglrg)}g iqnally substituted

alh)dtwmpaallyyﬁuwbtstedtalhpedCﬁt ﬁ@x@lkylcﬁ»@ oaQb-kyl | SR5, or
NC2. Suitably Rea is hydrogen. Suitably R2b is

sifleRR2% fyd a;ggaflﬂal ogen e.g. O. 25 Preferably R2b is

p03|t|one relative to the Z substituent and 1, 3-
relative to the nmethylene pyridyl noiety. Suitably
SHBIyRY issedivter frore halhgémelgpehdent | y sel ected from
hydrogen, nethyl or chloro. In 30 one aspect R3a is

|
PR e & g 2 SR i B oo B
methyleae R¥idY! MeIehhi ch X is N and Yis CH R3a is
hydrogen and R 3b is nethyl, the nethyl group is not

shesbiyt Renpd FEP hleedcR Iuwepmehwy $dectdrLfrrh Olrogd® nltey oXchloro. In
or% %s\f)echQHs h§&§%ewd§{nen Y i r&ﬂyoggﬁl hﬂ:% \fﬁ@tr@h IR3AoREr aspect R*

and R* are each hydrogen.

In one embodiment in which X is N and Y is CH, R* is hydrogen and R® is methyl, the
methyl group is not positioned ortho relative to the R' group.

When X or Y is CH, the hydrogen may be replaced by R* or R®.
In one embodiment, X is N and Y is CH.
In one aspect, when X is N and Y is CH then R* is hydrogen and R* is hydrogen. In

another aspect, when X is N and Y is CH then R* is hydrogen and R* is CH; and is
positioned on the carbon atom in the para position relative to the R group. In another
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40 In one aspect, when Xis Nand Yis CHthen R3a is

hydrogen and R 3b is hydrogen. In another aspect,
wob@a/05695& N and Y is CH then R3a is hydrogen BOMERIBH014061

is CH3 and is positioned on the carbon atomin the

para position relative to the RL group. In another -4

WO 2006/ 066968 PCT/ EP2005/ 014061 aspect, when X is N
agpedt, Whers X@Ntanery B%H then R isdydogan dn®kR3Ys slorsrdndris positioned
offHd dafboRQtdrh irPRE thet® Boélﬁﬁ BREROM thd RMyiolpt he et a

position relative to the RL group. Suitably when Rx

represents optionally substituted alkyl this group i
Saitibly whan R frgpre%ﬁﬁptpna@y sy.bﬁgpﬁg |ag<tyhtp|s group is Cszalkyl, for example
1%dmﬂétwl [2-mesHylprébyt Rhethyihuityl) cycloperitg peystoprapyimethylene,

LH,YE R IRl Qb(& ERfohexyEhBRE il JHBldapéa MR alRP droup is

Gl

ylnethy ene. In one aspect the alkyl group is

tuted. Suitably when Rx represents optionally

substituted al kenyl this group is C3%al kenyl, for 10
SeiiyphieenR mepreyent? optiappinsubstitlited Ialkeoyiéhlagrmlptls Chaalkenyl, for

e 0% SRy lzibrbp%nu’fl Us bhd HpRet the %Lkbhﬁlalrdupvl@ BRsUBXtituted.

represents optional 'y substituted al kynyl th| S group
is C3%al kynyl. When Rx represents optiona

Suitehiyt wheant denrea@s ReticsatcsHbstitited gl s gspue Lﬂ)@ﬁa{kbﬂ“éd
15 CQaQv-bicyclic heterocyclyl or optionally

WHeRSrd @éﬁt%@ﬁal@r NbstitStd CaPOY-hERrdchaY! U&tﬁ@nally substituted
ctiigep 'Fméateaszc'ﬂ.oeye o SRS RO Oy RHEADR s
opliphaiy qq@g@gte@@-lza{'@qm@/cyl gp@qr@%qub?%l{tg@lgsq ,qtu@y@gp heterocyc|y| or

oﬁfdaamyﬂltuteﬂmmwmle gofiishallyisahstiutedvidela-pRenyil.s Optional substituents
wﬁ'e’PerE A nptl'ieﬂ QlittilRieUe; o titke EMs%ﬁJeﬁfé@%bh indRPERdeRtF Selected

pen y selected fromd and F. In one
f%@ represents C3$al kyl, C3sal kenyl or
optionally substituted CH2- phenyl . Suitabl y R4
In dr asgeat Riyelsregsnts 8ngikgl]l Cogikenl, o aptionaly sshstitutedREHp-phenyl.
hydrogen or Cl3al kyl. 25 Suitably R5 includes

SUREBFA% A S o 3588 R v

Cl. 6al kyl, optionally substituted aryl, or optionally
Seitdvsi R |H&I&&bd?@b&fg@ﬁyaahﬂjmalkyn lnrome aspeat R° Rohyidsogen and Cysalkyl.
optl onal |y substituted Cl4al kyI optionally

ut ed a I e .
SB35 P arai e eaRie R Al %r%f'oa%&srdgst UBZent o apfonaly
s@hs;atutedsrmterawo;yl i In dne agpeat &n i enjiorally substitlted) Cpiainy|, pptionally
suBstituted &KloﬂtdmbﬂéllySubﬁhutédmétéﬁbcy&Mn R6 i s phenyl

i ncl ud al ogen, chl oro and brono, OC1-4alkyl,

V@’{%@%’ @aalﬁééﬁgetﬁg @W,es{ﬂjﬁﬁgwé lsaogﬁg%aﬁly syb%figuted phenyl.

optlonally substituted isoxazolyl, e.g.
Sai,téiyiéibmbhbl)éubﬁnmﬁvhéh Rt is pBanyt &hlu}de Raloger, leugiesloro and bromo,

- r het erocycl yl or phenyl. 40
O%T‘?qg}klil mg]% s hydr ogen.

When R® is optionally substituted heterocyclyl in one aspect it is optionally substituted
isoxazolyl, e.g. 3,5-dimethylisoxazol-4-yl.

Suitably R includes C,.salkyl, heteroaryl, heterocyclyl or phenyl.

Suitably R® includes hydrogen.
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-5 WD 2006/ 066968 PCT/ EP2005/ 014061 Suitably RO
i ncl udes hydrogen. Suitably Qa is hydrogen. 5

weiobaldoys Qb i s hydrogen. I n one aspect the coPQDEPZNODO14061

formula (1) is a conpound of formula (1A): R2 X R ~ |
Il YR3 R (IA) 10 wherein: Xis Nand Yis CH or X
is CHand Yis Ny R is CO2H CONHSO2R6, or
stigblyRohcudeBAyliogéal ogen; R3 is hydrogen, hal ogen, or
optionally substituted alkyl; 15 Rx is optionally
substifuted al kyl, optionally substituted al kenyl,
Swlﬂ%fyoédﬁlﬁ"ﬁ@%%t ituted alkynyl, optionally
substituted CQaQb- heterocyclyl, optionally substituted
SGRBRDE eydboben. heterocyclyl, or optionally
substituted CQaQb-aryl; R6 is optionally substituted
al kyl , optionally supstituted aryl r ' Ly
rsepediecomabr stinye b B b o BPELRIAY Yach
i ndependent |y sel ected from hydrogen, CH3 and
fluorine; and dergzvatives thereaok. RI onal
substituents for alKky ; or ~at’kynyl groups

i nclude CH, CO2RY, NR 6al kyl or hal o,
wherein RY and Rz are sende selected from
hydrogen and Cl al kyl. An 2% al kyl & oup nay be
substituted by one or nore optional sulighituents, for
exanple up to 5, 4, 3, or 2 optional substituents.
wapreironal substituents for aryl, heteroaryl or
Xh@N%nG%’i@bH,oﬁﬁii§CH%$1daSisliN|;groug or par:j of a lgrkolup

a [ | y substituted Cl-6al kyl,
RQ%&%%&W%%%?%ﬁ%%%Q 6al koxy and hal ogen. 30 In
Rolf'@9968di nent R is CO2H. In one aspect R2 is

R Isl hydiagen, I&tog8ni eraaptignaty sukstiest @dn, chl oro or
RIBUdpYibnallp 8ubdtieidalky, dpyionalg sobstitutedalkeredrioptionatiy substituted

. B _ W .
sty Sl Cor B8 U g s
helgTosy P conapipTrly b%'&B?FB. Q-@'Wﬂ' 2006/ 066968 _
RGP Substinged alkyl rontineally subwituiathary!, Rr prtioRallybstituted
hé&derocyclyl; and

Q?and Q" are each independently selected from hydrogen, CHs and fluorine;

and derivatives thereof.

Optional substituents for alkyl, alkeny! or alkynyl groups include OH, CO.R’, NR'R’, (0), OC..
salkyl or halo, wherein R’ and R are independently selected from hydrogen and C,.salkyl. An
alkyl group may be substituted by one or more optional substituents, for example up to 5, 4, 3,
or 2 optional substituents.

Optional substituents for aryl, heteroaryl or heterocyclyl moieties as a group or part of a group
are selected from optionally substituted C,.salkyl, optionally substituted C1salkoxy and halogen.

In one embodiment R' is CO,H.
In one aspect R? is chlorine.
Suitably R® is hydrogen, chloro or methyl, particularly hydrogen.

In one embodiment in which X is N and Y is CH, R* is hydrogen and R is methyl, the
methyl group is not positioned ortho relative to the R group.
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Wien X or Y is CH the hydrogen may be replaced by R3.

5 1n one aspect, when Xis Nand Yis CHthen R3 is
whyasoegoes | n anot her aspect, when X is N andPTI/EB20@4)14061
then R3 is CH3 and is positioned on the carbon atomin
the para position relative to the R group. In yet
anot her aspect, when Xis Nand Yis CHthen R3 is
chloro and is positioned on the carbon atomin the

ool yé &Q the RL group. 10 Suitably Rx
In@%g}ptl o‘rﬁ%rﬁ;)( Egﬁ)gﬂ t ﬁst ed Cmal kyl, optionally

substituted Cral kenyl, optionall suybstituted
Whegad ayhigICH,dhe hxqﬁ@gqnyn@utaﬁs&epiaee BY BGaQo- het er ocycl yI |
optionally substituted CQaQb-bicyclic heterocyclyl,

In%ne%%é&%% W%ﬁd i e RERRD rs?%fy)zﬂogeh n Irpél'ﬁ)tt%i RSsdct, I_Vi)hen X

NV ot o B e e

refztive bR graup. yeyetanetheeasreshwben pis Nandng then R?is chloro

afkdie Iplssitioied v the parbon atonyinghbsieta pdsitidn @@wepumeﬁk group. a
nore particul ar aspect Rx is optionally substituted

Sﬁ%ﬁﬁ ﬁ%%’"%’bs @H&‘?ﬁ %%HJ EOE’W i '%ﬁé‘a; %5 Crsalienyl, optionally
subshitteict Grenlknyb sponallyi suhstiuas CQ°Q eteroaxsiv, cptienally avpstituted
CBAQMiEglip Beteraytiar droptivdein sibstituted Q°QLdrgt ilh ohedspect R* is

ﬂéﬁalﬁh‘?ﬂ¥ itutel I@? ﬂﬂﬁ erltlorQHII? dibsiRYedE, BRERANGH dp¥onally substituted

l on re atjve to

{e
R SR At el DL SplRgt iy subsiute o
przeqystn &iroerepartisulavaspest, fhis opfienally sebriituted ety Pigivh a
fluorine atom Suitably R6 is optionally substituted

gﬂ?r%% ‘i‘?é |tue§§tv¢h%ﬁ‘ﬂ hysubea g %ﬁethZ%eﬁ dee dMe, two or three

t t te X i
s it reaby e pTiERis oL Eg% B, when R s
substitigsiCH-ghegyl, el nheoyl SFYPETANRS orwemal AuRsituted atithe 4-position

réM‘tlQ@Eéhﬁéhk@thyler\Mﬂﬁne@ﬁwlhsa @ﬂr_trlne ragdrh yind abisie i2tpasitidn relative to the
ﬁ'blférnQW&é Wth%ﬂ‘ﬂﬂ@?@?tgﬁl it is optionally

t1tut I soxaz e.g. 3,5-dinethylisoxazol -4-

. 30 Suitably Qa and Q are each hydrogen. In a nore
Spléahly R%is apmmﬁseeubstumg Goisduartionally fsgbstitad phanyl, or gptionally
s@b&ﬂ%ﬂﬁét&ﬁci@l nsiliablel oplionadsetistituentsdwhien RN isplienyl inslu@@-halogen,

%51: gfﬁi l&xqbotlet O\W?le RQ% p‘ilonally substltuted

b s o e+

ylsubstituted by one or nore hal ogen atons; 40 R6 is
al kyl, optionally substituted aryl, or opti onal |y

wherein the optional
Sﬁh’%ﬂbt uéﬁ?sal?ggg hﬁ@ﬂﬁ%géh and heterocyclyl groups are

sel ected fromthe group consisting of hal ogen,
InGLm@ed fayrticutar@sact shi oxppound qﬁ@rm@d})@sgggrgpound of formula (1A)
whE&rBIHEP2005/ 014061

XisNand Y is CH;

R'is COH, CONHSOR®, or tetrazole;

R?is halogen;

R®is hydrogen;

R*is alkyl, alkenyl, or -CH,-aryl, wherein said aryl group is optionally substituted by one or
more halogen atoms;

R® is alky!, optionally substituted aryl, or optionally substituted heterocyclyl wherein the
optional substituents on the aryl and heterocycly! groups are selected from the group
consisting of halogen, C,.¢alkyl and C,.salkoxy;
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and derivatives thereof. In one enbodinent R is CO2H.

5 In another enbodinent, R2 is chlorine. In a further
wenedéavent , Rx represents -CH2-aryl, wherei n BEI/HPADIO14061

group is optionally substituted by one or nore

hal ogen atons, particularly -CH2-phenyl, wherein said

phenyl group is optionally substituted by one or nore
aritbdepgativeattaneof. 10 Even nore particul arly, Rx

represents CH2- phenyl substituted with one, two or

t hree n. each independently selected from
Ingne gRpo mqg%%e Sé@%r'[fcm arly, when Rx is substituted

CH2- phenyl, the phenyl group nay be optionally
InSdmbﬂfe'rémbedimaht,qus chigiosi tion relative to the

met hyl ene noiety with a chlorine atomand at the

s e rsnbecliert 8 BalahBep g e Qe%‘fd HR) Gioke |8 dpflory
smnquwmy@nsformwbalegematpmswﬁéw@rue Hi7Blgnyl @herein said phenyl

grobp isaspltional9 sLibstituted Byromslommaore habgepatonts of t he
i nventi on do not |nclude

E R AR kS s G PhORI SN i & KBafvet

h@loggreatams epeh @deqqrwe@tm sgie@t fqnmqu{%nlylpre particularly, when R* is
subsetutad Glaxptenpheieydhehyretdupl rhayNbd ¢Bionslly substituted at the 4-position
regéfgi%&treﬁ Pﬁbfiﬁ\xér) g@@%ﬂﬁle} chioriPé akdth BRE a1 the2aiBs/iBn relative to the

or o- 2- f I uor ophenyl

?F‘T%%Z‘W't A r'“e)%@?‘hw ]-N-{[4 25

nmet hoxyphenyl ] sul phonyl } - 2- pyri di ne- car boxam de;
CBmpbandshof Feremtad fifdubecthé oorapQrids wbexapimies 1 to 41 and derivatives
thef&fihy! 1 oxy} phenyl ) net hyl ] - 3- et hyl - 2-

yr|d| necar boxylic acid; and/or 6-({5-Chloro-2-[(1,1-d

|nethylethyl)oxy]phenyl%neth yl)-2-pyridi necarboxylic
Ine@riecemba@iment, cormrnauadpafthe fyeation INGWAE, conpounds
SQ(fS dningo-2H(2 Btdiftuorapheng)metimdloxgdehenyl)methyl]-3-pyridinecarboxylic acid;

E‘g lﬁor%rﬂ (40011?0r$-[2(f%oﬁ)pqeﬁ;}lmrﬂﬂbﬁlﬂbhérﬁ?ﬁiﬂwyﬁw&@ﬁheny|

d IBM ﬂég r@r O)?'o i I d,

)SF IV ERPET B oro henyl ) net h¥l]oxy}
Gﬂmwbrprﬁe{[ﬂwworRfowroernyl)methylloxy} p enyi)methyll [
Sty SHePpIfRImblons)D-piniding-¢arBexaynidedi necar boxani de;

-2- - henyl)methyl]-3-methyl-2-
62 I@Br%ﬁ 4 on or ﬂuoro(ﬁ’ h?r%%”f%ﬁ%%ﬁ?% oxg/l]) phezg/l } rrety hyl )
pyig) '&?rc o ?c acid. 35 An exanpl e of onpou
Belfo- eUpmz K1 tdmetbyietypexipenrisnesby 4 BYdnesrgonic a0d.
f1 uorophenyl ) et hyl ] oxy} phenyl ) net hyl ] - 2- pyri di necar bo

'rﬂo? uf.l en%délﬁﬁéﬁfaéo' uﬁ&%ﬁ@é invertidh ldoGidt mEluYe:2
Ol Y

6f[(ﬁ Gblqrw-{[m @wptaqﬂuomhnaﬂ)é@qsmﬂlem}@ gy neshy layr
dichiofdghisely RxpREhyTy2-DaitinecabbXeanee; @dmnet anol ) .

6Q§ bKI@Fd ’A F@/ 1oélmte?\?leﬁ'@ﬁ&@}ﬁ?ﬂnﬂfmétﬁy‘lP?J-b?ﬂcﬁdécam’cbﬁi/lié%@d

ates (i ncludi'ng hydrates) sol vat es

(i ncI ud| ng hydr at esg of salts, esters and oI ynor phs
Avfexammelecd aompeupd o fermyla §) is 6g(5 -chloro-2-{[(4-chloro-2-

fluorophenyl)methyl]oxy}phenyl)methyl]-2-pyridinecarboxylic acid or a derivative thereof,
particularly a pharmaceutically acceptable derivative thereof. Pharmaceutically
acceptable derivatives include salts formed with sodium, methanesulfonic acid or
tris(hydroxymethyl)aminomethane (trometamol).

Derivatives of the compound of formula (1) include salts, solvates (including hydrates),

solvates (including hydrates) of salts, esters and polymorphs of the compound of formula
-8-
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WO 2006/ 066968 PCT/ EP2005/ 014061 (1). Derivatives of

t he conpounds of fornmula (1) include pharnmaceutically
waecwept@bs e derivatives. It is to be under st opdI/EPBD5/014061

the present invention enconpasses all isomers of

formula (1) 5 and their pharnmaceutically acceptable

derivatives, including all geonetric, tautoneric and

(P! Fﬁén%iveé &ftﬁ@con%dndg ot faHnam (b MeePphanbabutiézlg SEbeptable
ures). Were additional chiral centres are

eﬁ'?’éﬁ’&?it in conmpounds of fornula (1), the present
invention includes within its scope all possible
It i ta b @indersooe that tHeresetit m1gemt|onte|nc@9pa5|39$ albisomerseof formula (1)

afli tmai? bﬁemna'cétﬁféﬁﬁy gccbPab® demvAtibss, wﬁ:ﬁﬂﬁh@ ofetrice@tovRsic and

@ﬁceléﬂrrﬁs;n gh%p ﬁweﬁgfp%oé ?eg g trggén't' u'%giwen e a8&.f.<§H£Y chiral centres
arg\DRseat inCompPHREof frmyia (B @P@@%Sﬁa {inyenio folydesiihin tg scope al
passiblehdissiereoisimers) inetudimp mmtumstthemofalrbe)dlffar@hudemerlc forms may be
sép%?gté’d)brcr@%wed éﬂéeﬂ'drﬁ theCARR BN RGAventbht heicis] stesmlyighah isomer

g pe OBEHE T AR S ol B SRkl et
sypesedr nmass nunber different fromthe atom ¢ nass or
mass nunber usually found in nature. Exanples of

Thie Qé)rﬁ%vtehﬁ’dn Qﬁf‘lnaﬁdéﬁ§&bﬂ@élI?Iléiﬁllémé&nmmﬁg Usslsh &k identical to

thﬁlcppllgnvrﬁp %;518[%0 I)pgﬁcgbﬁtﬂ%to&% %qrgx%rn%gaerg T Opqdﬁeg% an C?tom

h@mgoan @i@m'%ﬂéﬁ Qf4n3ass nugyger ‘1@@,’9”‘1&@’ Womwsfﬂinaéﬁd‘“mber
usk2fiyl four@ inGaqre L Eslsmples bhisotppestbat canrbesnedrperateddnto compounds of

th@Weﬁﬁ&‘?H&lh@@isb%p@é?Sﬁ% EE c%?&dtnzﬂirb ﬁfo&%&\ phé?sghbr@ils
ﬂ‘l'°§'8?'o'8‘$§e aﬁgglcﬁtang? ﬁ(‘:‘?ﬁ gq?oﬁes,c ? ot’ heste ap o'{r?g1 are

within the scope of the present invention.
CbmpbmmsccﬁtHeyprésadmlrivemtlondmbammh;eoﬁcatlmacqepabbrctenvatlves (e.g.
saIdY GI‘Ea'no%bm;fd%d@%@{T&ln?alﬁ fMeSRoreMeftioMed ¢§§)tdp%§|a@|§l& biher isotopes

bt e Moot AR ke,
cergreupds oBire prepenuiovedtien, Jeresampiecthosssiptowhieh, @d to@ctﬂgégsqtopes
s ‘eif andlce 'O artiirorpnated, e esdfalbin Hiugyand/bt SutzatateliBsue
dkﬁlﬁhﬁb‘?ﬁ\%sé};se 3FI°JP78'“@5:%%0H§8&HH ub&FuFIEE t6 B das@ Bf preparation and

d%tg]ﬁsshfgp g&: of ulls oﬁg%ﬂﬁ(‘f‘?”f é?r% r.%é} LigR FﬁT?é@sntron emission
tamngprrhy) iape o tisnierpsae gynsidered gﬁ;@fl in SPI,E]C'B (single Pﬂ%f@"‘ ﬁ@ussmn
c&upsteiizedttoraograpty), dilesefutin brainiroagieg. Subshitutisn ®ith beavier isotopes
s@éhfé%r % ééﬁratffBLJ‘c*rérﬁﬂ tﬁ&%Féutfé a@qyrﬁﬁk?é‘?r@éhlﬁr@sfkﬁrﬁ bRatdr nabolic
R Ghorape pereassy vggﬁ%&*%%rgs@u&e‘ﬁé%%%’i e
heraecere O@n@d@r@ﬁ sipefulin goms éff@Hmﬁt?n@én@%qpr@lm@?%!l?@é@mpounds of
for®alad)io tid ijiventibe tarederepatly e ptiepanéd by camryingeout the pwbcedures
dkab§e IHYI%néér% e%aarr\d%g P\?Q?E&Xmﬁ@sn BEIBR A b‘@h(tic’m"rzgl"1 % )Véoa?@,; %vallable
OhoebarbrIed edhior S LB e Ry PR

avai l able isotopically l|abelled reagent for a

ThRefollbwing aefinttiahs sirelusbe héretth unag ethbrwistSndicated: ol | owi ng
definitions are used herein unl ess ot herw se

' ated. T h t I
L
aeegiptableswsiitysalvate, @§te@ror sewat@af salt @ esfer ghihe compoYRds of ermula (1),
of &gy steerotipdandwhitio upar adrihistratiohGo tive renipieot ik eapable of providing

(d?r% ki ﬂlﬁ% dARPBURISH 1BinfUid 8Y. 1 1RRNnE Aspdee tHeQEinPhREMAdBUtically

ac & p al?) e derlvatp ive megns gny pharmaceutically acceptable salt, solvate or solvate of
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(directly or indirectly) a conpound of fornmula (1). In
one aspect the term "pharnaceutically acceptable
wa@lenbMetoss/e” nmeans any pharnmaceuti cal |y accept B@i/gP2005/014061
salt, solvate or solvate of -9 WO 2006/ 066968
PCT/ EP2005/ 014061 salt. In an alternative aspect the
term "pharmaceutically acceptabl e derivative" neans
satN¥h apAlrnative aspent tHeyterat tpbptradieeaticily Bicceptable dérivbiive” means any

Prﬂé@e%‘t@&ll gc&gﬁgmegm phar maceuti cal use, the

erlvatlv rred to above will be 5
phar maceutical |l y acceptabl e derivatives, but ot
It wi¥l be\appiegigtedthgt, far Abanmaseuticgl usgxgﬁrqequtwes {eﬁgred to above will be
pHafrBaesLBEAIp Rcedptameparivatiespbutiottemdervativgs maylfinchase, for example in

thgﬁﬁf%ﬁmof g@Mdﬁn@g 6EBIARRA B) 85 ihdPhbivescelli@iie aceptable

ut | y acceptabl e salts include those
defiuatves Ry Berge, Bighl ey and 10 Monkhouse, J.
Pharm Sci., 1977, 66, 1-19. The term

Phdpmatsmiesilytaceaptabie aaitandiadd thosaddsstibed wf Berge tRigiyey and
MBﬁkﬁ%ﬁ%?@ PESA. @Bfiﬁ@?g% ho@l IhedGRreBhatReRREIfacceptable salts”

re ksn{?rpl 1o a;;g a2 elg g%lg agﬁg[ag%rbag?gl ﬁal?d?r}ﬂ |§&b£r§c bases and

oremmhmm Seltg dsirived frorg depaanic bages inglude AlpMiyE), ampoRjuffalcium,
cd@@ﬂ@rhdlmrroﬁg,mgm enamesiam, mangmitceaits, parigasaisupgtassium, sodium,
Zlﬁ(ﬁ dhd'fRe |Ik%| §éﬁ S d%ﬂﬂedtfrb?n Hé?ﬁace%ﬁhél ag&"dtéb@orﬁérﬁérbases include

§ gl oL nber e i gl
ocscum@g subatibdedamminess and eydliel arﬁ@eﬁaf’@m@!Iarwharnaﬁ,cewqallx@cceptable

or§ aﬂn& badedtirtlidesrgisise, batathecasatieine, chalines, N'-Blaerizylethllanediamine,
det LATRE 8346 %ﬁf\é%%oéﬁ&ﬁf?%&hylﬁﬁﬁ@&h&\op afh8solarAiRe léﬂﬁ/lenedlamlne

I nin e el ne

AR Fele Y SN, GRS, S uiaie, e, crtamine
|strdpmm|ye ayalneomeﬁy\gcham@edpﬁ@hﬂ@pawﬂg@@q‘ @Hpgpdlne procalne
@h@@ﬂﬁéoﬁ?ﬁmﬁﬁe tedthyareine dirasthylamine Nrigropyjemimenr phol i ne,

%gﬁirﬁ@rﬁ@d&%ane Gk rﬁoﬂ%tanﬁﬂl)%@ /e 83altB infeyi Ao formed

l'am n si ne

fr?fﬁtbﬁ?F P SHATGE 1S5 SR BITTRE PRATENS ISP s, WS srjpeund of he
presert mverdion isfhasicraeds mayibe biepaEs éf Omtnmgﬂw ly,acceptable acids,

mbl[xhl ?aﬁmdﬁe ordaniciiciapy Bach auids include acetic, benzenesulfonic, benzoic,
J‘t{f |8§X[ﬁjeﬁx\éhé§mﬂi8%a'ﬂ§&l§nﬁﬁ8' fBmahé, QRbAETardiRd
uiich %’ﬁ&e Bl Aions, Bl il aAele gl forc, muci

parheic,qantothenit, posphasic, ryp@g@ﬁtsupwmplﬂﬂw tagarie, giteluenegylfogic acid,
aftdhe i pr epar ed fron1pharnaceut|cally acceptable

acids, 25 including inorganic and organic acids. Such
TR Db RSB0 Py RS SRR B R st form, and
may havptiorsally hydated of seteated, Thjs invention ingdes dmitsscope stoichiometric
hybraies B Wall s chypsarilcontaming vaeiable amoantslohastec, mal eic,

mal i c, nandelic, nethanesul fonic, mucic, panoic,

antothenlc hosphor i ¢

shtaasaiates et b rmﬁC%%F%&ﬁ@&%ﬁq?@% F@V%S?v&}"’“ anhvdraes:

i ke. 30 The conpounds of fornula (1) may be prepared

SbRate ¥iludk stdidhioheti®solvatesaral ndnrstoititomptriasdvateny be
optional Iy hydrated or solvated. This invention

includes in jts, scope staqichi onet a

The Qe JORPRRE BENBIE ATHEP0s SR BN LHRURE s ey B in g ocine.
Sui t abl e sol vates include pharmaceutically acceptabl e

TR taralakyl" 8818 [raup diydn af 8 groupSedanataestraight, Ibratehed or cyclic alky!

gzotgﬁi/og?érglgﬁgﬁén% bR s@ ReriRrord ALATRHOBRIMPISS of alkyl include C.
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The terns "hal ogen" or "hal 0" are used to represent
fluorine, chlorine, bromne or iodine. 40 The term

wO 2006pbeb6sas a group or part of a group means aPCT/EP2005/014061
straight, branched or cyclic alkyl group or
conmbi nati ons thereof. Unl ess herei nbefore defined,
exanpl es of al kyl include C, -10 WD 2006/ 066968

salRGT (oEBQé}Q&éWJethyﬁiai wrupyl, né@proﬁwamrbu@l sed-bytyl, isetblaty, t-butyl,

pet'%tﬂg&gwu 1.t YI&R% c[bph%%’ 3a:l ﬁﬁp?itéﬁll:loréﬁportﬁ&ﬁﬂmatlons

RN 3 et L e
thereof such as cycl opropyl et hyl ene,

WRER h&ﬂﬂi@f&lﬁ%é"ﬁéhﬁ nEycRBIyIC iebepe By it atkylyrbemeomiirisitham to eight

ca o%at Eﬁ'lzg]rntlgfe term "cycloal kyl” means a cyclic al kyl
p conprising up to eight carbon atonms in a ring.

The term "al kenyl " neans |inear or branched structures
Trertemt aikehylameansdinean or refnched structuses ansiopinationsdhasesf, ¢fithe

inGiStEPRUrAE BB carbaY atbhs éﬁavlng aslkeastvae carbboto-tarbaredduble bond,

wlgegag h@r&é@é ay e An Q&ﬂ{ &g?&'ﬁ% Eﬁb@?@é@fé@fbnay Cs
SaE‘SP%éﬂrﬁX?"P@r 'néliég‘ﬁspé]@ Yh@PHS’B%’%)’ 9NGBE KR - 2- pr openy!

and the like. The term "al kynyl" means |inear or
THY tBRE RNyt et UREF optandhed BintRirésars dohbinatidns tiasredf /e the

lnégaq%ac f%rﬁo g)gr 85n mga\{é\)/@g aﬂegﬁﬂ ?%%gﬂ%%g{:rﬁﬂ?lé b&RE Cs
aal#x%é%examl?r \988 equrgwm n ?he like. The term

"al koxy" as a group or as part of a group neans a
T t@ﬂh ehlkoxys98 GRRA 0P s Bt bf & grotp aang lakswalght bearehed or cyclic

r‘% %g@&f&%’ W‘ﬁé_s%rh%r éf&ggjefl dkgﬂ%x |H?:ﬁJdH9%S,5alkoxy e.g.

ox

me@exxbleﬁ]@ew PTRP ﬁwropg’& "oQH?fS}y seq- @3 B tss-ivtoxy tbutoxy,

peritdxy exylox, @y @epentouy,or eoigHexylgxy. dry ohepepachialkaxy” is Cis alkoxy.
cycl ohexyl oxy. In one aspect "al koxy" is Cl.6 al koxy.

T@tg[[b eﬁ&%ro@féﬁra%cél ﬁayﬂ) or 5’§'paﬁ‘t &rao 8uy5J fedns rﬁ‘\%?eon‘(f)ﬁ;tlc g" non-

TR ERi AP SPHOTRPEN NEB N e BS o | 5 ‘ﬁhﬂs'iO@F%%& ifcted from
niseder; begeh oo sulfuniatd ogsubstitoted ge sulistituted iy for gxample, up to three
sUbRRIESS 5;5ré'ﬁaﬂﬂ)lypc5ne?dibﬁ6 bliBstie@nidY Exb@ples vasPheinbeid heterocycles

mglﬂg%ﬁjir% t(—%%%%tjgyﬂﬁmrﬁ%prﬁbg Strré}ﬁﬁgyotlﬂ eﬂE ;S)X%Ie % rroline,

pyrigtidineliogleng, O’iaéi"?ath?a?'%«f'ﬁ‘fdé’ﬁO'et'm' ﬂ'gﬁe'm'ggzo ne, pyrazole,
pytrazolind)\pyrazbliing iserazoleyjsothidzele, pyadiazblentiazolgyihindinrale. ad
te%ﬂif@' @%Opléé(@f@ﬂnﬁmbé*é'd%@r@oyclbmr@mm|p9ranl {Etreadpbpyfeh, pyridine,

plpgr Zg‘Oéanei i oqr;ﬁyoéﬂé %tﬁlane Q%Bﬂé%{hb Pﬂ}’oragrflg léﬁ’ihﬂﬁne pyrazine,

z0le, " oXa
plpwaﬂeaﬁz‘élt@az'r@nd tetrazol e. Exanpl es of 6- menber ed
het erocycl es include pyran, tetrahydropyran, pyridine,

Tl?@teﬁ’n F’ﬁétér%lbﬁﬁyloﬂ' 8XaQfoupBP b batt bng rdﬂlbtréfeme an “-O-heterocyclyl”
[ e, pyrazine,

grﬁF%e"ﬁ%f?ﬂg" tfiW(’i ’fe?fefs nseﬁgéf{né?]ran 6\%& erocycl yl oxy"

as a group or as part of a group refers to an
ThHe ©rrh éaliphatixytodtgrotyclyrasieogrowher @8 part dfea greuprmeans an aliphatic five or
six %WGFWMQ%\M’NCH Sordsindl £ bF D REteRRMNGS selértddorh itidgen, oxygen or
sﬁf‘[ﬁl : rg %éxlgﬁgbs hj?erqo? yﬁ%l)%/tltutetsﬁ\/fgorgc{xg”@leo[Jﬁe?osn%mpé”er %Jbgfltu&ts
PRefaraty @@ﬁ}?ra‘l’vﬁs?u&s%‘fe“ﬁs het er oat ons sel ected from

ni trogen, oxygen or
The term "aryl" as a group or part of a group means a 5- or 6-membered aromatic ring, for
example phenyl, or a 7 to 12 membered bicyclic ring system where at least one of the
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sul fur and is unsubstituted or substituted by, for
exanple, up to three substituents, preferably one or

WO wweed9st i t uents. 40 The term"aryl” as a gr ORQI/BP2005/014061

part of a group neans a 5- or 6-nenbered aromatic

ring, for exanple phenyl, or a 7 to 12 nenbered

bicyclic ring systemwhere at | east one of the - 11

s SrIeMetis de S puplemaphivgl dnang oroun maebe aptionalirgubstituted by
dneror excgerplibstituaptst foy bxaviple ap yd 4, @@substituéres.opteferabil the aryl
Folgsikiphetyed by one or nore substituents, for exanple

up to 4, 3 or 2 substituents. Preferably the aryl

roup i s phenyl. 5 The term"aryl oxy" as a group or as
%ﬁr"?mbfa%lo’@’r 8%1B IFMP @S Pt gha graupde rS'tng\ndnﬁg,ammwm, wherein
thentermdami’ issasydefined atacvedef i ned above. The term
"heteroaryl" as a group or as part of a group neans a

: . . q oy . _
R bl 5l TSRS S LS Bt o
ragiebered aromatie )@ ar @ frseddicyclicaromatioing Bigtem eeraprising two of such
maonoggclic ’ll'mesresihmembemd}drombmgmgso Mheserhedereany! ringsrodntain one or
nh\qué ﬂéfé?d.a%l‘f«s SQbQed f??mfrﬁtga@ibﬁ,'eax&@%ﬁ%‘ﬂ sgﬁ?ﬁﬁf/ Sfﬁ@lgﬁg-)??igésg léglguer oxides
RISty UckeS B8 neiiolie Wlorbrom 5t tonn A m ol may be
oRHNGY pfRptityted RyAnes anqrg subaliventsutos gxale He tod onwp to 2
sgldftuentsu dndagplelsaf "esteropiy! used hereid ingluderfutyl) tienyl, pyrrolyl,
irfidBESII L pyRavoR, tﬁ&ﬁ?p E}e@uiéz&fll, t"hpﬁf;l?lif eﬁerlz)éiyii', ;ﬁﬁg:gﬂg{ﬂ‘%{x%igzolyl,
A rofitions O o aroionscRbion Sesagiy.
beazpthiony ,yﬂ'qolyd)ﬁﬁ'ai"ﬁééplyl} . thiadiazolyl, isothiazolyl,
pyridinyl, pyrimdinyl, quinolinyl, isoquinolinyl,
The ferRf "Blcyélic hekPoRlPWABY Lsed MEIGh Yheand i/ 4romBBE or non-

er i "bgl W |ItC hef [ oC c%%(rl) " when usetgqﬂéerm ans a
afitells oRyeiherod ey St cratipeng Uia Sl Retsraieamecst two,

hgtereateses eac sefactayl feaps pwiger Jtifraesiang sulphuio Eashiring may have from
40 &f mrefekdbly Hoeb,gingtatams. Aelcgciioatrareaatc il Seteftimby MRlude a

carpyERlc rirﬁﬁ'.tEWbsadT%ic%!lcm%%rocy%@F@oﬁ QTHCIU@& Lﬂﬁ?ﬁﬁ i fs840inoliny!
LG T O T er ALy b A DI ¢ ’

g, NTEEAP e, BT bben Aol ey,

benzegniazolvh eneaxadipzaly! Bereihiadipzolsk indgkyl Yenziiazalyiorinaphthrdinyl.
qui nolinyl, isoquinolinyl, quinoxalinyl,

WHEnNAE Réterdtom HinB%é’rPr@)Sfa_@éé g m?PSWié%(HII%QL?rogp,l orlwhen nitrogen

. henzot hi enyl nzi m.dazo v 29 benzo ol yl, ]
RS Rl A SR, nREREy Y S Pl e e Srocigh( pub. e niltogen atom wi,
wherieAPPropsiateie %bsmﬁtsﬁblﬂ?ﬂﬁ? ar wipl substifwrnts selectediremdwdrogen and
Crialkyh gesferablp IhadregermandiChalkytrore prefersbiyphjdrbgedy Oup, or

when nitrogen is present in a heteroaryl,

het erocycl yl or bicyclic heterocyclyl group, the

nitrogen atomwll, where appropriate be substituted
Conmreids gt foria daas bepPrpated as setderthad therfollpwingdcheremardid the
ex3tnpEh. Th sdliowipyg prloessabs forrh wadtagrespatnor tha preédrt ventiaRr €

preferably hydrogen. Conpounds of fornula (1) can be

repared as set forth i he tol | ow schene and in

e eBRGE. oBiPatidear Bt (Dubeting sl Borpri sgarup 2s
compaends ¢fformyia (IB).auarhe nrepased hydhe g@BratmutesshawplineScheme | below:

conmpounds of fornula (1) wherein RL is CO2H,

hereinafter referred to asgchemel

-12 -
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conmpounds of fornula (1B), nmay be prepared by the
general route shown in Schene | below. Schenme | 40

WO 1@6ME92906/ 066968 PCT/ EP2005/ 014061 a s R ReCTRBP208:014061
RRRza\ L~ OHI Rzb ZP Rzb zP (V) (1V) L2\ C2P
(I''1) R b Y Rsa Deprotection Ra RO Ra RO Rza X CO2H
1) XOH O Rza X COZP Rsa RxBr \ Rsa Rzb z Y Rsh R R
zb ZHY Rsb x 2) Peprptection (1) (IB) RL
and L2 are hghko groups, selected for exa
bronmo and i odo Y ., Rea, R2b, R3a, Ri
and Rx are as ned or campounds of for
and 5 P and  PX&reprotecting groups. G@npoundsof
formul a (IB)Rmay be prepared froman internedi ate of
formula (11) by (vyeaction with a suitable soyrce of Rx
wherein Rx is as defined for a conpound of f Il a
(1'). Suitable sources of Rx include RXOH, RXBr, RXOTs
and RXOMs. Suitable reaction 10 conditions when the
source of Rx is RXBr include heating in the presence
of a base e.g. potassium car bonk Bb| e
solvent e.g. acetone or N, N-di net hyI or manglige,
foll owed by renoval of protecting
Al ternatively the conpound of for Rul a Yll@) may' be
prepared by the reaction with RXCH under M tsunobu
conditions (Ph3P/diisopropyl azodi carboxyl ate) (O.
M tsunobu et al., Bull. Chem Soc. Japan, 40, 9 5 15
(1967); O Mtsunobu, Y. Yanada, ibid. 23? a& I oned
by removal of the protecting group P. Depiolecidy) e
protecting groups will be known to the skilled person.
Suitably P is Cl4al kyl or

CO,H 1) R*OHor co,P
j RXBr 3 3a
R

2) Deprotection ()

(IB)

wherein L' and L? are halo groups, selected for example from bromo and iodo;
X, Y, Z, R® R® R*® R® R R® and R* are as defined for compounds of formula (I); and
P and P’ are protecting groups.

Compounds of formula (IB) may be prepared from an intermediate of formula (Il) by
reaction with a suitable source of R* wherein R* is as defined for a compound of formula
(). Suitable sources of R* include R*OH, R*Br, R‘'OTs and R‘'OMs. Suitable reaction
conditions when the source of R* is R*Br include heating in the presence of a base e.qg.
potassium carbonate in a suitable solvent e.g. acetone or N,N-dimethylformamide,
followed by removal of protecting group P. Alternatively the compound of formula (IB) may
be prepared by the reaction with R“OH under Mitsunobu conditions
(PhsP/diisopropylazodicarboxylate) (O. Mitsunobu et al., Bull. Chem. Soc. Japan, 40, 935
(1967); O. Mitsunobu, Y. Yamada, ibid. 2380), followed by removal of the protecting group
P.

Suitable protecting groups will be known to the skilled person. Suitably P is C4alkyl or
optionally substituted benzyl.

-13-
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optionally substituted benzyl. -13 WD 2006/ 066968

PCT/ EP2005/ 014061 Sui tabl e deprotecti on nethods w ||
wheookoaas t o t he skill ed person. Conditions foPCT/BR2005/014061

deprotection of an ester to give the corresponding

carboxylic acid are known to those skilled in the art

and include heating in the presence of a suitable

base, e.g. aqueous 5 sodi um hydroxide, in a solvent

SGtable RBré&igh %etho‘éélv&uﬁtké Ehdwindittid skied fpefsohhEohgiaers fonthe

co r .ol |
d@&tﬁﬂ\og'g?gﬁl)egﬁeﬂo \% HH'c grrc%goh&a&“céapgmg QPB % Qrio‘a\fn to those
skilled e aftrangtin qmtl%wﬁ%ﬂ@swcefqﬁ PriYtaPle pasgy &g pRUeous
sagliuint gdrexide iima solverd eguiab algbkolsol vent, e. g.
tet rahydr of uran, and addi ng the resul ti ng 10 reagent

SRR B bbb N A
forrmuip G A Oviha FormPauncef famgisl) ngiide Hestpadhe EamRRHng b [aEmuls
(A witheattitatedizin evesbitable sobant] ag. tetrahydsefdiannand adding the resulting
re éﬂ?%‘n%@oﬁ{p@h% bifomth QIIﬂ'ﬁﬁr{éV[%rﬁﬂirﬁB@ ded The skil : ed
a is procedure may al so

tef}g@ﬂ& hFW'QWéph'Bg)ggl%h‘tﬁﬁg P group. R protecti ngy group

may be replaced by conventional neans. Alternatlvely
SaitablyRrislseraly| Wemris . (R¢mowat pttha pRitedtiog GARUH B cambewctisved by
hé?aftm% Wt%b@uﬁw*ﬂé%inetﬁf&&te i R, NRE R B8rmiamitie € THE BigNed person will
bR i o i OB AREGoho. f rpectng
grRUB MaY PRI reRiAged by qRNuNtiongkmReans x)  R'-L ::; L4 \ CORP

R< (VMIIl) RRb Y R3a (VI) 8 RO ::; Deprotection Rx
Al@haEVe}nl éonﬁdoﬁ)wds &«ymﬁmu) WhErelnR'3 OOM REMpOGdS 6ﬂﬁﬁnt(léf(llg}] may
bq %re%%ed gy the geXergl roque Showh nJ‘ §§1V'nQeQI group (e.g. Br),

-14 -
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activating group e.g. boronic acid or a boronic ester,
L4 is a leaving group (e.g. d), and X, Y, Z, RZa,

woRs/068368 Ri b R8, RO, and RX are as defi ned fPCT/EP2005/014061

conmpounds of fornula (1). Conpounds of fornula (IB)
may be prepared by reaction of an internedi ate of
formula (VI) 10 with an internediate of fornmula (VIl).
Suitably the internedi at e Sshemeldlnula (VI1) is a
boronic acid [L3 is B(OH) 2] or a boronic ester [L3 is
4,4,5,5,-tetranmet hyl -1, 3, 2- di oxaborol ane] .
LY U of the conmpound of formy &°(VI) is chloro.
reaction conditions when (WI) ;(s a(%) oni ¢
acid ester and L4 of the conp az%VI)
i&zb -Or o~zucl ude heating the interrredilate in the
pr eseg&)e of tetrakis(triphenyl phosphi, Ea.di um( 0)
and 15 ‘a base, e.g. potassium carbon&te, in sui tabl e
solvent system(e.g. from1:1 to 15:1 (IX
t ol uepe/ et hanol ), followed by renoval of pl)ot ecting
group| P. =45 WO 2006/ 066968 PCT/ EP2005/ 014061
Interyrediates of formula (VI1) when L3 is |B(OH) 2 may
be prepared according to conventional netlhods from
e corregpondi ng i odobenzene of formula (VII1) by
tre Bt wWith iso propyl magnesi umerorgid fol | oned by
| borate in a suitable sol vegtRsuch as

ﬁbrmspherq. I nternedi ates of for
is a borom‘c ester may be prepared unde

condi tions, and by using, for exanplg® R*
[ sopr‘(\fﬂ | t et ramet hyl di oxabor ol ane i nstead,Qf trinethyl
borate. Internmedi ates of formula (Vi) n%{g be

prepated, for exanple, by th
of formula (XI) with RXL
condi tions include heati
10 th¥ presence of a b

uitabl e reaction
t he conpounds together in
e (e.g. potassium cagbwiat e)

ifaa suitahle solvenys for exanple acer&pe. T X CO,H
skihlad pdrson w | L7appr echapredtibat when or\T;(RSa
SO ¢ al kyl-at ep i-s—earred out

ansul fur is then oxidised to theRzr, YR

qebdationstate by conventional neans'at an '|Rx
appropri agrl?( stage in the synthesis. 15 Internedi ates
of formula (Vl) where L4 is chloro may be pre%gsed,
for (\é'J()an'pI e, fromthe correspondi ng hydroxy
intermedi ate of fornmula (IX). Suitable reaction

wRErBHi 1 iseSroieBiiggteup (eap Ghatng ot &tbyl; dripaleavinaforbup (@d. 8r), L is an
a éé/ggn&&g% %E’g@&éhc é&:ﬁé&b :EtSrdvrcnﬁl é%teg,u!'.“triﬂg l&x?@'{%&ﬂ% (e?uh @h,e and X,
Yo R e RheRat s S R &S RSO g gy RLPENg 7
wherein R is other than CO2H can be derived fromthe
CERPpBEAS! of Coriiad IE) InfBly. beGaraparad U reastian ef am itermediata of formula (V1)
w@@%@)‘tj&r{nﬁg%{g@c&inﬁﬁwz BLiEBR tggi F%B%’té’&tf%ﬂ{hlaipg/u‘) ¥ boronic
acith[Lo g %(Ql'{)f;]&r ab, e eesteHjL 288 44 ,gfte.tﬁ{aetbg-ﬂb%g-ﬁo|>.<eborolane].
Saitzbly L*af the compoupd otfatmaula d) isfchlora wekitable reaction icapditignswhen
(\Al) o b Bmmgada of esteeaid i&ifgje ddnfipiund of %gnmag?:) ri&egammclude
h in?‘ff?eeigj@ e@¥ted tﬂg prdd@néebrltb ki {ﬁgﬁédyﬁmo irf®)Salladium(0) and
h, . t. . 337-449 d J. H . )
2 Bt 15k SOSRSI CaoRRloninid AR SOHER) aE (53 Mooy 15:1
tolusinesttenobyfolitwed By semp\ah obproterting @reuwp Pi ng car bamat e
and reaction with a carboxylic acid derivative such

as an acid chloride. Conpounds where a mnet hyl ene group
has been 15
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i nserted between the pyridine ring and the carboxylic
acid group may be prepared using 30 the Arndt-Eistert
w0 e@ehs®ns (F. Arndt, B. Eistert, Ber. 68, 200 ¢aPBB005/014061

W E. Bachmann, W S. Struve, Org. React. 1, 38-62

(1942), G B. GllI, Comp. Org. Syn. 3, 888-889 (1991),

T. Aoyamn, Tetrahedron Letters, 21, 4461 (1980)). It
Intirhédidies fesawIRI(FROvHen LE RAS©H kinhy Sulprepared Seoriirtg t bartventional
mibdAAl B8 o8 OARANIc B RRAALI RS Wi 1so-

onvertin e c%g o%l C é}ﬁlg t%.t e . na am.des,
oreAmagdpeRNOTaIe RlRYechy el bereledn s PulBhiePlveR Suen o8
tefratiydoiveah inyleeantyerions candltibesie an inprt atsrapahere: tiproedigtagof formula
(\/ﬂﬁ/ﬁ@\ (t%qs b Beronid dstdrenayf s préparew Lirdds gimilae edriditné,rand by using, for
o%

Z

%?Fg %%k%ggl}egﬁéﬁ&mﬁ @B orofahk lirfReged P Yrih&Rf bbrite. W th

e present 1 nvention also provides
a process for the preparation of a conpound of
InfeRreaidtés dfifdrmuia (dlINieay bapieparet Herexafnple; dydh&\@action of a compound of

2006/.066 PCT. , . :
oA AT TR oSy Gagpr
the greSkhcarofla Yases(ely; potdssiusn earbapatedin asuitatpsolventzfor exangip peetone.
TR RGO, Se0ms o, 88 st s s carec
odhen it S AshRFUI SN Reissd IHe xgplipR gridatgRstate frp
coentRnal hyarswah iappropratalstagk in bptsyathedis.y substi t ut ed

al koxy, optionally substituted aryl, and optionally

substi tuted het [ d 3b h
InjerAedRIFRRARTIELY)) aeied ﬁ%ﬁﬁi@f BRI Sapple o |
camebranding higdfoxyligtemmediate ofdermulsr{Bf) Huitablegeaction eandiippoiRgiude
reBEtind R bourmKofiférmizt (X0 Méth thiongiubibtide ititaaitablekgdivent such as

. substituted al kenyl, optionally substituted
d'grﬁ%)/rﬁgﬁ%%pt ionally substituted CQaQb- heterocyclyl,

optionally substituted CQaQb-bicyclic heterocyclyl

It uill lEprteicogrisddytodlomset skilled éruthe@at;'baéhwcpmmumc@ ij@!’ﬂb@%ﬂ) wherein
ROjs ciier@ivdr O0aH kiin Belasiiveduia tial ¢Gﬂ|>0xylid50icﬂ?(l|8).i €ompounds

r . : . .
R RS e et A
fo examplg rbycﬁ?fm"éﬂwﬁ‘leli?'ds%l'@' (I HEmple b 6ES N oF e gprbyiic acid
withp thianybéhlgride) kaliowed by deagtiy with gpuifenamife respestiveiv. t@her
dERBEVRGHSY Mé acéRbéPBRLSINg HebSirtitsiteadtiora(PyA.S. SptithpOzd. IReact. 3,
3SR LB PEh A KOSHundUl IRNAKIobaRHESEAdIRE, 43, 205 (1948)),
followed by }j/eprgtectign gf thg Pesluﬂljgg ca}/bamatéc’ gnc? FéatcHénewitﬁg%arob)&ync acid
derivative such as an acid chloride. Compounds where a methylene group has been
inserted between the pyridine ring and the carboxylic acid group may be prepared using
the Arndt-Eistert reaction (F. Arndt, B. Eistert, Ber. 68, 200 (1935), W. E. Bachmann, W.
S. Struve, Org. React. 1, 38-62 (1942), G. B. Gill, Comp. Org. Syn. 3, 888-889 (1991),
T. Aoyama, Tetrahedron Letters, 21, 4461 (1980)). It will be recognised to those skilled
in the art that tetrazoles may be formed from carboxylic acids by converting the
carboxylic acid to the primary amides, for example by reaction with sulfonyl chloride
followed by ammonia, followed by dehydration of the amide to the nitrile, for example by

heating in phosphorous oxychloride, followed by reaction with azide.

Accordingly the present invention also provides a process for the preparation of a
compound of formula (l) or a derivative thereof:
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R8 is hydrogen, fluorine or alkyl; R9 is hydrogen,

hydr oxy, fluorine or alkyl; or R8 and RO together with
w0 beoedbkon t o whi ch they are attached form a PCT/EP2005/014061

cycloal kyl ring, optionally containing up to one

het eroatom sel ected fromO, S, NH and N-al kyl; or R8

and 25 R9 together with the carbon to which they are

attached form a carbqm WUR Qa and Qb are each

i ndependent |y sel ect from\y drogen RH3 and

fluorine; RL0 and R11 T~} ng@ntly sel ect ed

from hydr ogen or s together with

the nitrogen to whi ch~Xxhey~are a e;glforman

al i phatic heterocyclic ring, 4 optionafly containing an

addi ti onal heteroatom selectgd fromO, (I, NH and

N-al kyl; 30 conprising: reacting a conpound of formula
where: "R8 RO R2a x COZP R3a Reb ZH Y R3b (11) -17 WO
X BH09end8a968!, pCtisEPd@o8 Y01 061 wherein P is a
ZOote®o Bgsgsoup and Z, R8, R9, Rea, R2b, R3a and R 3b

R%%pﬁ e@rrgpﬁs@ RN %ozﬁomRac@ﬂmwasleqfr Cﬁ—%{eﬂ’ﬁfd(ﬂe (1)

R 5 R a i gpoaphi Ab<iad o il o, BRTSBRANE, sm°,
NO.,aptionily s@nﬁhtmwalkﬁ,mtlpmallaﬁybsélﬁtﬂ@i alk@gngigppallly@,@ﬁ@uted aryl,
argf@;m@nﬁﬂ,: sthtﬂur’t@@ heterqar@up R1; and/or effecting

[Y

{
qoe%?ulﬁ gﬁg?rtes 3 Qﬁr%{egﬁ)%éﬂ ﬁfnq ﬁ{/drﬁg%dy Y\@Igr B@Toﬁgiyysuia@tltuted
algyl RRYienally SHER] O, OC, _ 6alkyl or

Rhlalootnonaﬂyeslmsntuk‘d alid aRtionafly subﬂb@%@m ypg@a@ﬁ%ntuted
alkyrMoBlicHaMg SibstutkdBQ TR Heydrocydlyl, opiidnally substitateteGQlRE-bicyclic
YRl S8 sﬂgnéaoé@acgps%ona' substi tuents, for

tional substituents. 15
Rqathyewaﬁn euwwttoa@'}% Ubpljed Bl

, het eroaryl or
Rhisthydmgge byan optiopalyssubatiuted gikylip or part of a group
Rars%p'ﬁa%aﬂa s@sktifutéunalrp dptioeally yulsstingéd anyk, edoglibnaigl supbtituted
?gc? ? y substituted C1. 6a| koxy and hal ogen. In

|

R PR G AP SO PP B or A SEgsTtutes
anyk optiartaily subshitetesiafikoxy, Rmyomallmsp(osntutw betemgyclyloxy or optionally
substituted aryloxy;

R® is hydrogen, fluorine or alkyl;

R®is hydrogen, hydroxy, fluorine or alkyl;

or R® and R® together with the carbon to which they are attached form a cycloalkyl ring,
optionally containing up to one heteroatom selected from O, S, NH and N-alkyl; or R® and
R’ together with the carbon to which they are attached form a carbonyl group;

Q®and Q" are each independently selected from hydrogen, CH; and fluorine;

R™ and R'" are each independently selected from hydrogen or alkyl; or R" and R"
together with the nitrogen to which they are attached form an aliphatic heterocyclic ring,
optionally containing an additional heteroatom selected from O, S, NH and N-alkyl;
comprising:

reacting a compound of formula (lI):

co,p
? 33
3b

(1
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R3b z Y 20 Rx (~) wherein: Xis Nand Yis CH or X
isCHand Yis N Zis O S, SOor SO2: Rl is CO2H,

wWELNLIBERARE, CH2CO2H, NRACOR7, tetrazol e or PCT/EP2005/014061

CH2tetrazol e; 25 R2a and R2b are each independently
sel ected from hydrogen, halo, CN, SQ2al kyl, SR5, N2,
optionally substituted al kyl, optionally substituted

Wb is ORbicenid] drsus Bs L] RURBRIRA, R antiRBpiré asnaéfingd above
fQ§H%8HgB§§oe%f8ﬁ‘ﬁLﬁ% Q)a\ryl; R3a and R3b are each
| hdependen sel et

_ Y. ‘ted from hydrogen, halo, optionally
with,8 ’i“f’ﬁ‘f’?é’dk "Ll kyl, optionally substituted al kox

, or
WhEeDIFR™ is 39 defned aboys fopa gpmpoundsfermuad), andk s Cl, B or OH,;
2P Fedibd, Yana ibaiyi draéred al kenyl, optional |y substituted
nyl ] 4 gt Q- het erocycl yl,
C@g??f'ﬁﬁgr‘? @B%?%%ﬁ?@m%%ﬁgﬁl c heterocyclyl,
effrelipg feRIALCIQN: 80%8E i t ut ed CQaQb-aryl: R4 is hydrogen
fopmingra dggivatiyedhérgofsubst i t ut ed al kyl; R5 is hydrogen or
an optionally substituted alkyl; 35 R6 is optionally
o@ﬁ’c?&éub%ift@e‘?\ Ky, akBhy Sﬁﬁl@‘l i;?di@? Irchuté Bfli, BbyYkY, NR'R, (0), OC;.
I'ona subst ed. het C vl
P8 e'@%?@%*o%%mwéan i leghed oD Prdigenpnd Crealkol. An
alsyl geup mayde sebstituted kysine oneloreyoptienst sybstiftients, for example up to 5, 4, 3,

o EbRibad ¥Gauentept i onal |y substituted aryl, optionally
substituted al koxy, optionally substituted

het erocycl yl oxy or tionall substituted aryl oxy; RS
PR USSP 210y o B eigrocycd Felies SadHath.it ot of Sgroup
ateyselleotest fromlaptivriatyesubstitated i salkyl oftignaily guirtituted fe saleaxy and ipalogen.
the carbon to which they are attached forma

evel.aal . (i _ e

R proSilienfi Rt e TR RN relh oL g
C%Bounﬂ@f?%@é{aﬁﬁror\ﬂid@ﬂvﬁt'ﬁﬁ ‘?"Eogn to which they are
attached forma carbo,gzyl gRgupt Qa and b are each

i ndependently sel ecte drogen, MBH3 and

fluorine; 10 R10 and [ &

sel ected from hydr
together with the nitrag clrihgy are attached
forman aliphatic heterocyclijc ring, Ropti onal |y

cont ai ni ng an additional het & oatom selBcted from O,

NH and N-al kyl; conprising: reacting a conpound of

WF“"BFF#H}la(VH): L~ 15 (VII)
XisNandYis CH,or XisCHand Y is N;

Zis O, S, SO or SO,

R"is CO,H, CONHSO,R®, CH,CO;H, NR*COR, tetrazole or CH.tetrazole;

R? and R? are each independently selected from hydrogen, halo, CN, SOalkyl, SR®,
NO., optionally substituted alkyl, optionally substituted alkoxy, optionally substituted aryl,
and optionally substituted heteroaryl,

R* and R® are each independently selected from hydrogen, halo, optionally substituted
alkyl, optionally substituted alkoxy, or NR'R";

R* is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted CQ®QP-heterocyclyl, optionally substituted CQ*Q -bicyclic
heterocyclyl, or optionally substituted cQ’Q"aryl;

R* is hydrogen or an optionally substituted alky;

R’ is hydrogen or an optionally substituted alkyl;

R® is optionally substituted alkyl, optionally substituted aryl, or optionally substituted
heterocyclyl;
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wherein L3 is an activating group and Z, Rx, R2a, and
R2b are as defined above for a conpound of formula
w@ Jos/ovdosshr a conpound of formula (VI): R8 Rs PrPCIL/EH2085/014061
RibYR3a 20 (VI) wherein Pis a protecting group
and X, Y, R8, RO, R3a and R 3b are as defined above
for a conpound of fornmula (1), and L4 is a | eaving

R'05 @ptinamnsubstitutediCikyl, @étlorﬂanyiswb%tlﬁmd restetecyclyl Dptionally substituted
ri!ogﬁ(t%bglw(ggﬂ&teg afkoRy, %'ptl /or Pﬁfed%e@é*@cﬁlylox?@%&fonally

rotection, ormng a derivative
sqbﬁ%q"@ f! @é{tl onal substltuents for alkyl, alkenyl or
Rk khydrpgeny floonne dratiylide OH, CO2Ry, NR" Rz, (O, OC1_
RGOh{RbdeH, hpdrokafigerinsteaiyn R ' and Rz are
or Ff‘da%p%qggﬁ?ﬂl\éf vﬁtﬁltﬁgﬁﬁé’j foqmlmtﬂ% Qr%rbtt%eﬁecmarrﬁ %lﬁﬂbalkﬁﬂng,

oripbAlyiSBIBRING R Gone PR sSEGe fr°m°§ piig RG2S R and
Rgdpgettmad/ltf‘sh@sanbplm torwkich theg atarattzached @ee%@rbonyl group;

QPSR (2RO 5dHOAd e hdery tselobiel fidbigidrdgeanCH; ard fluuring;,
h%"\g h@aérweaeﬁ m%%&{ CW:%Y ctézpﬂ‘(fﬁ f @'%{Jﬁ)gﬁwarﬁgﬁt
ORGP o 1 ch G s SR B arABAE pgle oS Eic g
opiiahaltyeontainfungroaduitionalhetespatomeseReted fmpeSnNtl ang Nagplkyl;
cdRiprRingd and RX is as defined for compounds 5 of

reggt H%%jna%?@?@ngﬁo)l ally available, or may be

2t ransf or, mat i ons of

connerC|aIIy avai |l abl e
formula (I11): L2 X CO2P
wherein R3a R3b, X and Y defl ned for conpounds
of formula (1), L2 is hasz 0. or O and Pis a
protecting group are conmerci al | ylxaval | abl e, or may be
readily made by known transfor ions from
commercial |y avail abl e i nt dYRedi at es. Conmpounds of
whereimi & nActivatingrolpeandZ, IR*JRF?, and R? are as defined above for a

compound of formula (I);
R} r®
. X Co,P
L | 2/
R3b Y Rsa

with a compound of formula (VI):
(V)

R3a Y (I11) 10

wherein P is a protecting group and X, Y, R%, R®, R® and R* are as defined above for a
compound of formula (1), and L* is a leaving group;

and if required, and in any order,

converting one group R’ to another group R'; and/or

effecting deprotection; and/or

forming a derivative thereof.

Optional substituents for alkyl, alkenyl or alkynyl groups include OH, CO,R’, NR'R?, (O), OC;.
ealkyl or halo, wherein R” and R* are independently selected from hydrogen and Cisalkyl. An
alkyl group may be substituted by one or more optional substituents, for example up to 5, 4, 3,
or 2 optional substituents.
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R2b zP 15 (V) wherein P1 is a protecting group, Z,
Rea, R2b, R8, and RO are as defined for conpounds of
wo ocoonmb@ef | ) are conmercially avail abl e, or nmaERCDhEP2005/014061
prepared fromcomercially available internedi ates by
conventional nethods such as those described in the
exanpl es below. For exanple processes for the
Ojftioaslautsstituents €dr aid, hbtecaopk prietdiydyriphmoieties asia gralp o parbef@ group

ar%g%%&%%@r ﬁ%oﬂggﬂ%é'ts“gegf %lr(yrlm%gé'ﬂally s)l:%@tﬁute@@malko%and halogen.

R 3b Y R3a ( wherein X, Y,
Cempounds afefrorm@a Ra—ﬂow@erﬁ@rL 'é@ﬁ)@lﬁﬁdg %’fd R df ﬁﬁrisf "(eld)fora“r?ﬂ“pounds
of formdia (I)saré comariersally ragan_@bmu?r ay ge Rdr;mamrepmled e%l Eyd)v)m may
; nown to the
trgﬁ%fq?%g%g)?gﬁmewlgBbél%g%dco@bar e both hydrogen the
compound of formula (1X) may be prepared fromthe
Coopoundp ohi@rmela thhi di ne di carboxyl ate by treatment with

sodi um bor ohydride in Bisuitabl eCOP vent such as
et hanol . Pyridine dicarbo

s are comercially
avai |l abl e, or may be pm=-areg, '®n1conner0|ally
avai |l abl e i nternedi ates by 30 conventi onal neans. For
exanpl e a pyridi ne dicarboxyl ate g@x be prepared from
a -20Q WO 2006/ 066968 PCT/ EP2005/ 06 yridin
whitrein RS R) 1, XcandcY arersp defined fongompeynds @ﬁ@gﬁwaét)elé s halo e. g-Bror

ClandfRuis iaQpréte tthgi grotipgreapminggpeialt available; oholay be readily made by
kr%%ﬂ?%%fgpﬁ?n[m%%%oﬂmér@ Rg}‘é\%lléﬁfé interRRgiatdd2b XZH 5

Rea and b are as defined above for

compounds of fornmula (1) are comrercially avail able
Comporgs obfopnelpdYd from commercial ly avail abl e

starting materials by cgnven$|oﬁﬁ met hods known to

the skilled person. For Réxagpl! & | odophenol s may be 10

prepared by treatnment of or ragspondi ng ani sol e

with boron tribromde in d,syltahle solvent such as

di chl or onet hane. Suit abk®”ani sodfes are commercially

avai l able. Certain substituents in any of the

reacti on internedi ates and @’npounq§ of formula (I
whergintiR iscoprotactiegigroop.oZ, RS?, REU RS tandUR rare ap defineghfereantneands of
fobRbIA @;iarei%w«ﬁlerbuau;t éuaﬂ@ol@ lor Mg dei meﬂeﬁed fhemabinmerziallyrivaitable

m@egp%éjgtlas Bg@ ﬁ ; dé BGe h J%iéﬁllgébl il ¥ e&‘npl s below.

| on 0 I C acCi
F‘?"r%ﬁ%‘f’@rpr’i%ﬁqsﬁ?% 051 Rﬁ%qqra YRR ( @VQRF“F’] anrﬁ Hesc”bed n
W AeSteppardnd QrgeChierscd 96 @3i 329f70'}30éxan'pl e, Richard

Lar ock, Conprehensive Organic

8
R®ge
X Co.P
HO i j
R3b Y R38

(IX)
wherein X, Y, R%, R, R® and R® are as defined above for compounds of formula (1) and P
is a protecting group (e.g. methyl or ethyl) may be prepared by conventional methods
known to the skilled person. When R® and R® are both hydrogen the compound of formula
(IX) may be prepared from the corresponding pyridine dicarboxylate by treatment with
sodium borohydride in a suitable solvent such as ethanol. Pyridine dicarboxylates are
commercially available, or may be prepared from commercially available intermediates by

conventional means. For example a pyridine dicarboxylate may be prepared from a
-20-
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Transformations, 2nd edition, WIley-VCH |SBN
0-471-19031-4. 20 It wll be appreciated by those

wekiobledes N the art that it nay be necessary tBPCPEP1088014061

certain reactive substituents during sone of the
above procedures. The skilled person will recognise
when a protecting group is required. Standard

pyRbinE arhrberylizradiddsireatieg witm concesirdted quiksic asid ihthesaippiepsate

aldSf kiPefhaht) G eene T.W "Protective groups in organic
synthésis”, New York, Wley (1981), can be used. For
exanpl e, carboxylic acid groups 25 can be protected as

Ceppaunds offepndadkhi on of such groups is achi eved using
conventional procedur e®Xnown in the art. It will be
appreci ated that protecting grhelps may be
i nterconverted by conventi nmeans. The conpounds of
the invention bind to theg KR=Tecgptor and are
antagonists of this 30Receptor.” They are therefore
consi dered useful in treating conditions nediated by
the action of PGE2 at EP, r&deptors. One condition
nedi ated by the action of PGE2 at EP, receptors is

ROz e e B e G MR el e
camnerciatiayaiable ohEAY %9 pfféﬂafﬁd frore E&pg\efc&w yan%ﬁfer?tamng materials
byasswentahaldnethods kremode thepkillad asrsori Bereakamirien lodophenols may be
pBb&red b @eathRAS bRe Bovskpohengasiselk with eoronadistanivesn aaitable
s &eiggﬁcﬁéﬁ%ddi%&rgmgfﬁgﬁé.' 8z Rles Hit EhHRFally A0NRble.

a and neck parn, p h

arn assocl ated wth sprains and

strains, synpathetically maintained pain; nyositis,
Ceraim satstituentatie dnywitthe rescliersintesmediates aed compeinds of fopgyla (1)
ma{ BECORRRES tFSThEERBORDEMS 8 Bdnventiinalinbiogs kinuwn tashdseeskilled in
cQO C , ;
g 3 el of %@h%a%?ﬁo%h@%ngﬁnﬁ. el RIS 6 %iﬁf%"d e
esipféicatianal CAEIORYICEEn SHED TRRRATTIZLINS aIF el yagIR 5y hiss,skiled in
thelarteamdaradesotbédin fprexamplen Richashisareeke Cadwrafiessia Osanic

TRInRFhitions, 2alcaidh! Wilkji-VeH, ISBAI0BY pidoF-gpondyl i ti's,
gouty arthritis and juvenile arthritis. Pain

associ ated wth functional bo I_Fiso ders include§ .
It ae ArpERcials P inese,Kiledtn g 4l Mt it WAL FACRSRAY i Protect cerain
rdattivetsabbtitudrts\elringysodrecofahe divikpracegareni healkiled person will
re%%{;‘r%é’sﬁﬁér} 4 ProtetiiRg gfbup heleqGirdir LSthﬁtﬁ'@Mcoté?dﬁb@bhdl deprotection

non- speci fic . . [0S .
teﬁglillﬁl;l 5 FYh 3 th\fvsﬁv&?%esc&?eaﬁrr\ gﬁ%%}vee dﬁbri}é uF?rgiegttl\% f@u&ﬁh %rgamc
symieRsish feveYark, WRBLYIZB Y 52N e e RAPXARERIP REoRYcAgg oroues
carabeproastedtasresters. obeprhiestiondf suckagroaps israshiewed vsing conventional
plRBGRES kWA iR helart. ClbivlbeCapbRiclatddabiqryteCYCHrbUsy Yaay be
.gddltlgn neurga&%hh% in conditions include pain
N <YYP ?delay W A y ' non-pai nful sensations such

as "pins and needl es" 15 (paraesthesias and _ _
THy seapiiesls abthe inveotiaraisiad tostbe EPt regepipr and arguastagonists of this
rdBYRET BiSdy RS titlefore@donbibibred S€8/A tretirgdonaitbmdmediated by the

| Anoc 5 rrulgélgn (dynam c, static, thermal or
A btsal RParcdb

ncreased sensitivity to noxious
stimuli (thermal, cold, nmechanical hyperal gesia),
Operbhditismyedipiat by denacioh ohP&E: er ERgatapidrs isf paith éncluding acute
psihi SAbAE bAR, dhROHAEAMANIAN Fhin, PiusBllogertd) aInOhedEpalisit bain}
in'flgmm‘cé\?clm(/e %gih,v\ﬁscse?gf ?)gfnypﬁﬁ%%?é?ed(\mw&%&? Eéiﬂ)ass&gated with
migraine, tension headache and cluster headaches, pain associated with functional bowel
disorders, lower back and neck pain, pain associated with sprains and strains,

sympathetically maintained pain; myositis, pain associated with influenza or other viral
-21 -
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O her conditions nediated by the action of PGE2 at EP,
receptors include fever, inflammtion, inmmunol ogical
waelc@ems®ss abnormal platel et function di seasesPCEEB2005/014061
occl usive vascul ar di seases), inpotence or erectile
dysfunction; bone di sease characterised by abnormal
bone netabolismor resorbtion; henbdynam c side
ln%ﬁ:fcmstsﬁclmés thercostnasrodalth Ipaiarassocdated with aravanatic fever, pgis associated
wit g&gr(ﬁél i§REmRa, pbap¥RATESSAN,Hhebbbdrelootiith® bi@aysmenorrhea.
car di ovascul ar di seases; neurodegeneratlve di seases
and neur odegener ati on, neurod ener ation  fol
Chioeia RRICURY R GoBd ione igherbRITBRIoR BN AEREa TR B HrgRtoid
spppeylitis youty athridpamtisver(le aghritisor phi ne), CNS depressants
(e.g. ethanol), psychostinmulants (e.g. cocaine) and

P%b%?%ﬁ?%??do\ﬁ'%%}'@g’%gq@%l 82?&:8‘??&10% ?\?ﬁtuﬁe%r d\lfépgpﬁ?f non-cardiac
chesst paio and ritale Seweli sYPdremenal  dysf unct i on (e g.
di arrhoea), colon cancer, overactive bladder and urge

NéLﬂ'SBé}H@ %@ﬂ%‘?ndrohﬁyuﬁmt @éb(eti@(h@dl*obbﬂwssd dtich, dA-splstific Iower
le

o e e AR B O BESR  pc
neusalgiaj trlggmmlalemqt\ﬁaj@at Hdepain fesliing %0'8@631%5?3 trgema 3rpputation,

cangkr) tokirdsar ich@nieyieflanirsatoy coeditionsc dm pdditian, newriopathic pain conditions

|nl:l[]& §Hc}étéd4\nﬂ1 RorrRliH8drspdiffulsengations BuctPaO iR dndheedles”
(pgiﬁ.pﬂra 'f‘.@sé leglg%,?gfng}e.%lééq dséngglglytggtgﬁcﬁéqyp%ﬁésmla) painful

serisatinn f@ll%@g m@wové sfimylatiandeynammic.static. fhegmahor cold aliddynia),
m@%aﬁéd)ﬂ;emsmsny to abxibusastimudii (therriay sold, en@haapﬁmwglgaﬂe)e eontinuing

:9'1 9 aﬁ ﬁjbﬁ@rq‘éﬁovaﬂ)ﬂﬁb %tuﬂ@l%fléd {hlySerpatBid$ bF art Atssence of or deficit in
? it1s, coeliac disease,

sqlgqu%ﬁednsom %qtte\f/%ys%fqproaiéggl%g bowel 40 syndronme,
i nfl ammat ory bowel disease, gastrointestinal refl ux
Oftie® earsdit)ains dliegiated by the spliamdf &G Rrat &R rasehiors iodnds fevems

in ﬁmnla%h lfinly EéiH)éeﬁ%@%\ﬁi%aﬁdl&@leﬁﬁm&tﬂﬁ%e@&es (e.g. occlusive

Vaoﬁﬁl.ﬂggalﬁ%asgﬁg gn? qglgogr |ﬁac earyéfhééggggﬁa%#%cﬂérg&t{ahs%d by
aDBUBAEHeEERtRisTmR? w&r@md@m@e@@P&tp@rﬁf%ﬁfé@e@ﬁ@m'%a' anti-
inflamkHatory Gruigs (NS AID%) laad ogdlcaxygeasei2d 60Xs2) imtelpitors tcardiovascular

déXé%E%rodi@ﬁ&ﬁﬁve%@é@gg %ne&bd&b’eﬁékh& n%@@é@@e?&tlon

t

U oane, Ui, dpsecs of g 8B en SRS LG S oo opios
(esg.rroerphine), QNISrﬁﬂprﬁﬂSé@ﬁ fag. Q!hfﬁ@&s@%’cr‘%'m@t%@t% cRsAiNgs and
nidbGrRABEAplicaliBisud Tope Cdibbeded, |kmney1¢ysﬂmceeashw dysfunctiogde.g.

héé@ﬁ@ FHW%E@L'QQQ&OH@@U&P&%%@% {é fg. GRIABE®, €didn @drke@bédractive

creasing the ency of HiV infection

b'BSﬂ%”d‘f’é’é%%‘@ﬁ”ﬂWﬁ%‘t eri sed by abnormal bone

nmet abol i sm or resorbtion include 10 osteoporosis
Ir(ﬂ@ﬁiﬁm@cbrydimsﬁrmﬂjmmmhdmmae@oBmhusr) burns, eczema, dermatitis,

p r%@(s)s% ﬁ\gffﬂlé‘dl egé)é@%[u saéIQNédPrhéj rétimitis FREESpathiddQ Oeitis and of

oste

h
L e
aplbmiapbronchitis, empbysemsn pieigic rhigitis, sesniratogy distress syedsp@a; Rigeon

fARIRES tiseass hets luagl chudrisolstruttivetriuisoreary disgesei(GOPP);
ggétmn‘gg{ﬂnglst}aﬁ dis ?sQe G2hMH tﬁmﬁblcer Q@r‘éﬁn §8Qe§é3<${09§:| datritis,
ge§p ng&)tqﬂngr u 8‘?"@@3 gitlﬁ ﬁ%qllaagl stbee ﬁgecﬁwal |Ie|t|s |mtable bowel

syndserae.dnfieenmatervdiawe! diseaset 9asyaint inal reflux dlsease) organ
transplantation and other conditions with an inflammatory component such as vascular

disease, migraine, periarteritis nodosa, thyroiditis, aplastic anaemia, Hodgkin’s disease,
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organi ¢ venous insufficiency; varicose therapy;
haenorrhoi ds; and shock states associated with a
woeokeekods op i n arterial pressure (e.g. septicpchariopsoi14061
20 Neur odegenerative di seases include denenti a,
particul arly degenerative denentia (including senile
denentia, Al zheiner's disease, Pick's disease,
sddtoddnig coyziesthehiaigesvjs, miditiplel stienosis sdicsidasie, reprotic syndrome,
B&HRY &t dthe W'sd 5§38 @al ifdhemidpykiaNgstepic Ripsase) ;

i
vascular dement.ia’ (i pcludi mul £d.- | nf.arc ntia);
ery R RelcRus SR i Plraf e o b sl A,
space occupying lesions; trauma; infections and
Iniredrivlsgftat gisetises tretudéiantirnciing di2éases Mimirmineligicahdeficiency diseases
orrﬂmréﬁpt‘?éds Ehtatio | Fife caSBtngs 8MErmiiis AVhre K& dffdcBRCM inchdting the
I npal rment associ ated w th agei ng,

@_?I |f1|tve
'aEQWP ulVdP'PG%ge Associ ated Menory | npairnent. The
conmpounds of fornula (1) are also considered useful in

Bbrieedisdasas brarhctofisedryabapmel borte mptabolibm or reberbtioreiatindant

o isagmal unan i panaD

hwaqqgathwp@lsm , %@B%,?atrongais%aﬁﬁ, a%glﬁlg,ﬁg{ger’cﬁ%@ﬁ%n{)‘ﬂﬂaﬁgnancy with

ortholt keneiroetastasesTthesmataid afritisperiadonitis astepebitis, ostealgia,

odiedpenRN Garpatduchexia, ThkUlosis | lithiasio @apéyially utblithiesis) csolid carcinoma,
; tdpditis. 9l aucoma, nephrotic

o B g e D T “Kawasak

di sease and sarcoidosis. Kidney dysfunction includes
Camljsivasauias disgaseas; ineluder rpy;aeﬁgmqmrannga@pqw@hgm@ gunctional or
orghAiBREndueiguiicdiency varicbseeimrapyt, haeraymibidsyand éGockhstates
a$<BEBRUIIH Dhafkh iHirin Ghéridl bResdlie Qe gOdHE Shas. usef u

or the preparation of a drug with™ diuretic action.

-23 WD 2006/ 066968 PCT/ EP2005/ 014061 It is to be _
Newrgdeganetative Hiseagesfinalusiecsiementia, magicHiarly degrieralivg dgmentia
(indIRfig&nile Bémentiaaizhsiheds dispage Pitk’saliseape, dumjihgdonisachorea,
Pirrkﬁ%rp?mseaéé@rﬁisé’re RIdtIhkdr/disd=RE 8L D sibMietfon disease); vascular

ccordrng to a further aspect of the invention ye.
oo oeBd s A e £ e Uy e erpSNE ek B
inpracraniakcspace oedupying tasigps dumag vieclians ard relpdedeanditigs (irciuding
HIVNinfeletidH), MEtaweliser; itd)arsy antiti aridvitamin’defioiedcy) @nd mil;ﬁmogdﬁtbre
. . | . .
ST B NG o1 OB SEANRNRS Phpient.

derivative thereof for use in the treatnent of a
Toooathpounds whioohulai(y arestisacangideiediusefubinithe eaimeptsf2 at
néioproREasH aricsin tHtréitentdf Rguibdegeniktitivh elloampeaumalsutias

e y t ; . .
R T L
ke di at ed by the action of PGE2 at EP, receptors which

conprises adm nistering to said subject an effective
cofplidationd ofar yplé qrgebens iﬁkfludecﬂi%bdti_a nfidrpartiopmthy, diabetic retinopathy,
SHESLTRRT, e BUADrGE ol HERLBR Sl s
an3eNR.dave S'r%"\‘ﬂ?ak'&'se?%ﬁ?‘f Y9 fan or ani nal

subj ect suffering froma pain, inflamuatory,

KidrBY ayi@atiemincluBé@ephritis, particularly mesangial proliferative

glomerulonephritis and nephritic syndrome.

The compounds of formula (1) are also considered useful for the preparation of a drug with
diuretic action.
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neur odegenerati ve or renal disorder, which nethod
conprises admnistering to said subject an effective
wa@pmwanseses a conmpound of fornula (1) or a PCT/EP2005/014061
pharmaceutically acceptable 20 derivative thereof.
According to a yet further aspect of the invention we
provide a nethod of treating a human or ani nal
It BUb jpe uhderstobe thah ceféneoce fortfdatmer d irslugep hbth, treatroernd phestatlished
;P@dt&ng Bnd bpRYIAicR@hitnet] Unlbss BREIRRY sElsthedsse.
mnistering to said subj ect an erfective anount of a
ound of 25 fornul a or a pharnmaceuti ca
A@c@grpﬁ @A fertoerraspagtiof @et'ﬂ@néen wepae ﬁ@m%um%?fm“'a (hora
plasipacdutiodllytadeeeptable dérivative thverepf fov Lskeinthvenangis veferinary medicine.
conmpound of formula (1) or a pharmaceutically

ABSEERS AL oL Ll L T OEHERT Wl Blovidd® ANLAG bHAndh (For a
phasaipegusigally\aceertatie ety thp@gfoays%@ @ reatmenh e condition which

is Aeited Ingthe @ctioroofRGE e % receptorhe i nventi on we
prow de the use of a conmpound of fornmula (lI) or a

ARG ERECHL IS dheBGT L Ao i prBlibY § b irebfifg & Afman or

animalabiechbsfifing fremrasandidian which |sar§|eg}atﬁg|bﬁ the actlon of PGE; at EP,
recé;f)tbarwmdimd:qmprﬁés administering ite said sultjeat an effective amount of a

Lﬁg IRIMALRLI) Y)?a Oharfretaliticlp 86cdplableANefiOatiE Mibré .
anot er aspect of the invention we provide the use of

a conpound of fornmula (1) or a pharnaceuti caIIE%/
Aerseding tom furtherraspaet of he iRaniien we providec mghiod SF ire@ting g hugnan or
aniedi sdpeehsuffeding from a paimtimfantmatory pimemelidgmal, bbne

n&ia??@é OPQ@}liéJg}eﬁéi di%ﬁde@%&h&th@@b&npﬁ&s%wrﬁﬁéﬁﬁy 16 said
e o B P Rty s

dertvetive thergPhmceut i cal |y acceptabl e derivatives are
convem ently adm nistered in the form of

AP&UP‘& (f@rjthe‘? QERRS b the HyentPHGAL SrOWBE &inkdtRdtPof tReling a human
AL S A Bk
m&mgmpmn@ewfmmletﬁgngﬁo BiLsypieshar efffept'\m a@oumr?f ér?@f"ﬁ@\‘”d of

fonmpRqh oph phbumacaut&jaﬂy aateptableledvative theergdfar maceut i cal
corrp05|t| on corrprl sing a conpound of formula (1) or a

qu:%r g& ur%ﬂ:lﬁqa} s%@iggtgg'ﬁ/ghtg d%:‘?\/ a\‘/‘id&tﬁ? g?ereao &2 Bé%)nd of formula
(1} ored Phé}ﬁmﬂaﬁﬁﬂé@lﬁac@%ﬂ agje aer@@ﬂv%lbp@of fop thegparrdagtyeLf for
mielizainefErbMBs treafmemtof a eorfditomviidils tnedBtedty/ thg abtimiyof PGE; at

re particularly 0.01 to 30 ng/kg body wei ght
E\ﬁePchEBtors”?m exanple 0.1 to 10 ng/kg body weight per

day \Nhl ch may be adm nistered as a single or divided
Adesseing topanathes @ppect ohibefnyentiasuve piowigs thesyseqfy, compougheidormula
(1§ angghdrdacadichlly deosmable demgsive thegpohfar td mafiufacturé of

m%ggameﬂpl{ppﬁ% tr gpﬁé?\t B@ﬁr‘e\/é‘rﬂlbﬁ'b* ¥ cf)r’id?t@n%ugg g@ng%gmgmﬂ%ﬁmatory,

'%B“‘?Rﬂ' )PO"?H?”WQ?%% tg\'/%&ﬁ%/naégls?rﬂgr conmpounds of

formula (1) admnistered to a host, particularly a
ABtBTaIRg RRAncidr aspédt bf the irivbetidres@pmidbithé hse affa dohmpound of formula

(176t PR cASy G cBptable WBNRiive thBRFIRS the manufacture of a
medicament for the treatment or prevention of a condition such as inflammatory pain,
neuropathic pain or visceral pain.
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enpl oyed wil|l depend on a nunber of factors including

the age and sex of the patient, the 20 precise
wa@endinsdoes bei ng treated and its severity, andPCTEP2005/014061

route of adm nistration. The conmpounds of formula (I)

and their pharnmaceutically acceptable derivatives my

be fornulated for adm nistration in any suitable
THERdARYounddehforiula (ipariditheit bldrendcéudicallyeatoeptalsie dativativesogre
cdnoé}ﬁér@g 'rag irgsgtrarrlfee_rin P 3brm bfPPakRAceutiéar BSHEEIMRdINS OBuch compositions

arentera nistration. 25 T har mac .
EBHSET TP RSUE] ot USH B SRR EIL A Adode wi one or
mererphygiblbgidallyesiceepsable garrietseor €¥¢ipiBUEds of fornula (1)

and their pharnmaceutically acceptabl e derivatives. For

e A 200 B iR iRl st ship e

cafiisrB aaPorag pLpdyua Lt Pitefanise oSt REnisd fereot
syrups or suspensions 30 prepared by conventi onal

A PRPBSeddilh dasasesf @bpoentsiap faemuia. (1) oo theirphasasentidally acceptable

detfavaS i?&r;rt%fr&{h&ehm £ FBAEO1 0 MYRE BBHY WeighiTRbrde

gl ven of a.transderpal palc
paf it el 2P gT B REE DR oy, repape b R {eipfifo Booy
weigtiper day, athicbrmayt breagsniaisieiedbar @ single @b aiSer dprem feryample one to
fodi titfés @5 dap. The\Heks range fof adultiambambeings it génesalyrfrdnes ¢o 4000
mtﬂi&a{},gfx@r@ Uicliarly FoMBB 2O AHglday Cduch WRGIhRIERURI00Img/day, for

he’’conpdsitions may take such forns as suspensions,
exagIAlR ? 5208rm%laﬂf'si ons in oily or aqueous vehicles

and may contain fornulatory agents such as suspendi ng,

Tid GBkibé SinBant oY compduAgesisomgulageadnsinistecsd to a host, particularly a
h"g#%ﬂn%t'%h%%ll t%nthQYes'gBhﬁ?iﬁ Bhthk RRSFIaMRYhysRich. tHRvever, Retiose

] ose presentation or . a mil t1dose .

erBPIBYRH L APRRTCLATER BB A BRCSAALE 9B Pl g patient, the

pratise corslitiondleingftepatasandritssergritn @ntl hesiopteraf gAminidratien.i ve
ingredient may be in powder formfor reconstitution

T b O SRS 55H rtves o
fogTWgeR rrEmiIP Eaien inagnvasuﬁgﬁsmaapsrpgm gy bediipicled Y
adroinistrationdyyrinhalatioo s fareyal Yepieal ransderaab ar ;ggrenteral administration.
Thépharmbadutien dohpositaraiay Be fLbnhancothat iy can effect controlled release
r r :
o EATHAERAS Ll B W RVl Bt
formul ated with suitable polyneric or hydroghobi C
Foredralradadinist(ation, teg angrmacauticakrogtagsiipmmay takerine e far example,
taBlets) (ifRludir@rsuBNiaHiad) ¢ iatS)s tapsuled poddierss palutiong| syrspsl arlsligpensions
p%ﬁéﬂeé%ty%ﬁ\?enti i n@éﬁ%tﬁgg&?ta@;lé&éfﬂeﬂ@.y sol ubl e salt.

receptor conpoun or use I n the instant
i nvention may be used in conbination 10 with other
Fortemagerotal adraigistration, fherphaxmagsiuticabepmposition may be given in the form
of £ & saEMRYA PBRA Ssuéh as latfinBddrvabiontdpiidreispatetel ecoxi b,
deracoxi b, rofecoxib, val decoxi b, parecoxib, COX-189

or 2- (l4- et hoxy- phenyl ) - 3- ) » .

FounAART ARSI BRI, BTy lioz) GrBpositen U
in[edDEDerCH &9BOYqusTRfLSipD ke g dmteavenousivi Intravascylarigpgubsutaneously).
Th& 85mSdsitioRs Ay takd duch fdrmeEeBLSIENsIBhsIEB)utiBREEDr exBulsions in oily or
aﬁlﬁe%}g?(/&ﬂé}és and R4 HSHtQiﬁ%t;%ul ‘ég_&ﬁt ctfds d RHBR A S Riabilising

eu Qtrle_nereceHgor ant aggni st S; 15 qﬁleeae f ,
aneen FSRery PSS AN G By sl Dese, @By ke dig o of a unit
desteresantationlor ag e apitisiose atgsantatien prefetabhnwihamagded preservative.
AlrastelyJor faisiterabadrain®trationi the actiMyidyredient may be in powder form for

re&%%{ﬁ%@xl\mtpaa%ﬂgg'éq e, F€Ceptor nodul ators, such as

receptor antagonists; ligands for the
a28-subunit of
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vol t age gated cal ci um channel s, such as gabapentin and
pregabalin; tricyclic antidepressants such as

W@Ri0b064968/1 i ne; neurone stabilising anti epil epPCTYEP2005/014061
drugs; nono- 20 am nergi c uptake inhibitors such as
venl af axi ne; opioid anal gesics; |ocal anaesthetics;
5HT, agonists, such as triptans, for exanple
sumatriptan, naratriptan, zolmtriptan, eletriptan,
The eumpoungisat theahvenition piagalsobeforraidtedaan depot@pégaraton. Such

IGHg Sickihg fbhﬂblhﬂ?hs(rﬂabng acfrﬁﬁ@f&é?f Hﬁg&ﬁk%%ﬂrf%r edinfhaat e

r S g{ﬁl |n rarEﬁPu}aélx)e tbélljrﬂﬁp ﬁﬁlgr m;gptg;q a ftBF eexample the
Cpmgm of n\feélé@rptr@v be f@mw@éed \Eﬂustatgblmp@b/mean ar Eyepoprebic
metEralsS(fe ; exEIFIéleastaagmmlﬁcbrSm anRRceptatslg o grlich mﬁar?%&esms or as

\ubleSd i9 L radyki nin
sreE:ng tor f. geén S; P&iaﬁyeg%ggc En%drh} anaalpand

urinergic receptor | i gands, |nclud|ng ant agoni sts at
ngggu reegpter gompguxys fapRg ingthe Pant inventjpamayhke used in combination
with ot thdsapeutic aigedts, for exaribie GOX-QrcytldoRyq@nase-2 ) inhibitors, such as

cél@@c&@ 9%&;&@9&1@& ib, tvgﬁe&%i’w G&IWOX 189 @fj@(ﬁ bHbRy- Bﬁjenyl) 3-

aneous
eSiion qé?&!?@") A2aisl] e RS OB F4Ra0y Sdigygenase
mlbﬁgnsOBﬁalDﬂnwsﬁml@a&anwammammd%s) 3Ush 26 Mifrlferiac,

mU&&e#ﬁGmBﬁébunié‘ﬁﬁ\e?&GbL@ﬂﬁerﬁﬂéhkbﬁénéﬂébeﬁ%antag&lé,t@ DMARDs

(09&{ f M\@ A28y gs?ne A1 receptor
L R s o

rgsepter dedulators, gu¢huas glsineregertor, ardaganists; figaridsrior the axS-subunit of
velagp ightidrialciunt cigpaeie dsugh asfg@bzﬁﬂdnﬂn @hd pRigaBalin; tricyclic
aﬂmgrg%{éb e rﬁ\ﬁ@ﬁﬂﬁ@ roqg Eia\‘;ﬂﬁ&uhg‘j %nﬁ%ﬁéﬁf%fdru s; mono-

S. .
R AR SBiphRsaEy CE drrbRaseyCs:
SHE: ggapistmsech airipiass forexample summatiftan, aarsidptam colmiiriptan,
ertetanpmml, frbvadibta) Airhdttistaid bevizzepean; hiealinid 8¢ty IcRbIiN@MBACH) receptor

oAttt Eﬁarﬁate FI dderato«?é GLGRBRE AR He I subtype;

acce rrier _or

C
R A A 3 srssz%qt?ﬁ GARIS; G ApNsty and EP,
aganistsi &P @vipgonisist EPantagonists anshEPsndadonists; canrsbanoid receptor

nga@a@cm@dwmmfecépt@ngaﬁw‘%MMd Kb@éptﬂﬁﬁgahé a&@mmnéigw @deptor

Il{ﬂnhg e1§cl g&ﬂ# Sﬂﬁg?& Etl‘. Iag gﬁi' é’x756} Wh%n We

SarfSeRa FRmtl nim%tﬁ ﬂ)ﬁ%@a@gm ke compounds may
b@a@aptsmeéelm seGuentallyton enwanewsly@yemy iconveniedt moate. on
with a second therapeutic agent active against the

Amaﬂbfﬁafﬁ i Wﬁe di ls"kﬁ%s%%%@fpa‘?%ﬁ rNo‘é PAP&% {8Y 633,272;
0 S0 82 o In g By SSB0B N, 9T/3RS86, WO
9&03484cWQ B7/1 460 1aO9H 12937, WIRHIOI262M6 t W OROI52008 WVa00/Be211,

Wi 1/5886 € h@WOGE183Fun conpounds of the present
| nventi on and pharmaceutically acceptabl e derivatives
hereof exhibit ant agonl smof the TP receptor. and are
ThelarEren Susrup deselt 4 B As0ert A CQMRDIpGtioRGORprising a compound of
fooowld(l) pom pharedicautisdlacceptable deiivative fheredf tagethex wite adiorther
thepedtl dgeaediayentsCondi tions nedi ated by the action of
t hr onboxane at the

The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutically acceptable carrier or
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TP receptor include renal disorders, asthma, or

gastric lesions. 15 In certain situations it is
werwedegesl t hat the administrati on of a conpouPdI/EP2005/014061

exhi biting antagonismof TP receptors in conbination

with a conmpound exhi biting antagoni sm of EP,

receptors may be advantageous. 20 Certain conpounds of
exdptent barapiisecnfuether aspeetcat thecnVemtiorzPThepindivid &R omidonents of such

c&n%ihé}fahg HHa§ Bk dAbifbRd %ﬁg&l s‘ﬁ\bl/g%rfhlﬁyndr sh?ﬁ@fén@&%ly Me6parate or
C%EFB"?"[&QH"BH@%?F%g?‘U‘d’F%%‘é"%ut not limit ed t o patents and

pat ent applications, cited in this 25 specification
Wief ahﬁhﬁdoﬂnd ofcformpua dj erch hbermtentleaﬂyeacaeptawle derivative thereof is

uée'?.qh ¥ Hlﬁ]la ld?HWh' £ 8ddoRA tHERE R utiS Bght BEtRaldgHinaintele same disease

stﬁ@ b? Hos(fsoft%gbj n?{%'%%t 3n§yo%€er f}oﬁﬁwap%ﬁ ﬁg P%p[)&(oe £ G8&Falone. |
Apmnpmatw@sqsgpm%wgp@sannr%aéeq! By @%%%%ﬂé@&%ﬁﬂ on of

phar macol ogi cal | y active 30 conpounds of the

Inl J&\ﬁgleﬁ 'td’é’ctnv%'\ﬁé—gﬁ eé@ﬁble\ééﬂélh eHPpoutias OF fAd présedt inention and

prhaégﬁ(ﬁu | fy Z&a%@n)at%%s’r}g%% Tglhqut%%%Ign?m% 'K/%Eceptor and
aredherhioss md@aueamspe ugsifet i g@ﬁy\eaeedmrwmd'@tp Y Hi action of
th@érﬁlﬁx)ane alINE TPNebeptbrmetdnyitibas madibtd oy tHEDIaon of thromboxane at the

TG ﬂ%ﬁl&@%&? Fd@%CSchﬁmaaﬁdQstncEésQ?@ (ethyl

acetat e) anol), HPLC (H gh pressure |i qw d

chromat ogr aphy), | PA (i so opanol 40 LCVS (Lig
Incdertainesituationp s Msags saéaprwrat'mﬂba CRRBRUNS %Xa@tt'@a
avﬁég@wlsrﬁ’bﬁplafédepmré in cb(bﬂﬂa(mewmaa cbinpod exhibiting mntagonism of EP;

ﬁlqiﬁgﬁd % Magneti c Resonance (spectrun)),
[(%Lr)’% y g%:grol I done), Ph (phenyl), pTSA

(para-toluene sul phonic acid), -27 WO 2006/ 066968
Cpaam moqmd@mcr@lnquwrmm(ﬁeacwﬂfpbﬁpt VBEFPSM (starting
material), SPE (Solid Phase Extraction - silica

f ¢H8 i :
B R0 i b o g g0 e

(tetrahydrofuran), s, d, dd, t, m
Allpubicationsdioalitieg betustt bmited toingtests anﬂgﬁt%rgtappll@gmsp Gitegin this
specERetion dre Rardir |hc@rbbnareddiy rB¥esarice @ iffraokl individual publication were

%E}%Sgié%ﬁ&m& I md%éfe% toBY u#b%rdb?ﬁgd B¢ FedérandeOherdial rt]htibgh fully

tions and purification of the products of
I es. 10 References in the Exanples bel ow rel ating
to the drying of organic layers or phases may refer
The falbying hohdimithgExaimples divetratedignerepanaticrd fiphemanologically active

Cg,ggo%%ﬂﬁeqﬁ\% age filtering off the drying agent in

nce W th conventional techniques. Products may
general ly be
EXAMPLES

Abbreviations

AcOH, acetic acid, Bn (benzyl), Bu, Pr, Me, Et (butyl, propyl, methyl, ethyl), DMSO
(dimethyl sulfoxide), DCM/MDC (dichloromethane), DME (ethylene glycol dimethyl ether),
DMF (N,N-dimethylformamide), EDTA (ethylenediaminetetraacetic acid), EtOAc (ethyl
acetate), EtOH (ethanol), HPLC (High pressure liquid chromatography), IPA (isopropanol),
LCMS (Liquid chromatography/Mass spectroscopy), MDAP (Mass Directed Auto
Preparation), MeOH (methanol), ML (mother liquor), NMR (Nuclear Magnetic Resonance
(spectrum)), NMP (n-methyl pyrrolidone), Ph (phenyl), pTSA (para-toluene sulphonic acid),
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obt ai ned by renoving the sol vent by evaporation under
reduced pressure. 15 Purification of the Exanples may

whenoeaeased out by conventional nethods such aBCT/EP2005/014061

chromat ogr aphy and/or recrystallisation using suitable

sol vents. Chromat ographic nethods are known to the

skill ed person and include e.g. colum chromatography,
RTIRa$letenabri triva), SIgstativg ntdRir@l)( SIPE Sqiid Fhaserxieadtipn wisiica cartridge

ctﬁ@ﬁq%ﬁF )aﬁ*IBX): (teBAButNERmO ﬁffﬁ?@oﬁ@e dir BREL ®Stiary butyl methyl ether),
THE fighrany f@%ﬂfrgr% i g 5B (eaeh Bt ARG el quanet,

myWiplet draadi)dges. 25 LCMVS The foI | owi ng conditions were
used for LCMS in the preparation of the exanples.

@l h of REiSn PrédiBes O 3m ABZ+PLUS 30 Fl ow Rat e:
/#nnbn—%'smmﬁéune: 5p| Tenp: Room

tenperature UV Detection Ran 215 to 330nm o
Ceorentionas techniquesimay e Heacchesgin WOI'GHWBT reRCtiRRESAH gHfification of

the@RédUicE. of tHié EXipIdN: et onitrile + 0.05% Formic Acid 35
Gadient: Time A% B%» 0.00 100 0 0.70 100 0O 4.20 O

1 5.30,0._100 WD 2006/,066 /EP20 1
Rafeseposbi (68 RXMPIEs BRIDYSATHo B0 e UG Sl QISP 'S of phases may
refériotdesing th@s@g{maqwemagpeqmmgﬂf@pmspgg%sulfate and filtering off the
ggg%bﬁtnﬁ adedrddnte mithreehventipat ydchhiquas. }Pretinas olay gE€her@lly be

Si \)y g#?] z\ﬂa tﬁ %Il/%{t%( %V%an?ro‘ﬁwagrt @Mb&éal'kﬁ'@ﬁuré 5g, 31

rom 31 nmol),
pot assi um car bonate (4.78g, 34mmol) vver er ef | uxed in
Parificatioreof(t3®REgmMples meybe ieaitied outihysonyentionahiaetheds sHsh @s
cibnasdgedphly ABd/BRieerysallisatidasingtsullabie solférits. eChrmatdgrapidc
mefload afithowaGH tHEKilled person and include e.g. column chromatography, flash
chromatography, HPLC (high performace liquid chromatography), and MDAP (mass

directed autopreparation).

The term “Biotage” when used herein refers to commercially available pre-packed silica
gel cartridges.

LCMS
The following conditions were used for LCMS in the preparation of the examples.

e Column: 3.3cm x 4.6mm ID, 3um ABZ+PLUS
¢ Flow Rate: 3ml/min

¢ Injection Volume: Syl

¢ Temp: Room temperature

e UV Detection Range: 215 to 330nm

Solvents:  A: 0.1% Formic Acid + 10mMolar Ammonium Acetate.
B: 95% Acetonitrile + 0.05% Formic Acid

Gradient: Time A% B%
0.00 100 0
0.70 100 0
4.20 0 100
5.30 0 100
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down (the filtrate) to give a clear oil (8.2g). 1H NWR
(CDCI3) 5: 2.29 (1 H t), 4.68 (2H, d, J = 6.4Hz),

Wo206/0662658 s), 6.84 (1 H d, J = 8.6Hz), 7.6 2A1/EP20d5/014061

J = 8.6Hz), 7.30-7.39(6H m. 15

4- Chl or o- 2- (brononet hvl ) phenyl phenyl met hyl ether C
\ HdA_Br OO

{5- chl o+ 2-[ (pheny! nfohyl ) oxy] pheny } net hanol (8. 2g,
33mmol ) was dissolved in dry dichl oronet hane under

Allirbte AENigELchre Ala8thelith miHites, Phosphorus tribrom de
(3 12ml 20 33mm|) in dry dichloronethane (15nml) was

mxture was left at -10C for 15
PrﬁErPéRﬁﬂgh' é’f WPW%PW@&ntenper ature overnight. TLC

showed no nore starting material. The m xture was
{5-@%@&2&@1&8@&? 'ym% )%bﬁr%oﬁ‘)d' um hydrogen

car bonat e ution added very sl owgy. e m xture was
diluted wt hane and bri ne g~ aftted to

ai d separation organ phade was & ed with

wat er (x2), then~dricad 25 (I\/gSO4) and evapopat ed. The

resi due was purified (509 SPE col um). ct cones

of f using 5% ethyl acetate in isohexan ite-ish

solid obtained (8.1g). 1H NWMR (CDCl 3) .53 (2H, s),
5.14 (2H, . s 6,84 (1 H d, J =8.8H), 7.21 (1 H, dd,
4£@°f8§28@ydf2%%5‘§)99§@%5ﬂ»&’rmmn; berey! %WE@H?-VS"“L 31mmiol), and
petapgigm cathonateZ4 A9 rmmeblpwere)refitdad in actqner(Bonh érawd bawrs. TLC
shéWe?! no A8reVEM @%h@ﬁ@%ﬁl) P@H)IEE’%QQE/ f@ﬂeﬂé?ﬁ;ﬁ th&s6kd andYacuumed

Chem ,
é%%%;g 390%_|f| n of92| nc ust A suspensi on
(ﬁHﬁNé Q81(2H+51 +oR¢ARzhiSHY @H.s), 6.84 (1H,d, J
8.8Hg), Brﬁ)ﬁbbﬂhhﬁé@‘l@l@l% 139®hpoi)) 5 was heated at 65C
for 1 m nute. The m xture was cooled to 25C and

AL b} ohdhanh P! ) ves added.

4- Chl oro- 2- (br ormrret hyl ) phenyl phenyl met hyl ether (3g,

9.6nmmol ) in S S dr opw sel<t gt.he~above
suspensi on of aq pt ed zinc dust. T I ut Bbn was
{ Xoisi Ng a round ackgéd tofilter

1 Xxture of ethyl 6-brg@no-2-
1.2g, 5.3nmmol) )

off the zinc) intQ a
pyri di necar boxylgat®
tetrakis(triphenyl p (catal ytic

anount) in dry THE (15ml) under nitro The m xture

{él@ﬁoré-tZ'-[fd'h%Hylmetr{y%B@];}h%ﬂﬂﬁﬁéﬁéﬂo‘?(8.29, 33mmol) was dissolved in dry
dichloromethane under nitrogen and cooled to -10°C. Phosphorus tribromide (3.12ml,
33mmol) in dry dichloromethane (15ml) was added slowly. The mixture was left at -10°C
for 15 mins, then stirred at room temperature overnight. TLC showed no more starting
material. The mixture was then quenched with a saturated sodium hydrogen carbonate
solution added very slowly. The mixture was diluted with dichloromethane and brine was
added to aid separation. The organic phase was washed with water (x2), then dried
(MgS0,) and evaporated. The residue was purified (50g SPE column). Product comes
off using 5% ethyl acetate in isohexane. White-ish solid obtained (8.1g).

'H NMR (CDCl,) 5: 4.53 (2H, s), 5.14 (2H, s), 6.84 (1H, d, J = 8.8Hz), 7.21 (1H,dd, J = 8.8
2.6Hz), 7.32-7.47 (6H, m).

Ethyl 6-[(5-chloro-2-hydroxyphenyl)methyl]-2-pyridinecarboxylate
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overnight. The resulting product (assune 0.0096n01)
and sodi um net hanethiolate (3.36g, 5 equivalents) in

woMb6H66d6sOM ) was heated at 100C overni ght. LGAMBEP2005/014061

| ooked okay. 15 Cool ed down, quenched (diluted) wth
wat er and extracted with ethyl acetate (3x), dried
over MgSO4. Sone conpound crashed out mhen wat er was
added. The organlc phase residue and thédl solid
resi due wer@ 1
step. The pro
reflux in etharet g ghby DE'M5 20 okay.
Cool ed down, vacuuned down, quenched (diluted) with
wat er and extracted w ethyl acetate (3 tinmes). The
resi due was purified hr omat ogr aphy ( Bi ot age, 25%
ethyl acetate in isoh&xane) to give a white solid
(J( O]y, ChBin., 1988288, 2B0284) 292, 294 [ MH 290, 292. 25 Et hyl
Adivklion o hydroxvphenvl)nethyII-B pyri di necar boxy

AgUéqqq?:g?p? ﬂaﬁﬁég?_lrb:rrlgﬁ(lbp g9 tcgn‘g ua %lb“‘@ﬁo&ﬁ%a(ﬁiaﬂ' {]53mmol)
way beated) at iSRG (foreminyte The Wwe.vv?écfaphse%y?%eawsu ng
ciRdrBimethyiilame¢132ply 1.1 Sinmet) avds axdyédit eturre:amtuzﬁs@ md 5<mmnutes

et hyl 6-brono-2-pyridi necarboxyl at e. 3.18 [ MHH]

4-%%’%—3;@%%4 Genilay@ghg@f Ceorlmlyjllrmethyl et% 2&8 gg%%o%ﬁﬁ %ﬁf% was added
drepyviss 1cme@bovesqqp(ens|@hofca%@e¢ Fine Aésih ERG FYIHERMAS BV ) p
trarfettedn@ ?yh y blrouhd geysdisdi to éitterrdfiake lznaté)entﬁ ﬁ%é rgixmre df-ethyl B-tkemo-2-
p)@dl‘ g.go S g‘s dsrﬁmél) i e’ﬁ'tak'ié @ighenfip hlne)pal|ad|urm(0) (catalytic
Al SO R M, S e
o@rlﬁigletq Jheae%mtng)pr@dmt @S&umewo%mvlhm%ww methgn q!?ée (3.369,
5 e4G0Eents) id DMFI(~ eh@rwas)heatedm @0@D=0overrbght) LGAMS kdaaked okay.
C?B@E’Q&E Q:fue?i%hdedrle éd)é)gh'wlate Qreﬁtréﬂ:?ﬂ A Eﬂﬂw]?aoaﬁte (3x), dried
w%pﬁ]e %éqobl aE@cf%Jt g ’walgar wEs(?gigetguﬁeagrgamB phase
reS@lEe apd thasstid cesidiieofere wiixed toq@%ranﬁyqseq tor ecnend glepn
i so- hexane. 108ng of a white solid. Rt 4.05 [ MHH]
Tﬁégrodf}é ang JER ?-{zs fwﬁr%%ﬁﬁed%r&fax 1OQRB R {30 Fovernight, LC/MS
' Gaol a%;y@ ¥a Hﬁ Wn?m @Wted)zmth water and extracted with
ethyl acetate (3 times). The reS|due was purified by chromatography (Biotage, 25% ethyl
acetate in isohexane) to give a white solid (1g).
Rt = 3.24, [MH+] 292,294 [MH-] 290,292.

Ethyl 5-[(5-chloro-2-hydroxyphenyl)methyl]-3-pyridinecarboxylate

0

cl o

A
I =
N
OH .
The title compound was prepared in a similar manner to ethy! 6-[(5-chloro-2-
hydroxyphenyl)methyl]-2-pyridinecarboxylate using ethyl 5-bromo-3-pyridinecarboxylate
instead of ethyl 6-bromo-2-pyridinecarboxylate. Rt = 3.18 [MH+] 292, 294.

General procedure 1
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15 pyridi necar boxyl ate) or et hyl
5-[ (5-chl or o- 2- hydr oxyphenyl ) net hyl ] - 3- pyri di necar boxy
wo 2006066960. 34mmol ) in --3ml of acetone, 2.5 eqrOf/EKDEEBI4061
(0.86mmol 118g) and 1.1 equivalents of the benzyl
brom de (0.37mol) were added. The m xture was stirred
at 60C for 4 hours. LC M - no startlng rmterlal
hol8-K5l-chlovgi2-{[{4-thleroc2i flodrbpihdre th phenydme 26 own.

gjgnﬁl;rfef:ér%gxﬁ?# eSPE (10g, Flashmaster). Start ed W|th 5% of
acetate in iso-hexane, the 20 excess benzyl

brom de came off. Theg used 15-@ etqt e
(in iso-hexane) - rlpro uct came of ‘opt &f ned.
Appr oxi e obt ai ned. ol | owi ng
conmpounds red by Teacting th ropriate
benzyl brom de t

6- [ (5-chl or o- 2- hydr oxyphenyl ) net hyl ] - 2 ichecar boxy

| ate using simlar nmethods to that 25 Fdescribed for
General Procedure 1 or General procedure A- CI N

ARliktife cﬁe[t{yﬁe fBlcAb - Zh{(cﬂrbﬁjpﬂaenﬂmémﬁﬂ ZByridvidtdrboxyiaté (92mg,
0. gll %lng r?og | SIUF },%E rba?‘é %% DB% I@gt%mndw-lcaﬂgﬁﬁﬁﬁudrogenzyl
brgrrgqge 1.1 eﬁunyglgmf)( Bﬁg p%{a@m grgtor 3-4 hours until

tha&zwm motw$lvl {Starting nwat@t)apggbeyll awe llueredqmar\ﬂkwashed with
ackiiHe Q@ﬁﬁ@%kmt BRE0 FarlrifddlBp $PE oprbdidNcame offfithy120% ethyl

a&tdtb M i€ h8{ 6 é it §o|@6 (M5 [N+ 434, 437,
]°ox ?1

uor op 402 yl Ymethyl]-2
pyri di necar boxyl at e Et hyI
M@M{[(Z&G R = 3.66 [ MH] A

trifluorophenyl)nethyl]oxy}phe 436,438 F

TEYbaRE S Ua‘&r hdidi ¢4 BE[(% §-2-tydfox§pheNyl)ReMyil-2-
pﬁw?igaggw% | 'Wif?ﬂ?:%m '6%%’ 0} gg’g‘e t-3-peidiRAcproswviate}

(0L34mmgly inchi3nd ohadetongl, 25eeq of K,COs (0. 86mmol 118g) and 1.1 equivalents of
the benzyl bromide (0.37mmol) were added. The mixture was stirred at 60°C for 4 hours.
LC/MS — no starting material. Cooled down, filtered off the solid and vacuumed down.
Purified by SPE (10g, Flashmaster). Started with 5% of ethyl acetate in iso-hexane, the
excess benzyl bromide came off. Then used 15-20% of ethyl acetate (in iso-hexane) —
product came off. LC/MS obtained. Approximately 100mg product obtained.

The following compounds were prepared by reacting the appropriate benzyl bromide with
6-[(5-chloro-2-hydroxyphenyl)methyl]-2-pyridinecarboxylate using similar methods to that
described for General Procedure 1 or General procedure |A:

o A~ Ethyl 6-[(5-chloro-2-{{(2,4- Rt = 3.79 [MH+]
. | difluorophenyl)methyljoxy}phe | 418,421
nyl)methyl]-2-
. . pyridinecarboxylate
. “ i | Ethyl B-({5-chloro-2- Rt = 3.83 [MH+]
. P [(phenylmethyl)oxylphenyl}me | 382,384
[ thyl)-2-pyridinecarboxylate
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FF CLO Ethyl

6-[(5-chloro-2-{[(2- K

= 3.83 [ MH]

f1 uorophenyl) net hyl ] oxy} phen 400, 402 vyl ) nethyl]- 2-

WQ@006/dsaees ar boxy
= 4.01 [ MH]
416, 419 yl) et

Cl

| at e
N,
hyl]1-2 |

F 0 Ethyl

cl

6-[(5-chloro-2-{[(2,4,5- Rt = 3 88 [

Et h
] ¢~

VNO - -

GLrifluoroghenyl

ER/ie(-emplopdh (44 36,

fq L;TF‘%‘FM34 437

VPWWWP"YBE | pyridi

4

rhéih)bgﬁf}my

F 2 3.66 [MH+]
'4@6,@109 Et hyl

necar boxyl at e

III Ul U=

Byl 6- K@&hlo[

H@‘i@xy
,alyDn@t@qtgu 5-[ (5-chl

f
[([(2,4- R =

il

tiflaorophenyl)metB oA} phe

d

I t hyl
g)#%d]%necawb%gsl a%/ e
3.88 [M—H

426 v
éﬁxﬁé M‘#ﬁw ]
6Y36R8868
ro-2-{[(4- Rt
y} phen 400, 40
Et hyl
] G-

4 I |

R

[ {fril@ordpiGenyRinethyRx@phe
nyl)methyl}-2-
pyridinecarboxylate

\

I

fit]

’HB]S,438

Ethyl 6-[(5-chloro-2-{[(2-
fluorophenyl)methylJoxy}phen
yl)methyl]-2-
pyridinecarboxylate

Rt = 3.83 [MH+]
400,402

cl

Ethyl 6-[(5-chloro-2-{[(4-
chlorophenyl)methylJoxy}phen
yl)methyl]-2-
pyridinecarboxylate

Rt =4.01 [MH+]
416,419

Ethyl 6-[(5-chloro-2-{[(2,4,5-

Rt = 3.88 [MH+]

methyl]oxy}phenyl)methyl]-2-
pyridinecarboxylate

Ct N\ AN
L ° trifluorophenyl)methylloxy}phe | 436, 438
{ F nylymethyl]-2-
] ) pyridinecarboxylate
a y i —~ Ethyl 6-[(5-chloro-2-{[(2- Rt = 4.03 [MH+]
g ° chioro-4-fluorophenyl) 434,437

@]

Ethyl 6-[(5-chloro-2-{[(2,4-
dichlorophenyl)
methyl]Joxy}phenyl)methyl]-2-
pyridinecarboxylate

Rt = 4.26 [MH+]
452, 454

-32.

6- [ (5- chl or o- 2P€T/EB2005014061
chl or ophenyl ) net hyl ] oxy} phen
pyri di necar boxyl at e

yl
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10

trifluorophenyl)nethyl]oxy}phe 436, 438 F

nyl)methyl]-3- | pyridinecarboxylate F / F Ethyl
W®o2006060b8 oro-2-{[(2- Rt = 3.78 [MH] G| ~" edil/EPD0g1014061

434, 437 fluorophenyl)nethyl]oxy}phen | yl)nethyl]-3-

F O Gridinecarbo late Ethyl 5-[(5-chloro-2-{[(4- R =

4.0 [MH] c~ 1 chloro-2- 434 437 N
fluoro h nyl) rretEth]5q(@¢¢rpd>Te¥2 {[(I4- yl ) mRyl3863IMHH F
[ ngcat boxy 2/}SHEn0 1 208402
h orophenny‘b tﬂﬂm oxy} phenyl Ymet hyl | - 2 pyri diinec
jixﬁylateo I N~Q1 1 [ ||/
] /| O A sol W'@'ﬁe@ﬁ*'b@%’ﬁ%
— B6-[(b-chl'@gro- 2- r Lo @ty ] - ar bhox
W% B‘e-’g '%W&Mgg‘* ALl e
( Vwas st Llé’('i"pé?ﬁn X’ﬂ@p%t F% der an

at nrogphere of 4

nmol ) was &

dsl@dinecarbbiglasd i 1 r ed

riymettyd3assi um car bopat e (44ny,
sol uti on.

ror obenzyl pbromide (51 ng., 0.25mml) was added|to

. W SO'(LEthWS-[(S -dherosofj@td ®n et =lgse [mmﬂodéoc
< S
tofi ke the tif ‘*YWW%&W'%%&“%&%?% STO1 R a6,
419. JEt hyl 6- (f| ™. ' o 2- f
opent yl net mMn)mggarptbwlaye } et hyl ) - 2- pyri di necar/box
F te  -33 WD 2

006/ 066968 PCT/EP2005/10140681 OO (]

\

. wo e RE=3.78{MHi4it urle
| feji128?f{3?- 2 dorré’p URIIFRhIBRABH

2- pyri di necar Qoxy
pyridinecarboxylate

Rt = 4.0 [MH+4]
434, 437

Ethyl 5-[(5-chloro-2-{[(4-
chloro-2-
fluorophenyl)methylJoxy}phen
yl)methyl}-3-

434, 437
yl)methyl]-3-
Q
RSQCA
N/

pyridinecarboxylate

Ethyl 6-[(5-chloro-2-{[(2-chlorophenyl)methylloxy}phenyl)methyl]-2-pyridinecarboxylate
0

Cl N
o

| S
Cl N\ o/\ P>

l =
OH
Cl

A solution of ethyl 6-[(5-chloro-2-hydroxyphenyl)methyl]-2-pyridinecarboxylate (60mg,
0.21mmol) in dry dimethylformamide (2.1ml) was stirred at room temperature under an
atmosphere of argon. Potassium carbonate (44mg, 0.32mmol) was added to the stirred
solution. 2-Chlorobenzyl bromide (51mg, 0.25mmol) was added to the stirred solution.
The solution was heated to 80°C for ~17 hours (overnight). The reaction was worked up
to yield the title compound.

Rt = 3.61 [MH+] 416, 419.

Ethyl 6-({5-chloro-2-[(cyclopentylmethyl)oxy]phenylimethyl)-2-pyridinecarboxylate
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0. 44mol ), triphenyl phosphi ne (115ng, 0. 44mmmol),

di i sopropyl azodi car boxyl ate (86l, 0.44mvl) and
weymbopmet anenet hanol (431, 0.4nmol) in THE (5pdi/ER&E®s/014061

stirred at room5 tenperature for 6 hours. Further

aliquots of triphenyl phosphi ne (58ng, 0.22mmol),

di i sopropyl azodi car boxyl ate (431) and

cycl opent anenet hanol 6221, 0.2muol) mere add.ﬂ

the reaction stirred flor a furthe N

sol ven?& rm ers? in Qﬁum and 1

purified r omat ogra'phy usT nge 15% et hyl
acetate in |sof?5xane to y| eld the titke conmpound as a
clear oil (164ny). Rt = 4.13 [ MH] 374, . 10
General Procedure 2 0 OII\U Ica 11 d R-Br R15 A

g@k%'o@@th?% E(@?P?Eﬂﬂbdr()%tpﬂ@%ﬂé?hﬂ]@@}rbwbﬂar@b%la@@l 28mg,

SingsinEiptstiod Pt bt i e o

0.44rametheny cysippentangmetianok (fansQ-mmel) i HHE 5k wag lired at room

tefhpeiaterd falydurd ForthereliiRBs of GpBSytpbpsntine (38ugd0.22mmohe

duig% b;ﬂ&'zo%% Bre (FOUErdclBEEtBREMANSRINE2AI, 0-2hmdIPNER added
3

R e
the IreiguecpURfiech setbaqnequatesfﬁm uait12%% GINYACSHAte Bris Kgie to yield

thadied adrepdubdGis2b@@artod) (184edg). Rhe 4pv3dMirtH] 374018€6f ol | owi ng
conpounds vvere prepared by reacting the appropriate
benzlyé brg al kyl brom de or al kenyl bromde with
2 hydr oxyphenyl) met hyl | - 2-
pyri di necar boxyl ate using simlar nmethods to that
described for Gener@l Procedure 2 using 25 1
j rgl/&gr bonat e:
R =_3R81 [MH]
bRERHAY| ] oxy} phenyl) 416, 19?
nmet hyl ] - 2 pyri di necar boxyl ate C Ethyl R
6-({5-chloro-2-[(2- K 3.92 [MH#] C NI
A@QMWA &gﬂgéhéﬂy (ﬁbgnd Hbrﬂ@l‘) fd DM=8(21$§ as stlrred at room

teps@g? ?O’@g?rﬁh glj_)gphere of argon ot%gs(l)t%%gr ona8te (0.0449, 0.32mmol)

was added to the stirred solution. The desired alkyl bromide (RBr, 0.25mol) was added to
the stirred solution. Solution heated to 80°C for ~17 hours (overnight). The reaction was
worked up and the residue was purified by flash chromatography on SiO,, eluting with
hexane containing a gradient of ethyl acetate (100-25%) to yield the product.

The following compounds were prepared by reacting the appropriate benzyl bromide, alky!
bromide or alkenyl bromide with 6-[(5-chloro-2-hydroxyphenyl)methyl]-2-
pyridinecarboxylate using similar methods to that described for General Procedure 2 using
1.5 to 3 equivalents potassium carbonate:

Ethyl 6-[(5-chloro-2-{[(2- Rt = 3.61 [MH+]
chlorophenyl)methylloxy}phenyl) | 416, 419

=] N\ o/\
=

E© methyl]-2-pyridinecarboxylate

o ~ Ethyl 6-({5-chloro-2-[(2- Rt = 3.92 [MH+]
o]
. | methylpropyl)oxy]phenyl}methyl) | 348, 350
H/ -2-pyridinecarboxylate
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Et hyl 6-({5-chloro-2-[(1- Rt = 3.69 [MH#] C N O\
nmet hyl et hyl ) oxy] phenyl } et hyl ) - 334, 336

wQ2@ynsdsecar boxyl ate cl Et hyl PCT/EP2005/014061
6-({5-chloro-2-[(2-methyl- Rt = 3.47 [MH] | |
2-propen-1- 346, 348 yl)oxy]phenyl}nethyl)-2
ridinecarbo late C 1 1 Fthyl 6-({5-chlorq-2- =

_ O [|(Emmye bags-emtomeihy| ) oxy] PRIENGI6P (1BH6] | 348
Pyri qi m%ﬁﬁéhggy& h&nyl}ﬁ{eh% -4d4538d or o- 2-

ohexyl et f%/%”gwﬁﬂﬁ%’ﬁ'ﬁt? m 388, 390

2-pyridilnecarboxylate Fthyl 6-§[5-chloro-24 Rt

1B =4

) -

o= 3.59 [ N CEth)H 61({5‘chloro-2 [(2-methyl- | Rt = 3.47 [MH+]

| p ntyl b E rret hyl }- 360, 363 6 34?

I necar bgx {5-chljoro-2-[(2- Ry =
3.78 ] cl %%tﬂ’ﬂﬂ“@ﬁmé'}"y'g%y] phenyl}rret hyl ) - 2-
376, 378 pyri dipyddinedsoboryiatee  Fxanpl el 1:

o.8- ({5- Chljpr o- 2- \fEtR enyd-emeérbyZ-) oxyl phenykt}ﬂBMB)[MHﬂZ- pyr
€ga E?z/ﬂ' g (c@&b&osylme%l)éxymheﬂyl} c'E&46| ayg! N OH
-({%Zkghl or o- 2-|[THRYhG PHEATRAPTRYRISheny| } et hyl ) - 2{pyr

rhn\(\/l atle ('—'\_ ’)Rn 13 Qrwml\ Wa red—at{60C

QQLIII\.U At

ofor 2 hours.in Fthyl Ge(l5- Qfl@m%- and 2M st T&BMHEk| de
@ tio ) (qsrrL). [yeloRe§midtiaymoRyshienyBmwasss; sod ed and

_,,_
O O !

dified with glacial acetic acid and extragted

u

pprat ed. The d wth water and

rg@d Wi th oét@*gpﬁldtﬁﬁe r(ii)lokpflhfwéetga uepus phase was

n

Jth eth /ta}c;et 8Etﬁy|(62{{636m¢r)),2-dri ed (g/gsm% 359(JMHe]
orjatfed® gl A ' ow i l

Lok IaH NNF;%B%&{% W@E PRFEIE SGE 2h o).

(

6.&{51 H d, J capOXaty 18 (4H,|m, 7.32-7.33

(4 , 777(1HtJ77Hz) 8.04 (1 H. d,J=7.6Hz).

o 35 VIO 20D6/ 06638, B¢ 14-Ehe0R((814061 | Rt=3.78 [MH+]
|; °

ethylbutyl)oxy]phenyl}methyl)-2- | 376, 378

T\(\ pyridinecarboxylate

Example 1: 6-({5-Chloro-2-[(phenylmethyl)oxylphenyl}methyl)- -pyridinecarboxylic
acid

o [0}

Ethyl 6-({5-chloro-2-[(phenylmethyl)oxylphenyl}methyl)-2-pyridinecarboxylate (5.26g,
13.8mmol) was stirred at 60°C for 2 hours in ethanol (15ml) and 2M sodium hydroxide
solution (5mL). The reaction mixture was cooled and evaporated. The residue was diluted
with water and extracted with diethyl ether. The aqueous phase was then acidified with
glacial acetic acid and extracted with ethyl acetate (2x30mL), dried (MgSQ,) and
evaporated to give the title compound as a yellow oil (4.78g).

'H NMR (CDCl;) &: 4.19 (2H, s), 4.98 (2H, s), 6.87 (1H, d, J=9.2Hz), 7.21-7.18 (4H, m),
7.32-7.33 (4H,m), 7.77( 1H,t,J=7.7Hz), 8.04 (1H,d,J=7.6Hz).
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Exanpl e 2:

6- ({5- Chl oro- 2-f (2- net hyl - 2- propen- 1- vl ) oxyl phenyl } net
whgdobo@96pyri di necarboxylic acid OO0 C | | NCIEPLH5/014061

I N, OH5 Ethyl

6- ({5-chl oro-2-[(2-nethyl -2-propen-1-yl)oxy] phenyl } net

hyl ) - 2- pyri di necar boxyl at e (60rrg, 0. 17nmmol ) was

Ex@implé 2616-445-ChIord-24(2”mébthyi-2-pir I

i ETrbdR(AE Q&igde sol ution (O. 4n1) The reaction

- cool ed and evaporated. The residue was
diluted with water and extracted wi th diethyl ether.

The aqueous phase was then acigdified w fh glacial
acetic aci d%apds edofiN h € ﬁm\/g%xmnﬂ)
drled(l\/gSO4) g¥apor at ed t hye e title

conpound as a yel ljow oiI (38mg> 1H N CDCl 3) 6:
1.67 (3H, s); 4. 18kg4H, s); 4.34 (2H, , 4.90 (1 H,
s), 4.92 (1 H, s) 76 (1 H dJ 88Hz), 7.15-7.17

'B' (A hiorb: 23E’( {re -2*?3?&pen7‘r )7|5"b Tbhéhyl &-;g%ldﬂ'lécé'r’bo late
<et§ge09%n@ﬁb |"‘ja§éf'§§k ol ?3&%@@%&# g”@@’]‘%’@é%"é i

hydydxédessolution (0.4zn!).NFh@reaciion, miyture was coal apogated The reS|due
wig dtedriln(atemdriarextractéd (vith alethyt ether frhe aqueous phase was then

aélﬁ?ﬁe%ﬁﬂ%@ ac%%%t:@t}@ J( fﬁf&gb&%& Weth 'é)Hy] acktate (2x20m), dried (MgSOx)

s suspended

afi V@PW&P?GltO{me e‘éﬂ? E}W%@gii’w&@? ?)'o(Lr’% e (1 n) and
"HiBIREEDE:) BOTBT 3H, 3); A51 8h@b 8); 4R 42 i 08Bl 61 & ¥ ({1 By 5), 6.76

(1ADa Y8 gHA o1 5-7. 112@W5n) RI33¢18, B9, T.BES¢H, 46 8.0408H[ =S |
404 406 The white sol |d was dlluted wth water. The
and drled in a

25 1HNI\/R(d6DI\/ISO)c6 409(2H s)
6.92 (ki I RIA, AL H) @
d,J=8.8Hz 21 |

(1H, d, 3=2' 7°28( 1H, dd-3=8-% 2. ,
3, 2.2H7), 7.#6 (1 H dd, J =10.0, 2.
H dd, J = 8.2, ), 7.56 (1 H, dd,

76Hz)767( d J =17.6, 11Hz)
6-f (5-chl oro-2Ff{f (4- c‘HI or o- 2- fluorophen§/l)rrethylloxv}p
henyl ) methyl I - 2- pyri di necarboxyl ate (Al ternative

[
b s S e AR TR AT
pidBepgrbpxifiate (12d A RA7mmaelkyves syspendedip éth@ﬂolé{*'ﬁ'aﬁaﬂ 2M sodium
hytiéxidd (1Fl)eshd haliddeat 078 foofl.75 opisu Reactari abnpete atieieabout 1 hour.
LERISTRIL Y5:20TRE ] £ 4bS [t%-PALPROGT On was heated at
The white solid was diluted with water. The solid was collected by filtration and dried in a
drying pistol overnight at 50°C. White solid collected (387.2mg, 93%).
LC/MS: Rt= 3.28 [ES+] 404, 406, 408.

'H NMR (d-s DMSOQ) &: 4.09 (2H, s), 5.16 (2H, s), .92 (1H, dd, J = 7.6, 1.1Hz), 7.13 (1H,

d, J = 8.8Hz), 7.21 (1H, d, J = 2.7Hz), 7.26 (1H, dd, J = 8.7, 2.7Hz), 7.32 (1H, dd, J = 8.3,

2.2Hz), 7.46 (1H, dd, J = 10.0, 2.1Hz), 7.49 (1H, dd, J = 8.2, 8.2Hz), 7.56 (1H, dd, J = 7.6,
7.6Hz), 7.67 (1H, dd, J = 7.6, 1.1Hz).

Sodium 6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}phenyl)methyl]-2-
pyridinecarboxylate (Alternative route 1)
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40

5 90C, all going into solution after -10 m nutes.
Refl uxed for 4 hours, about 80% gone but not changi ng

W@ 0008/066968 her 10m of sulfuric acid was added BETEP2005/014061
refl uxed overnight - no change. Cool ed, evaporated
and dissolved in ether/water/ice and 200nm of
concentrated agqueous ammoni a was added. The organic

Di@ﬁh?SZBG, pasdinbdicacboxpidteevapor ated to give 82.6g of white
soli1d. 10 Ethyl 6-(hyd roxynethyl)-2-pvrid

ok A e s N B e o

whils Spmm*rﬁwpgyﬂwdom arjed s3tslulyy (5 FRSUIIBQ SEREpPign P feated at
900 Qaitl goirfg intolsaiutibn aftet ~st0iminetes. f Befluked derrshoursy@powt 80% gone but:

ndt Bhdrdfify so/Pfthérl FommRK SuifuBit a8ie tas mdBed ety fluxtel ovesight —no
chlaﬂgi O%‘?di %&éﬁérﬁ@d R4 d%ﬁolvébo iH'e ger@éﬁe‘?}gfeaénﬁcbooml 86Qn¥&ttrated

oro rane| aE % vaporated to give
aqepiET BMMRNBANRSAUET o e ROPLIE PEEPS PR ISR TR
8xbgtfiwhitersetichane and the conbi ned organics washed with
brine. Dried, evaporated, triturated with ether and

ek GUGExRhdinfiR2 Noﬁ‘nebarb% ate20 Of white solid.
0 of sodi um borohydri de was
added in one portlon to a stirred solution of 111.5g
Reagtiomdl ) of diethyl 2,6-pyridinedicarboxylate in 1
2.b8d (eenofioldflsadiom mnchystide wend ddded ® 2 stirrasirottion @h22439
16%%%‘) o?d.&ﬁg i@p%@malc)am&ylét@m 2O0rHIG ethadloliahe suedfor 4 hours

thgeg‘? h%? 6&5}{1@&%&%58&.%4 @&ﬁéé‘\ﬁ@éd&ﬁfﬁﬁ%uh@dfbgﬁ

oW HE (PGFAch A0l RRORLEY <UaomEaEDe aﬁ%!a%m?e%‘s5°ﬂ3§_va‘er-
Aguepns yetextiacied Axge fines vith dicbierasmeshaneranddhe gprabined organics
washEa Wi brigé 0BRed vaNsdrated) titichtedbwitipethat ard fitecedoaihoigived 3.01g
Of\%rﬁrESB' product fromreaction 1 (13.1 g). The

ined material was washed t hrough a pad of 30
silica on a large sinter with ethyl acetate (2 litres)
Rewdtiem 2was evaporated and triturated with ether and
1 f 4¢ tee3raol) off fodium pprokeydride Ggs afided inione @ogioh itala stitres salugon of

@madl) Sremt I2Wﬁldm€&’@£}66ﬁ}l£§1maﬂﬁire%f@tmetbnd stirred for 6

(f'?h \EY ’ {-:Trﬁé ?&{@Pg%g% f‘é &7 %I? Tgﬁﬁﬁ&dﬁ&f%ﬂ&e {v8reldddel 3n@trBmixture
adec

Stt'sfe(ic?f{%‘f%‘ﬁﬁ%fﬁw eng ‘?PP’& BB "‘a‘f’%s dissveain 8P9de
distgarotriethank apg wWased Gittpwater. ) Thef aqugbushyps exrastadawth dxsaml of
digklsefhetiepe. 5h€1cﬁmbﬁ§d byadics ere dribds evaporated add cabirdel with the

ré %‘F@I’r} rte‘:tIo%u1 The ¢ mbmed materlal was washed through a pad of
Si Cqﬁ q)(a 2 I lﬁf:)(ajf \}aﬁoratedI and tnturaéed with

C00
etber andefd!efq@roffste gmerﬁ?tf&of aE\Mﬁc&PEﬂ eth M %éf@e@ef 'éwef were
eiparsdarerbiviaged (bBfmatdgraphed (ethyl geatateh@raref (3uihli to give a further
29 pr,\e,gh&h was used imedi ately. Reaction 2 -37 WO

2006/ 066968 PCT/ EP2005/ 014061 As for Reaction 1,
Eusino 45, 14o of ethxl

idg ¢ and 339

Reaction 1

28.56g (0.24mol) of thionyl chloride were added over 5 minutes to a stirred solution of
36.2g (0.2mol) of ethyl 6-(hydroxymethyl)-2-pyridinecarboxylate in dichloromethane
(250ml) with water bath cooling and stirred for 30 minutes. Evaporated in vacuo, and re-
evaporated with 100mi toluene to give 48g of white oil, which was used immediately.

Reaction 2
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thionyl chloride in 500m dichloronethane. Yield 59.9¢g
4- Chl or o- 2-i odophenol 5 109.4g (0.436npl1l) of boron
wo eaobrnaivssie were added over 10 minutes to a StPCT/EPE2005/014061
solution of 90g (0.335npl) of 4-chloro-2-iodoanisole
i n dichl oronet hane (900m ) at -78C under nitrogen.
Cooling was renoved and allowed to warmto room
A$ RINRRREétionr 6 using 451144 beeth§l 6 (hydrokymetsyl)-Powriditbcarporylate @nd 33g
th%ﬁgl éﬂidrig&ﬁﬂswnﬁﬂaicﬁlofdﬂﬁéthﬁe. 868akoeh water. The organic
phase 10 was separated, the aqueous extracted with
di chl or omet hane and the conbi ned organics washed with
4-Ehlane-gtiedopbentl um bi car bonate, dried and evaporated to
give 84.87g of off- white solid. 4-Chloro-1-f

%@’d%ﬁﬁﬁ ?ofBb#éﬂrtﬁH?BﬁIa)éMdﬁEdedd W6y 10 minutetotoerstierae solution of
9(#& ‘iln ﬁ%f a- cﬂoro-g{?@o% hi80le eno ﬁ%@ﬁgﬁ% Qf(g&ﬁn 5 78 C2uhder

ni 69%{‘3 s‘?"?ﬁlﬂ‘g was b%ﬂ%"legaa 8n5 Eﬁmp aturfe and stirred for

5 nomal Booreg-ontaioce sbeaiyad \blﬂb?rfuﬂ@ei $00sm! of water.( BoparopnigREase

wadsé&ddrite € dh@agugont extranted with dctiicromethaBeahé the danitiredexiganics

! dried &ry é\%ﬁ arted(to QT8 874 of off-

g‘iﬁ%&q%@’%% Elﬁ%ﬁgo?&gmf%a?gng%eoff S (ot her 59
s) were evaporated in vacuo and re-triturated

vvlth hexane (75m ) at -10C and the solid filtered off

41Chiago- €[(é-chiord-2xfnord e -io engi el d of

81.5g. Reaction 2 25 As for Reaction 1, using 84.87g

4- chl or o- 2-i odophe 789 4-chl oro-2-fl uorobenzyl

brom de and 92g pot as arbonate in 900 nl acet one.

' i um™g
' . i cial } TLC wi th product of
Reaction 1.

Yield 129.36g. ldentic

yl)boronic acid 30 Cl B(OH) 2\QOF -38 WO

2006/ 066968 PCT/ EP2005/ 014061 on | 250m
(0.5mol ) of 2M i sopropyl magnesi .- lQri de was added
dropvvi se over 30 minutes to a stifredGol ution of
R?? g (0.25nm01) of 4-chloro-1-{[(4-chloro-2-

OE 08{53;39/& b} gyﬁ | PHoi B2 YBRERS $2%2d B4 oF Hbtabdium
carbonate and 48g (0.215mol) of 4- chloro 2-fluorobenzyl bromide in acetone (500ml) was
stirred and refluxed for 2 hours. Cooled, filtered and evaporated and triturated with
hexane (500ml) at -10°C and the solid filtered off. The MLS (mother liquors) were
evaporated in vacuo and re-triturated with hexane (75ml) at -10°C and the solid filtered off
to give a further 3.1g of product. Total yield of 81.5g.

Reaction 2

As for Reaction 1, using 84.87g 4-chloro-2-iodophenol, 76g 4-chloro-2-fluorobenzyi
bromide and 92g potassium carbonate in 900 ml acetone. Yield 129.36g. Identical by
TLC with product of Reaction 1.

(5-Chloro-2-{[(4-chloro-2-fluorophenyl)methylloxy}phenyl)boronic acid

cl\CEB(OH)z
0 F

Cl
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5 for one hour at -40C then 52g (0.5nol) of trinethyl
borate added over 20 m nutes at -40C, cooling was
w0 esmowedeaand the mixture allowed to warmto r OPOT/EP2005/014061
tenperature. 2M hydrochloric acid (500nl) was added
with vigorous stirring, tenperature rose to --30C
Organi ¢ phase was separated, washed with brine, dried,
R&attponated, triturated with ether, and the solid

25Cdrrhl§(?5r%gl ) 8f 3M is B?%p%gﬁ@ﬁ&rh%lohdé]%é §&dé€ﬁir§pwnse over 30 minutes

or.at e r he solid
toa st Spufinyor oy 28030 28mbl ‘e*"'F%'yﬂmf“J 2 0h ot b b
flugrepherydnaasinylaxy}ia- P@?té’@z%ﬂef'" C. Stirred
foobrieahoue dt -40%¢ theBp2g 20.86med gf trtme(thy'rgoram added @mr zg)anlngt)es at
408 codi mgafbasxféﬁubded &d 8 enixtiieambivetolvaia th esorm teapdratare. 2M

h rocﬁF;'rle gcng @;’?ﬁ %drdgd é/vifh v L?orous stirrin emperature rose to ~30°C.

- [ Uor. o
Ofe38t ﬁ%%wag 0 1355 by Do, S et e g i etrer,
antithe sjict filteregitaify | TVl @notwe_hnuorsmers@vamwﬁeg higtusated with ether,
arld' the eolidtaradtdfic MLSLeulforaléd, tiqtungted Gith ether ahd thesold filfefed off

. o Bendd aspsREESASyTE® 990 EIRGUSARS UG, ot il

f necar boxyl ate C' ,a ~ 0O/

o ﬁ1xture of 78.56g (249.4nmml) of

ReagtiemPor o- 2- { [ (4- chl or 0- 2-

A$ fou caaafidre hyus)ngeaokhid 4-oixgiophii#ydh)dso2diiotophenydmedeylloyy}-2-
iofctPzéi® b8 A |56tr|6)blllnﬁg(1§é‘lllrﬁ cRIBRddad 472429 trimethyl borate. Yield

137. 68 997. 7nol
6640, 'q't\"g*gsg‘%’gmggrér f"??"pggsgn%%%g (24. Soaml Yot )
tetrakl s(t ri phenyl pholshl ne) palll I adl u i :

: : A pekenvimathldt ed at
p\ﬂ@ﬁeuérdexyla’w gon for 2 hours CooI ed d| luted with

wat er/ et her and fglt ers N gt was washed
dried overnight
(sodi um sul phate), fi i d eylaporated. D ssol ved
i n di chl or onet hane, er® to0 renove sone insoluble
material and the filtrafe applied to a |arge columm on
the Biotage 75 and elgtesdyWith 15% ethyl acetate in
hexane. Some purifica but | ower spot 30 started
to elute wth prody e uent changed to ethyl

acet ate/ hexane (1:1) and all rgﬁél ons cont ai ni ng
A prigaigcaf 7§<§§B|(2fe9d4’8'??8|)8(/@ﬁi5\'°é? <dl(4RBIar%<ol ved in

flubiragitieoylpmethyilmgphenyt)bbrooic agidd59. 8¢ (24uimatrof sHwti§-(chippmethy)-2-
ﬂ.n@@éﬁﬁo@la&@ hgdtbeHIBide! 7. m (80T fimél) lof potassiarh chBonate and 28.89g

(zgI Cm SOR ngﬁ?@ﬂo i |Bgluﬁﬁ%5r(°lqttglﬁgﬁé/eth5nol (1840 ml)
wit, SR AN eR et UG, G 0P 2 LT sk ST i pejeg/ether
and fnlteeqd rghnip ghass \8& washep i r2M @@rmqﬁwtaﬁ@@nﬂ.wq*%rr drieg
o@rhightrsadiirasealblate) fitkeree add gvapbrated ddissalvelis dichiotdmeathane,

fi I{éréHJBrrér)n VEESm %ﬁl%luﬂ&%atérl%@aﬁ@@l@‘?ﬂ@té"é’t?ﬂem #1a8g ¢dluimn on the
Bllofg% qjl]glje @w%"’i‘%{ egh %ée%{%ﬂ ﬁe@”% r#'lg Hﬁﬁfﬁc‘%& Blﬂ'lgwer spot
started focAlde vwnsr@kwa ! cHangec Ao e ass s orgog ! and al
fr@iohERX0AIBING ARG combmed and evaporated Redissolved in dichloromethane

and biotaged (chromatographed) again on same size column eluting with 4 litres of (3:1)
dichloromethane/hexane changing to 5% ethanol in dichloromethane to remove the
remaining product. Evaporated in vacuo and recrystallised from ethanol (1 litre) cooling to
20°C in an ice bath then filtering off immediately to give 46g of product. MLS (mother
liquors) were left over the weekend when more solid separated which was filtered off but
TLC showed this to be impurity and leaving very of this in the filtrate. MLS evaporated and
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recrystallised fromethanol (140nl) to give 9.4g of
product. NVR and LC/MS of both products identical.

W@ tbabeosys el d of 55.4g). Sodi um PCT/EP2005/014061
6-f (5-chl oro-2-{f(4-chl oro-2- fIuorophenvl)nethylloxy}p
henyl ) met hyl [ -2- 5 pyri di necarboxylate O C VN O
Na+ ~ O / F 11 7g (0.27nol) of ethyl

re6rybaisedhiram etranpl (140roh kogive 2.4 Ioﬁgflodp(ﬁe NMB ard KGIMDehboth

prBgund Hentigal, hudtdlyidemrssdighecar boxyl ate were di ssol ved
in ethanol (1 litre) (heating reqwred) and 2M 10
d i,

m:g_umma_t_an equal voI ume of water. After one hour

Piltered of f and
AS (mother |iquors)

at roomtenperature the SO|Id was
washed with ethagpl /w

were evaporated to . tRe ¥8lid was
filtered off and the were conbined and
washed with water and~@th& . Dried in a vacuum oven
for 16 hours at 40C 15 and 3 days at 60C. Yield

110.5g. 1H NWVR (d-6 S: 4.14 (2H, s), 5.16 (2H,
s), 6.94 (1 H, dd, 7, 1.1 Hz), 7.14 (1 H d, J =
8.8Hz), 7.22 (1 g7 dF >R. 7THz), 7.26 (1 H, dd, J =

8.7, 7Hz)729(1Hde:83 20Hz) 7.46 (1
H dd, J = 10.1, 1.9Hz), 747(1Hn) }gH,dd
117g-027mol) pf Ry!)6-(5-pbjor-2-§(4-ahleqo- 2oﬂﬂ10f<zphenw)"7eth Joxy}ppanyl)-
mé&f]-BYRridide cartdvipale ere BEBoi9ed thEedhaho( d, litreXihedtitrg) required) and 2M
@200%4»@% adéé® while §tfﬂ3}o5 l(éit to cﬂ;@taﬁidé)andlvaﬂen?at room

sl A vin o Gl sk Wf« el debiion

tempegﬁlﬁr)e the; galid gvaséljjergd @H ang wgs wnthse gnol/z\@ter
licfirofs) vechéraporaied th(rémove ethandd-the ealidoysasditterepraé angl the g Ipts were
coIBBINEd ARt xdhed vith Métdrdin @€y DK inGa aeudmB9eh 16 hours at 40°C

an@d {,‘ Q?;SSCJUGE‘CP] %5&1[1(16p5§hl or o- 2- f 1 uorophenvl ) net hyl ] oxy) p

hen ridi necarboxylate (3.0g) was

sus ended |n et hyl aceta e ( 9
, adiics g [0 dpig .14
s e|-eaa¢H 5 v ﬁ% %? réi?gb H, dd, J
= 82N T rﬂé’d d Hd77 7.7Hz)
Eér%"énqdr dt'e-d tb UF)\/e an oil V\,hl ch cryst allised after

ew m nu
BN (6 DSO) §e1€e7v%[;§9%t(€d2‘l%9 méfsaclzwfﬁ?a%q; 566, 1335 (@
10.6Hg), 481.3d8EaPHDo 3G 7nhitk § 127 148¢4.64d, 6%?1“2)3
Bk er2 AVIE) G eI, S1ab 5a 608 a3 (2H o
O4(1HdJ—87Hz) 712719(2Hm)722729

Sodium 6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}phenyl)methyl]-2-
pyridinecarboxylate (3.0g) was suspended in ethyl acetate (100ml) and water (100ml) with
stirring. Acetic acid (1.0ml) was added to give two clear phases which were separated.
The ethyl acetate layer was dried over magnesium sulfate and concentrated to give an oil
which crystallised after a few minutes. Toluene (100ml) was added and the solution was
re-evaporated to give a white solid. Left at 20mBar for 5 hours at 45°C. 2.69g.

'H NMR (Bruker AV400) (CD,0D) & : 4.21 (2H, s); 5.03 (2H, s); 7.04 (1H, d J = 8.7Hz),
7.12-7.19 (2H, m); 7.22-7.29 (3H, m); 7.29-7.34 (1H, m); 7.80 (1H, t, J = 7.7Hz); 7.95 (1H,
d, J = 7.7Hz).
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Sodi um

6-[ (5-chl oro-2-(f(4-chloro-2-fluorophenvl)nethyl | oxy}p
wheovghgayes hyl | - 2- pyri di necar boxyl ate (Al t er naPbCwEP2005/014061

route 2) 4-Chloro-2-iodophenol 5 Boron tribromde (1

349g) was added to a sol ution of

4-chl oro- 2-i odoani sole (1 025g) in dichl oronethane

Sddi@m3B-)(56mitso-2{[(4-onlero-aiflrirophenyl)meathy ey} phenyl methyl]-2-
méaa?[?eeé S RateCRidihstivd rodte BC The sol ution was then

Strrred tor ¢c. 19h until the
reaction was conplete by HPLC. This organic sol ution
4-Ghloroaztitddphenohat er (8.2L) and the mixture was cool ed
Bdr@n bibrdnaidé (13499CNAy Fdded) a salstierdafeldchiord-2-ihdoanisole: (102pg) in
Bﬁ\eih‘ané"ﬁ@ 3Lr) %nd@\ﬁmtﬂdéeh Resudhtd fateBatthe Bmperatuldremained at 0-
(8 toél grnge% %&@Qﬁd Etnféd fB}PQbh%nﬁltt Fe%gtld'htwas

ore separ
Om%f’ aY B LGr Jé‘l'ﬁ Q!g SRR ARAHER et (A1) apg dhe mixure was
copleduo 8@ th H30I lDﬁMI(U@rTﬁbNEﬂ asddeg and the regptingroigh@sic mixture was
th@mtirkdaad 58 ARaBahia beffe Beindalhed 10 22°C and trentfintillyestirred at 22°C

é?(gpwlﬂ'g ortc]eI s%?graﬁlgq_liéghgses Th separated organlc phase was washed with

aqgﬁpqdﬁ saiwa 350§ $tc a{3 %Yaﬁf &1%{1 eva?d}x edona
Bugthi torging tbe tite ccempcumde@ﬁ§ 69k- ( hyd

roxymet hyl ) - 2- pyri di necar boxyl ate (28.5g) in MDC

Eth@l@-(@ IbrdBe RN 2P-BlritfhdcBMoxjifeper at ure at 10- 15C usi ng
ce-water bath. On conpletion of the addition the

mxture 20 was stirred at room t enper at

Thipry! elpridern({ 3.REY) wapAdsed OX8l aRIMNEes 1 &S U%d 58l of ety -
(hpdrokyrhetbyl p2-ppridivesarboxgbted 2® 5¢)J0 MG (20amiimeaiet@insiddhe b
tehﬁ)@FHtM@abHMSWL@ﬁﬁ@aﬁQbWalt@lbath 209 sdrhpleficneof Itieey additionenemixture
W ﬁ%@@ ?poo?r?%n;ﬁatgﬂ’eqm ﬁomﬂhqfﬁ@s %s‘@v& ré@Hahd the residue

Ml e 4 R tyaa)ﬂdhmg\a %%éna%% flon,
20pn@| Bredayiers fvere ssmattest and the OraspiraARaRg WashRA witkhiyater(15gmi).

THOENEHREREs e@lpordedtdTbavelpale sibibich solidiied on standlng (31.3g).
4- chl or o- 2-i odophenol (899g,_1 eq) and

carbonate (9269) The 30 stlrred suspensi on was then
heated to reflux f ] bs. 0. 12% starting

mat eri al was observed PLC The product m xture

was cool ed to 20-25C. showed conplete

consunption of starting waterQal. flnorganic materi al

was then renoved by filtratioq. resi due was

washed with acetone (3.6L) and™t gpnbined filtrate

and washes were concentrated to by at nospheric
distillation. |sooctane (4 5L) S and 35
reconcentrated to 5 vol at nospheric distillation,
Talausslumso%pdanoe'hiodﬁwnmféwg Trreél) age tehiogm2-fikeropepzyl bromide
(700! £02 b§IMaBstené (8. 115 Gas ddded antiydrduaipotassionoaaryapdte (9B@g). The

ion \E%TP&‘P REQEd fo‘ﬂefllﬁ}%r Q@ﬁ%sowzﬁ QtaffinguhAerial was

m& t| 078‘_{"% d%a% gu[ggq ?sn e Hﬂﬁ&&hﬁr complete

copsymptiometaterting ma@se' V\Jﬂ°Eﬂ?”t°|W?¥ﬁ’é%! f W&B‘QN%‘? g The

rdsiduelvas washed with acetone (3.6L) and the combined filtrate and washes were
concentrated to 5 vol by atmospheric distillation. Isooctane (4.5L) was added and
reconcentrated to 5 vol by atmospheric distillation. This was repeated once more. The
solution was then cooled from 85°C to 75°C. No precipitation occurred. The batch was
then cooled further to 55°C over 30 minutes, leading to the formation of an immobile
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was then cooled to 55C over 30 m nutes. This caused a
nore controlled precipitation wwth a nobile
waepEpee®son. 5 The batch was then cool ed to 20CDERI003014061
mn. This led to a skin of product formng on all
surfaces of the vessel whilst the suspension stayed
nobil e. The m xture was then stirred overni ght at
sUBPéhsichh €Tl batair weasvasheatedrio 664} which thinrea they suspggsion. The batch

w£§ fALh BSoledfd SBEbverdo mittekOThid chused aAnérewnhtrdiit Festipitation with
fﬂg@"e ?q}ségﬁg(?{ the vessel. The nother liquors were

I'mes to renove this material. Wen the

crust was dislodged, this wedged 10 against the
Thet batehewas thep icngled! to 205CiavendO min. tThs led fp askip REPrgdye forming on
anTérI;LﬁaéemItTé egsxsgl: mllefthﬁéﬂélehlslog?%ég mobmmﬂmdn& idureswés then
stifred oV E;‘F\ t 20°C! Yk Riixtire W' th d8 -840 &ver 30 AfiSlites and aged
T i e b P14 s ver
reeyfied @me@tarsmoverﬂu_s material. W4Rken the srust wasidisipdgact {is wedged
agHifst the sﬁrremangut tovbregktat th¥itep df tha §dide 4 ghd Bnal recycle of mother
Ilq%oﬁﬁ ﬁB tsdrdnh the vessel following manual breaking with a Iong spatula. The
sogla X’r?é coi ééchy @9 b%gﬁh&yéagg ﬂé& Q% Hé(d \)/ -!0@'@5@}(‘?&)

4 oa cons

chitleq t@ I‘Q) . Thepplid was then ried in vacuo at welght eld

132@g or o- 1- {[ (4- chl oro- 2-f | uor ophenyl ) net hyl ] oxy}-2-i o
dobenzene (1 8.8g) was dissol ved in dry THE (188nl)

propyl rragne3| um chl ori de (47mL of 2M
solution in diethyl ether) dropw/ge over 23 m nutes
mai nt ai ni ng the reaction tenpe ure at -10C (max
tenp over addition -9C, Mnt/errp r addition -12C).
After the addition “Wa 3 t t he residual
chloride (isopropyl
into the reaction wt
m xture was stirred at r 1% m nutes then
i sopropyl tetranmethyl dioxabogol apne (23m) was added
in one portion. Reaction exothey -10C to 5C). The
cool ing bath was renoved and thg action m xture
allowed to warm to anbi ent tenpera g The reaction
was stirred at anmbi ent tenperature overnight under 30
Reactiond N2 flow. The cloudy reaction mxture was
4-Ohions-h €[4 -ollotoflastdphangiimethylfs39p-2-idobertzede &t8dg)iwasdissolved in

drigTIHE (188mB @hskr Ny and LBsdlltion teolel € MG W £carbiics (@ iceligdetone
ba?ﬁ'p?r %a ”%oleﬁ%gluﬁgh' ﬁg&*gd&ﬁbﬁ\s}ﬁarw Hmaéﬁes%h ﬁl%h&éji;\?hﬁ Bt 2\
S%HO@H“ dethyhebRR ORISR P PO IAATIENY R [aCtRT fefPpipture at
-mf@aha)etevaenaddﬂmmuB 1Ce dMim teamy engr afdition -12°%C). After the addition was
completed the residual chloride (isopropyl magnesium chloride) was washed into the
reaction with dry THF (5ml). The reaction mixture was stirred at -10°C for 15 minutes then
isopropyl tetramethyl dioxaborolane (23ml) was added in one portion. Reaction exotherm
(-10°C to 5°C). The cooling bath was removed and the reaction mixture allowed to warm
to ambient temperature. The reaction was stirred at ambient temperature overnight under
static N, flow.

The cloudy reaction mixture was quenched by the addition of 50% saturated ammonium

chloride solution (188ml) and the mixture stirred then separated. The aqueous phase was

re-extracted with THF (50ml). The bulked organic phases were washed with water

(190ml). Emulsion formed. Solid NaCl added to break emulsion, required heating with
-42 -
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WD 2006/ 066968 PCT/ EP2005/ 014061 airgun to finish
separation. The THE solution (still slightly cloudy)
wormeesapor at ed under reduced pressure at 40QP¢DEPB®ave 4061
a wet solid. Isopropyl alcohol (50nl) was added and
re- stripped to | eave a white solid. Isopropyl alcohol
(20m) was added and the white slurry cooled in an
airgue-tb fitikh separ@BnniThe T, soBdibh (stilkakightly Cloudys avas\exgprrated under
redutdy ArBSsFOANRPChd REGS a wet dli8N 16RFIPICalEhof (BEmparhsvdddBd and re-

tv{%ébéd(tgs?égve fa%mltg @pdls 6&8 g|c8lrn \WSS B@kd aHghe Rhitdsiurry

rie
e el s R
thea Buazied on KrRad MitveA €1 (brdncqﬂ)@@d stckerslneen the padg Jhg solid was
tradiaHddab a@dish and dried in a vacuum oven at 50°C over weekend to give the title

p@gg‘gk% ?7g]) wﬁgm&réﬂf% ‘%m[ ophenyl ) net hyl ] oxy}-2-io0

zeéne ' ( in dry THE (200m ) was cool ed

to -10C. |sopropyl nmagnesiumchloride (2Min THF,
Reaxtion 2100 nmol ) was added dropwi se over -15 mins, then
Atsbmtnm aftdictdoraets{[(@tdhtore@-flabrophdriy(nfethyl] @&y }-2tiedpbenzene (20g,

56 Ogm&pqw éoékn was tedled iRt 033 - 1Boptodyl BRigBksuMa chloride (2M in

TI(IIg v@ﬂ 1 qolr%%o ts‘. addg\ﬁaéro QS%P/@HM 5trn|ﬁs gﬂi%ﬁ {I'ﬁ%“?n%@ was stirred at
-1 for 16 MInBEL1SPBLRRIY -4k e A Ol Y7o

wasldédtd anddhe nmwray@ssa"@mnoamaém to Topm tegnrpaatie andstieed for 18h.

TNRE (d00raIf asy SeitursBadH D1 (RoBvrawsra added, and thatlayess separated. The
@EH‘C gﬁgé% a rfﬁt}jtd%@Mg B, aMd &%doﬁeﬁ%ﬁ?&%hnfe@ﬂkoﬁlﬁvﬁltﬁatlon

A D 33‘\9 Sesersg
isoleKane (@W)eart%letdnm Pe!a@bm)emﬁ‘oﬁ PC tpr 3gh to P ﬁ@é@? PB’HPOU"d
(18.24)sol ution of

4 chI oro-1-{[ (4-chl oro-2-fl uorophenyl)nethyl]oxy}-2-io
o%iene (ZOg 50mm|) in dry THE (200m) was cool ed

Iso nesi um chl ori d
A@pw@?n RO TORATY Siber R ARy Ee eshenzans idg.
Somms) irt derHHw(éoemb)was coolad tp3 0% i Isprrap magnegium@hlotide (2Min
digthyBethér; 56D N 0P M6 vab, drided deipweseadvey + t5lmihis3thbo tha raixtre was

stgrfﬁ 40 st pect °c%6015 AR! b &9?;.‘34 gﬁ%tH?ﬁ‘etg)H %Esliﬁ Boihe (24.4ml, 120
iR e e gfae%t Righi Wt H1GHEE 10 NETRRS otslrpSlptyrs Sho stired

fondBbd TMBRA20078)) P sataratasiiAC (209mI)pyase aﬂ@%fh .aed fedayers
sWatﬂ@le@don@amb phasecwag woded withdvaterd 200nel), drigGoderavigho, and
%?é@foeéjwﬁlfé Serfidbfice 'ﬁﬂ&‘aﬂ@rp\lvitrdlsoﬂ_éxbhél (50l Piaviei vihite solid

whcﬁ @Pigere%\g;ﬂ%d %}E(?soﬂe g%r‘éff%g%dﬁ% Ian afagr ) egven at 50°C for

18tutaqivA 16 dtle semeund(df 9)18h to give the title conpound
(16.49). Ethyl 6-[(5-chloro-2-{[(4-chloro-2-fl

EHT S-RBRAo-2-1es-Bivbok il de eyl hehyl)methyl]-2-
pPrY&Ae&EFB%%tQOXV ate ) &gt c¢" , , [ (N O
CI\/\ N\ COzEt

L

|\/\O |
RN

X

C|/\/\F

Reaction 1
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35 0 F Reaction 1 -43 WD 2006/ 066968
PCT/ EP2005/ 014061 A m xture of

WQ2(08/06ed9bor 0- 2- { [ (4- chl or o- 2-f | uor ophenyl ) net hpd1/BR30pPMM4061
enyl)-4,4,5 5- tetranmethyl -1, 3, 2-di oxaborol ane (89),
et hyl 6-(chl oronet hyl)-2-pyridi necarboxyl ate (4q),
K2CO8 (5.6g) and

A ribettireait 29 Gtchlophaiy4-phiowka-fiesy prtienpiiethy Dxy)phern)4.4.5.5-
telraind e, 8 BXidxabaidthne &8d)aaty 6-@nbjonvealsyl)s2-pyridirbcardxylate (4g),

y
t - . 4 d n X
K b9 Ln:f{?etga(?(g fier ‘;?8 r?el)pa%&ﬂ}hw?d)%%ﬂﬁlﬂ&’ﬂéﬂeomﬁf) and
artin terl | of odyct and .
e@ga%@w;weaaw eéﬂa'&qgﬁ@aé at 840 X A o el cleption of
SMdstarting maserial J fasmatjen @ Predugband) someshaierreyPIgH @radyet. The mixture
wﬁi%ddl&&tp&bém It@ﬂperatifuga:) mwates [( 100y wéas addedtapd thedmoduza stirrado
vig 58y fOr 5iihGte¥RA cfedf RFbhall tikidreaias R, THRNAfeM Rere
nd the ueaus ph . T

spgrajehind 6 SausalbRese WATRH L dle!BbfT  HiE Bhlent 4B
eyapegated todeavera yallonbraydat $4d 611%r ude product was

prepared by as follows. A m xture of 2-(5-chloro-2-

A{ft[gﬂfé'r satk:dg bfcradé broaLEIWERPréDEd bwéslé %Z}}fmﬁ%*}g)re‘bf 2+(5-chloro-2-
(BB b raphemmetyA8 R RHeNY 4%, 5 5- ettifi-A3,2-dioxaborolane
(1@@%%&-%‘?&%&2@%%%& gc?x&lg%x(%fkfcé%% 129 Ve Pd(PPh),
(tétrakis(takhenytphpgiirgipaliodivatid n g pphiniteldensni( 69m!) and gihang| (10mi) was
stireldupiaecatbaGinBd-oateifoe smausl HPLOMHowed Somplets cansenptordof SM
(s:t;égrﬁri rqat@?'iglﬁ,(?()rf%%gﬁ/lﬁ ef %rt@gtEL? ;éﬁé sorfiE hEmeESUMRA RaeBAICtTBe mixture
8 o o e B BTV palclnd T 90 e
vigeroughp K Saniputes o HrAa3e Rphase r"é%tuwa&'aérfom%r%e LS were
seiiatdd andithelzguatus phase sashadedith watgo(160l)y The solgent was

eVHpOHtES o 1dave! Lok WRoihEsia (2agyt ure was formed. The
| ayers were separated and the aqueous phase washed

with water (150nl). The, sol yent. 0 evaporate 0
ThetvRbacrsMssaearbingd 2ot feeaeagy Mk GeniShabaE2obmy,, e
salotitn wasdfiltared tdiremsenevaesmalham@ot otineelulie AiatarighnEhe solution was
evdpdrdtdd arld e residud reorystatiised frdrh ethadolt(670relirwitle hat fitretibh. The
s@waf?éogleﬁﬁelrt ?errﬁg%}%ﬁr'geflr)r- 2 H_&ﬁ%,qlﬁ’c%r}l@JS@fdﬁ@%ours, then the solid
oA P ot SFeT CRAD B dsBah  [SLEI ARRRr 1o
hewrs lab#0°Cdo giyeithe titierompoune (3139) 2 HRbGSEoWeHh 8RMS INBRfigS-

2 hours, then the solid product was filtered off,

RYashp® Wi th ethanol (25ml) and dried in a vacuum oven

Tf?@re[r.\%gf ﬁl%%et@%g«\ﬁl\}g ltng vk §d<§e|?i.q? Eirﬁi!(tﬁre‘:&"ﬂ-@%%m-z- 64-ch|oro-2_

. | ppur)ti .React | on Si
o5ty IRy PRRRY ed. %&@@S*hwgg%@%aﬁaf&l?aet@% 7 mol),
ethyb@-(ohiorarhethyl-2-pytidingcartmxylpte45 Sal B moh-KCOs (7.7, 54 mol) and
(tbiralas(@pherinbEmhéphilaain}(D)) €NEog, 54nelYs) abd thetmiatued Wys hdated at
8@-’ °(éfo§’)ﬁ H30F OA@% Gltbiugne &5 APivhs ad&idBd the mixture was cooled to
rq@! fomper mst t\%%r %P?@L\gésnaeé: = %(r)\cyi)(rl\eartn&t&é wgg stir?e7d \ﬂ&;r&’lsly for 5
minuses: akiespyars pRerSAPPRShANAEND AI9aRIS ATAER Vas pashaswitigater. The
soéwas rdapdrateditx leavesa Wesvnieeati-sdlidat ThelPudir@ategal was re-
chRtdliisedH6thettmdl (75 PIPRIRendt HRralibn. TRESfilate ads 2B6led kL0.5°C for 2
st B8 08, ki L0 SITRPERS Al o WSl b at o
oygypight. A 7g sample was puriﬁerg by clﬁrom%grap!t'ny on silica geq (();0951, elt}{ing with
MDC (100 ml fractions taken). Fractions 2-14 were combined and evaporated to give a
white solid, which was recrystallised from ethanol (25ml).
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m nutes. The | ayers were separated and the organic
phase was washed with water. The solvent was
weraposated to | eave a brown sem -solid. The cpamEP2005/014061
material was re- crystallised fromethanol (75 m)
with hot filtration. The filtrate was cooled to 0.5C
for 2 hours. The product was filtered, washed with
Sedim e[ (5ahtordi-2-¢(4-chlosao-2¢fl th henyl)methyl]-2-
mg}@ﬁ%agggn!,ﬁe?g sanpl e was purified by chronmat ography
gel (70g), eluting with oiDC (100 m
fractions taken)., Fractions 2-14 were conbi ned and
evaporated to gi bt e~80N
recrystallised fro
PCT/ EP2005/ 014061
6-[ (5-chloro-2-{[(4- chI or
henyl )nmethyl | -2 pvr
O Cl) F Ethyl
6-[ (5-chl oro-2-{ i: 2-f 1 uorophenyl ) met hyl ] oxy}p
henyl ) met hyl ] -2 pyri di necar boxyl ate (2g) was
Eteli/|es[(8-wislorol- 3 {[ @t dhdoro2-flubtaphenydimetiaflbxyphedi)Beitiyii i
pyURESbEE 1atd @zfg‘?Wa% diWBSvaiA @¢hanbid 16Mp as RflUX.i2MSB@Eahesdroxide
(3rf§£§1§r & quLP@ ?ﬁﬁtg}ng%%%% unBQr rreﬁt%ﬁt?tﬁ ir & 34]&%5|dual
starting errattwa& P+ AN %SWPU&'\W%S f@tPfe ﬁ'gﬂ&asﬁeﬁﬁ“’?‘ 3 ixture of
hotethanol((Smil))and Waterddmbi el cornbinedfiltratgramdwiesh weee ee-heated to
refl6x, Eﬂaw%férf(ﬂsmly sddeddropwisk 9l er5 hihatet)and dekeclealrsofutibrs ellowed to
co%YaF;wl'glt \rldgnwt‘é?r‘?p%rﬁur\% 6 pRddedf cr?é?élhgeh‘?élplélblafm@gﬁ oTHeesulting

th@k§g§%n§p§§@ rlg&t £(§ aorgétlrrﬁgor éﬁo&hfﬁe progﬁct Has isolated
arglwashed iwith 1vVa%th@f<m M@tﬁrwnzbarzis@eaﬁae%@\rqm'@a al't g Cyin vacuo to
gnb@tlktutl'efbernpomdv(atgmms i solated and washed with 1:3

et hanol : water (20ml) and then dried overnight at 50C

-2-fl uorophenvl) net hyl | oxy}p
arboxylate O CI eN_ 0 Na+

Tt oxy} p

t ris( hydr oxyrret hylam nt han | salt
[&E&&bl i @hlgi]o{i fidoré %ﬂéﬁ?%&hgl]oxy}phenyl)methyl]*;jr:)yrldlnecarboxyllc
adid (308 '&E Yad ml TrgtnffElyrhethyl)aminomethane
(1?(%% z;g% oty srsg g éﬁb sl I TRIS
syspRngion 8as Beded tdithe ¢r Cbi0§35%1{[ chl@roraefdyqrfepfem')m%thwh’ry}-
plﬁérfygmbﬁﬁl]m%y&d|ué@)box"y'lnmﬁd%cﬂiltlosun;pmmgo ovashiag \Aatddtm:ireagtl(ogn |)
Immredlately a he add|t|on solid recnpltated and set solid. Methanol (9m
ar
Wﬁﬁ S g P?rbs'%e gl'gr bo)g(gis% V%ﬁéf} %%R}Sla]aﬁw kycle at 0-
40 ﬁ:eovgb h pm@ Analysis ¢fdhe UsPED bypalarised | ght microscopy showed

birefrmgtinameateyianfThersotiheas ddiataddy, filteativh dngh deied ipivaewaat 481
owthightilinh a bmtt@ §<511a| (2696’&@;) NW!R cefsigantvathbilsage t he

"BAMK Boked D Lan E)t4to9( ”6385@ (lees) 7.01 (1H,
over fh nd

ngpu gn;@oﬂ oo 40 aws%dw?a% Al 86 (21, m)

7168 &l rti hgdutHzret 69 (14, dd.kher.8d)- 3'{!2)\/\/as i soI at ed by

filtration and dried in vacuo at 40C overnight giving

63(5324H1bR-2-P(d-EhlofS2-RIGdph jox niinBtyii2- 1
v g i e R

_6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyljoxy}phenyl)methyl]-2-pyridinecarboxylic

acid (300mg, 0.738mmol) was dissolved in MIBK (methyl isobutyl ketone, 2.4ml) at 80°C.
Methane sulfonic acid (12p! from a total of 47.9pl) was added at 80°C Solid precipitated
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dof d, J =7.6, 0.8Hz); 7.13 (1 H, d, J = 8.7Hz);
7.24 - 7.32 (3H, m; 7.42 - 7.50 (2H, m; 30 7.63 (1
wWo006/066d68= 7. 7THz); 7.69 (1 H, dd, J =7.6, 0.8HeQT/EP2005/014061
6-[ (5-chl oro-2-{[(4-chl oro-2-fluorophenvl)nethylloxy)p
henyl ) met hyl | - 2- pyri di necar boxylic acid,
met hanesul fonic acid salt 35
and-thd feactidromixtuze §¢t(sblic hExiradVIBKF (26on ppaeaddedrte mopllise e} p
su Séﬁék&"qth@ﬂa%a%hﬁ%étﬁ'émbﬁ@éyb i(85.9/@pWas 4dd¥ardid the suspension

wq%s ﬁtlgﬁaﬂp éé g\r';"al%e ugé%él\éﬁ% I Mo@gnéﬁgoﬁn%( %ydlé&%v H#Zweekend at O-

40F@oﬁpgly§l§pgqhe§psmsgp V\RB@”%WQLQB rgtcr%s@epys%]qw&d we#rlngent
matesai ghe adledwas |4@aMb2®man@'ﬁwgaed3@m MiBOam] drieflgg yacuo
overrwgrttBE40°@agi¢mg>awmtdwiangaetmgpl id. Extra MBK (2.6n)

%H&Qr %H?@F?fb‘él 43'115 (2Th%) If59ﬂ33<'2|ﬂ|' 89 7.14 (1H,
dg@%ﬁg S e T e o0

7.9%(2H,m0. t enperature cycle over the weekend at 0- 40C.
Anal ysis of the suspension by polarised |ight

*'n"‘ tho‘?éJ?LfﬂﬂﬁB

(226. 7rrg). "H NVR (Bruker DPX400) (DMSO-d6) 5: 2.34
EthiAle-[(S bhiorb-2L(4(cHidro@)fluofmpheny)Ridhyiidxyiotengimethvitg:  d, J

— BoBEdiae 25 (1 H dd, J = 8.3, 1.9Hz); 7.29-7.36
QYP?FI_W_E%_ZL 0 - 7.48 (2H m: 7.83- 7.91 (2H n). 10

Etliylfs('['g5 E*HPr@r?O{[(’f' gqra-2erapbey mety SRRV RETHIRT oxv)
pynidingtaromtytape wag prepaned dising cegimitargyathetiq radtede ritemative route 2",

HeAYiYheRGY]

route 3) Ethyl 6-[(5-ch

pysidinecarpaxyiate o { (4- chl or o- 2-f |
) met hyl ] oxy} phenyl )methyl]-2- pyridinecarboxylate was
prepared usi NngCh R 3 i I’-OHte to
"Alternative rout§ a
6-[ (5-chloro-2-{[ M uor ophenvl ) net hvl | oxv} p
henyl ) met hyl | - 2- pyridi § poxylate O Cl | \ VN O
Na+ ~ d / F Ethyl 6-
| or 0- 2-{[ (4-chl or @ uor ophenvl ) net hyl ] oxy} phenyl

)Jmethyl]-2 25 pyr carboxyl ate (204.7g) was
di ssol ved in eClfano (T'F5L) and stirred under nitrogen
at reflux until all the starting rmterlal isin

ution. 2M Sodi um dr oxi d nsLFiSﬁ é B % 2 and

e -Lb PlprosA s 2 P RSB Ry o
pyrinEcarhoxyéade (20dt79) wes dissrivedip ethasel (k) ard stiredpgder nitrogen at
refid @itil all the BRetirgPMatetialns nasslution. 284 Sodiamchytioide i(8§%ml) was added

aﬁ(é?tf\g %glpr% %;Fgﬂﬁ ranPio Mtfutedt M@ sHowvkalat e was no

er a
rePQunlsiariep Pateriel e SSlfon s lered A e Bl Bl o 1)
mixiuse oghqhemﬂn@g(man@ aggwater (520fbs The comblned f ltrate and wash were
re-heated to reflux, and water (1.5L) was added slowly over 5 minutes. The solution was

then cooled to 20 +/- 5°C over 2 hours and stirred for 1 hour. The product was then
filtered off and washed with ethanol: water (1:1, 1030ml), then ethanol: water (~1:3; 385ml
ethanol:1.15L water). The resuiting solid was dried to a constant weight at 60°C under
vacuum, to give the title compound. (186g).
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then cooled to 20 +/- 5C over 2 hours and stirred for

1 hour. The product was then filtered off and washed
wowdoks/oedobanol : water (1:1, 1030nl), then et hanedT/ERED&014061

(-1:3; 385mlL ethanol:1.15L water). The resulting

solid was dried to a constant weight at 60C under

vacuum to give the title conmpound. (186g). 35 -46 WD

h&wdiméthylloxy}phenyl)methyl]-2-

HaeaN et hyl T oxy3p
\ B ati ve

route 4)/ General Procedure 3 Sodi um
Siilirt B-[(Sbluom-2{[(4-¢horok-fuasosheny imethliexyidhenvirethyibay} p

oViRekarBBkyie! - 2- 5 pyridinecarboxylate O Cl I: VN O
Na+t /7 F G Ethyl

6-[ (5-chloro-2-{[ (4-chl oro-
henyl ) met hyl ] - SN pyRidi

was di ssolved in §
Sodi um hydr oxi de (4.2
m xture was stirred at
SM (starting materi

or ophenyl ) net hyl ] oxy} p
Magpe d08ng, 0.25mmol)
and 1 m of water.
pvabes#t’s) was added. The
dOC until TLC 10 showed no nore
-2hours). The reaction m xture

was cool ed down § extracted with ethyl acetate

(3x). Dried ovg SO _Sodi um 6-[ (5-chl oro-2-{[ (4-

chl or o- 2-f | uor [Jhenyl ) mét hyl ] oxy} - phenyl ) net hyl ] - 2- pyr
Ethgli 63[¢5-ahl b3 @it ehlora2-finiotoph emyd) reeshy (lexyddtienyg! ) rsethiy it 2-
p)&/l%gr rbol\l_)gy%(t) @%ma?%zé@%gﬁ WRHBIveFirosAIbT ethaddt 4hd0 mi 6f water.
SeRlm BYEKS (gt s EEeB R w88 blited oy bt TRl TLC
shoyed dwirarre SM stariinganaterial) (whsurah dEne repetiopdpixtyfe \saiceqalid down
and/éxtraoted suith le@iyMicesdieo(®. Dded ovar MdSD,( SodiumiGigs-chloro-2-{[(4-

&1 4 een! RletiRAdeshridfetadekste Wasbbtained as
cﬂagrhg{flg%phaeﬁgl%%y’ d??%@)ove@l\/h%/nesi um su)iqf ate. 25
a phite sl 9% ol | owi ng Exanpl es (Exanpl e 4- Exanpl e 26)

were prepared fromthe appropriate ester by a simlar

Exarhpled 4t26 t hat described for General Procedure 3 or
General Procedure 3A: -47

General Procedure 3A
Cl N
S o ™ cl | Nor o Net
0 7 ’ 5
& i

The appropriate ester (~100mg) was dissolved in 3ml of EtOH and 1ml water. Sodium
hydroxide (4 equivalents) was added. Heated at 60°C for two hours. LC/MS showed no
more SM (starting material). Cooled down, water added, extracted with ethyl acetate (X3),
dried over Magnesium sulfate.

Each of the following Examples (Example 4-Example 26) were prepared from the

appropriate ester by a similar method to that described for General Procedure 3 or
General Procedure 3A:
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WD 2006/ 066968 PCT/ EP2005/ 014061 Sodi um

6-[(5-chloro-2- Rt

3.37 [M#] C )X o

w@ P08/ 0deves f | uor ophenyl ) 390, 392 /

amet hyl ] oxy} phenyl )nmethyl]- 4 |

PCT/EP2005/014061

2- pyridi necar boxyl ate

F F sodium6-[(5-chloro-2-{[(4- Rt = 3.25 [M#] <cl N
0 fluorophenyl) 372 TWMA] 370 Nai
gg:jiré | ] oxy} phen Lge;hsgiurﬁ %Kggh?ﬂu;‘-ﬁfcar' Ib@g\(;égsa’i7e[MI'F"]
. - 2 {[f4-diflderéph Cll 399,392
2, ri I
agthyl]ox phengf?ﬁgsEgﬁgWﬁﬁggﬁ%%%yﬁé¢$%%negaingg?ate
4 | F Sodi [ (5-ch tigineqayboxylgtéry [MH+] cl , |\
O Na {[(2, sﬂmps, 410, 411 7
trifluorophenyl)methyl] oxy}p—-M+-1—406+—
henyl ) net hyl ] - 2- F F pyodidghBdtaecioeyd-ttde | Rt = Soifi iy +]
6- ug SEMOT g 7m@?é7§tluﬁoawe%§|)[ M ¢l ['3720[MH] 370
X a
met hyl ] oxy§ pheny! ) et n"”\i%%&"rgﬂl')methy“'
2-pyri di nec xyl at e} 2PYHdipecageaxyliate
6 [(S-Chlpr .\ é&f- ?E‘;13.62 [N+H] cl Mo
ct Iyl L oxy ) ahauul) met hy PO G E RO nechRboAA4ME
® Nca’, {[(2,4,6-trifluorophenyl) 408, 410, [MH]
6 F methylloxy}phenyl)methyl]- | 406
S@\ 2-pyridinecarboxylate
F F
. L Sodium 6-[(5-chloro-2- Rt= 3.41 [MH+]
() e {234 408, 410, 411
7 7 trifluorophenyl)methylloxy}p | [MH"] 406
5@\ henyl)methyi]-2-
=TT pyridinecarboxylate
o N i ) Sodium 6-[(5-chloro-2-{[(2- | Rt = 3.38 [MH+]
| 7 ° fluorophenyl) 372, 374, [MH"]
#  Ne methyl]oxy}phenyl)methyl]- | 370
8 Tj@ 2-pyridinecarboxylate
F
o oL Sodium 6-[(5-chloro-2-{[(4- | Rt = 3.67 [MH+]
| ; N‘:‘ chlororophenyl) 388, [MH"] 386
methyl]Joxy}phenyl)methyl]-
9 T\©\ 2-pyridinecarboxylate
Cl
o N ) Sodium 6-[(5-chloro-2- Rt = 3.4 [MH+]
| ; N‘; {[(2,4,5-trifluorophenyl) 408, 410
0 methyl]oxy}phenyl)methyl]-
10 EEIF 2-pyridinecarboxylate
F F
. N ) Sodium 6-[(5-chloro-2-{[(2- | Rt = 3.69 [MH+]
| 7 ©° chloro-4-fluorophenyl) 406, 409, [MH"]
N methylloxy}phenyl)methyl]- | 404
11 ?jij\ 2-pyridinecarboxylate
cl F

-48 -



/ ¢l Sodium 6-[(5-chloro-2- Rt = 3.4 [MH#] <cl &N
{[(2,4,5-trifluorophenyl) 408, 410 / ai

woredoipbdoescy} phenyl ) net hyl ] - 10 F 2- pyri di necar POREPBDE014061
F/ F Sodium6-[(5-chloro-2-{[(2- Rt = 3.69 [ MH] cl
1 N~ chl oro-4-fluorophenyl) 406, 409, [M+] [/ |/ Na

met hyl ] oxy}phenyl )methyl]- 404 11

2- | Sodiurh 6-¢B-cMbra2p06/ 0
gichrotdr rﬁalﬁb ro-
qr (glgpt‘hen)}I 6

Mﬂ@nqqa{lzoxy e = 3.
yl ) met hyl ] oxy} ph 387

PC
[ M
net

18i
|

DY,
s

hyl ] ox
ci

ri di necar bogyl at e

FWT;G%@' 0

] y ( XNe4- di

phenyl ) net g_ﬁ:)
i Sodi u -[ (5-ch

1~ O Na¢ cophen

Sﬂfbﬁf“

6816 8.05 [MH+]

2424?42@ 4. 05

Nevy
necar boxyl at e

17 [MH] ¢
. 390

eny
Sodli

[(¢

Ty et hyTT -

{5-chlo
hylprog

2-913 py
NG

xy]phen

rS lﬁ‘rﬁ é’@m oazt (2-
><9"]| ﬂpfé%"mﬁ
ﬁ@@mﬂﬂwﬂyﬂ ate

| pyFidheddrbpivibite
/Y m 320, 322,

14 1
c~ \
[ MH]

cl RPE 317 QvH+
Ol 387, 390

-0 O Sodium
0o Na

Tyl ) =2=pyridi ne;carU

i.at

y eaillenetiydet-um 6- ({ 5-
pyridinecarboxylate

lbé/Ub

}(wbpsofaineﬁwomph N

CREEB.74 MH]
346, 348
chl oro-2- Rt

Sodium 6-({5-chloro-2-[(2-
methylpropyl)oxylphenyl}m

Rt= 3.44 [MH+]
320, 322, [MH]

0o NF N ethyl)-2-pyridinecarboxylate | 318
15 H/
y i Sodium 6-({5-chloro-2-[(1- | Rt= 2.95 [MH+]
“ | = o | methylethyl)oxylphenyl}met | 306, 308
16 )o\ # Na | nhyl)-2-pyridinecarboxylate
o N i ) Sodium 6-({5-chloro-2- Rt= 2.79 [MH+]
| ; © N r(cyclopropylmethyl)oxylph | 318,320
17 Q enylymethyl)-2-
i pyridinecarboxylate
o « 1 _ | sodium 6-({5-chloro-2- Rt= 3.45 [MH+]
| ; O Ne' | [(cyclohexylmethyl)oxylphe | 360,362
? nylimethyl)-2-
18 k@ pyridinecarboxylate
ol N i Sodium 6-{[5-chloro-2- Rt= 3.02 [MH+]
| ; O Na' | (cyclopentyloxy)phenyllmet | 354,356
19 0 hyl}-2-pyridinecarboxylate
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Cl

enyl }net hyl ) -2- pyridi necarboxyl ate
WO 2(0pPehs or 0- 2- Rt = 3.45 [ MH] ci
[ (cycl ohexyl net hyl ) oxy] phe 360, 362

I

Sod
- Na
o nyl

O Nay [ (cycl opropyl net hyl ) oxy] ph 318,320 17 O

ium

PCT/EP2005/014061

}nethyl)-2 18

pyri di necarboxylate c¢' O Nai Sodium 6-{[5-chl oro- 2-

Rt = 3.02 [MH]  (cyclopentyl oxy)phenyl] met 354 356
19 f6 hyl }- 2- pyiri di necwd‘umﬂ({ﬁ €hloro49[(2A0 | RIG63(BFGBIEE]
PCT 'E@E%[gﬁéﬂema’ So 2 =

3. B7 Z1 1 "l thla Jx{l]l%hgm}ﬁjlfe&oxy%‘%h%esnyl }meth
2948 350 20 yl)-2- pyr| WHig¥ 'ﬂ%ﬁ&ﬂ yide |
Sodi um 5- ({|5- chl or o- 2} = 3.55 [ MH]

[(

phenyl net hyl ) oxy] ph

enyl} 354,356 N net

hyl)-3 21 10

py ;dl necar boxy| a;\lg S?skbcumms -([-EnlerolBr 0- 2-Ri< 355 RIH+
D N +
372,3 | | ) met hyl | ﬂ(@gg?% WX boxylate I~ F
Sogli um 5-] (5-chl oro-2f™M 358 [MH#] ¢ 0\ ONa
20[ (2, 4- 3%@92 N di fpymdmpaféﬁwlatmt hyI lloxy} p
hepyl ) net h -3- 23 al pyridinecar boxvl atee F F Sodiu
5-[(5-chloro-2-yRt = 3sé'tﬂurhwx+d-chl6r’o {Rt(=23.47 fvH+]
40 3c|ot,|,pr ODHED'?%AQG&@LFR%% 3’%’37 4
henyl hy |#3- pyrigine
enyl)methyl]- -
22 T\@\ pyridinecarboxylate
F
i Sodium 5-[(5-chloro-2- Rt = 3.58 [MH+]
“ (O o | {[(2,4- 390,392
o N difluorophenyl)methylloxy}p
23 henyl)methyl]-3-
‘j© pyridinecarboxylate
F F
f Sodium 5-[(5-chloro-2- Rt = 3.50 [MH+]
: (Y O | {[(2,4.6- 408,410
FN/ trifluorophenyl)methylloxy}p
24 henyl)methyl]-3-
Sij\ pyridinecarboxylate
F F
f Sodium 5-[(5-chloro-2-{[(2- | Rt = 3.86 [MH+]
) 7" "o’ | chloro-4- 406,409
N7 fluorophenyl)methylloxy}ph
25 enyl)methyl]-3-
pyridinecarboxylate
Cl F
Sodium 5-[(5-chloro-2-{[(4- | Rt=3.76 [MH+]
¢ |7 "o’ | chloro-2- 406,409
7 fluorophenyl)methyljoxy}ph
26 enyl)methyl]-3-

pyridinecarboxylate
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F F Sodium 5-[ (5-chloro-2-{[(2- Rt = 3.86 [ M#] cl
"Zz O Na+ chl oro-4- 406, 409

wo bavenephenyl ) net hyl ] oxy} ph 25 \ enyl ) net hyl | - BET/EP2005/014061

pyri di necarboxylate C F Sodi um 5-[ (5-chl oro-2-{[ (4-
Rt =3.76 [MH#] cl O Na chloro-2- 406,409 N
fl uor ophenyl)nethylJoxy}ph 26 enyl)nethyl]-3-

2yii di necar boxyl at e FSodiGh 5-[fcM@ozZD06/ 0aBiI968.49 [MH+]

PCT i |‘ o7 gczda um 5-[ (5-chl ororgbo d82 = 3. 49
M+ Q_Na+ 2

Ejifl]uorpnyl‘)mei £1§/| ‘Léi‘%g'%“ﬁ‘hkﬁ%")’}r‘?et hyl1-3- ~ b

pyli di necarboxyl ate  Fheny 8- 28:

6-[ (5-chl or f(4-ch pyrmr@caﬂbamlaiphenyl )jmet hyl | oxy} ph
enyl ) - net Z

(phenytsulrphonyl ) -2Z-pyri di necar boxam de O T T d
\ I N\H/ Ol \ 05 FICI Tolasolutlo of

en b hah pipyAidinegaitnixamide boxylic acid (81 rTg) in

di chl oronet hane (2 m) and tetrahydrofuran (2 M) was

added benzenesul phonam de (50 nm,

4-di met hyl -ami nopyri dine (3. ] an@ N-(3 10

di m&*thylamnoprC 3 F-e at bogh N6

hydr ochl ori de (61 he |m xthlir € $ ed at

anbi ent tenperature ' p Sol vent~tas renoved

in vacuo and water (5 nil]) added. The m xture was

extracted with ether (2 X Y. and the conbi ned

extracts dried (MgS04) a centrated in vacuo. The

residue was purified by INxgct ed aut opreparation

to afford the title conpound (46 ng, 42% as a white

solid. LONMS [MH] = 545/ 547, R =
To a solution of 8-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}phenyl)-methyl]-2-
pyridinecarboxylic acid (81 mg) in dichloromethane (2 ml) and tetrahydrofuran (2 ml) was
added benzenesulphonamide (50 mg), 4-dimethyl-aminopyridine (3.5 mg) and N-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (61 mg) and the mixture stirred at
ambient temperature for 5 hours. Solvent was removed in vacuo and water (5 ml) added.
The mixture was extracted with ether (2 x 5 ml) and the combined extracts dried (MgSO.)
and concentrated in vacuo. The residue was purified by mass-directed autopreparation to
afford the title compound (46 mg, 42%) as a white solid. LC/MS [MH+] = 545/ 547, Rt =

3.89 min.

Examples 29-36

Examples 29 to 36 were prepared from appropriate intermediates using similar methods to
that described in Example 28:

Ex.

Rt (min)
Name Structure [MH"]
Mol formula
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15 3.89 mn.

Exanpl es 29-36 Exanples 29 to 36 were

prepared from appropriate internedi ates using simlar

woredokoe®esg 0

formula -51 WO

2006/ 066968 PCT/ EP2005/ 014061 O O 29

20 that described in Exanple 28: RT/EP1003/014061
Ex. Nanme Structure [MH] Mol

6-[ (5-Chloro-2-{[(4- Cl | U~ NNo\ 3 55 mn
¢hloro-2- / fluor X
) hyl ]t 1955 min
29 éi&i‘@@%%@% 3
6chle®-2n| or 0- 2- {|
¢ ﬁU@mel)methfﬂ]er ophenyl ) fret hyl Jox 511/513 | 483/485
y j%bwl] N (ProPYlI'syf ®”RonY1l)-2- F | -[ci
( 4S pyridinecar m'deOO 'l |3 H..CLFN.O.S
6 %S 4- ci | FNe | ci 4.22 qin o2 e
(RVW’E?-CErbOP‘am\dPuorophenyl ) met hyI ]ox ci 613 / 15 / 617
}-phenyl)nmethyl J¢N [(3,5- F acl C26H17C14FN2Q4S _
di chl or ophenyl ) su pho nyI ]-2- pyr‘? d| r?ecar boxam de 0 0
30 963 CniBld g2 Or P 3.80 min.
chloro-2-
fluorophenyl)methyl]ox 511/513
y}-phenyl)methyl]-N-
(propylsulphonyl)—2— C23H21C|2FN204S
pyridinecarboxamide
0
g
31 6-[(5-Chloro-2-{[(4- AN N~ \(\) 4.22 min.
chloro-2- =
fluorophenyl)methyljox 613/615/617
y}-phenyl)methyl]-N-
[(3,5- Cz6H17CILFN2O,S
dichlorophenyl)sulpho
nyl]-2-
pyridinecarboxamide
32 | 6-[(5-Chloro-2-{[(4- W \@\ 3.93 min.
chloro-2- Z
fluorophenyl)methyljox 5751577

y}-phenyl)methyl]-N-
{4-
methoxyphenyl]sulpho
nyl}-2-pyridine-
carboxamide

X,

C27H21Cl.FN,OsS
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chloro-2- fluorophenyl)nmethyl]ox I 575 / 577
y}-phenyl)nmethyl]-N {[4- F acl C27H21C12FN205S

woredobosspphenyl | sul pho nyl }-2-pyri di ne- car boxamrdTEP2082014061
WD 2006/ 066968 PCT/ EP2005/ 014061 O O 11 33 N[(4- N

4.11 mn. Bronophenyl)sul phon sr
| 1-6-[(5-chloro-2-{[ {4623/ £25-/627—¢hl

Fa
7 \> = | A RLLEAY

> g
t | uorophenyl) net hyl]ox F acl C26H18Br Cl 2FN2O4$
33 ‘}\p[k@nyl)-nethyl]-ﬁ rdi | boxa 0 C 3aavv rin.

it [ A

4 p r
‘ D-{[(4- $23 / 625 / 627 ' chl drg:
{ Vil gioyHet hiyl ] ox F Ch-CR6HL8Br CI 2FN204S 6537625 /627
YEpbexr3- ) - nethyl JF2 ridi

xam de o 35 N{{[4- c~
flboerhéﬂyl)m@ttE?% mn. (Acetyl &ni no) phenyl ] - |KxH:eBrCLFN;0,S

[

su| phonyl - 65 -1602 / 604 chloro-2-{[(4-chlioro-2- F
|y@?ﬁﬁﬁ%‘%@g enyl ) met hyl ] - C28H22C12FN305S
ORYIREATNOXABIGRY | | - 2 pyri di ne- car boxani de 0 0 |36
q
(

e R
=

5

%(D ;CP

5-[ (5-Chloro-2-{[[(4- cIl I I N H o N 3.91 mn.
chloro-2- 1 1 a
o
cl N S Br .
34 | N{(3- NN \(\)\@ 4.11 min.
Bromophenyl)sulphon Z
yl]-6-[(5-chloro-2-{[(4- 623 /625 /627
chloro-2-
fluorophenyl)methyljox F “ CasH1sBrCILFN,0,S

y}phenyl)-methyl]-2-
pyridinecarboxamide

Cl X '/\\\©\ 3 63 .
= 4- H O . min.

(Acetylamino)phenyl]-

sulphonyl}-6-[(5- Tt@\ 602 / 604
chloro-2-{[(4-chloro-2- F cl

fluorophenyl)methyl]- CosH2ClLFN2OsS

oxy}phenyl)methyl]-2-
pyridine-carboxamide

ol
36 | 6(5-Chioro-2-fd- | ° ISR (39t min
chloro-2- = J
fluorophenyl)methyljox 564 / 566
y}-phenyl)methyl]-N-
[(3,5-dimethyl-4- F cl CasH20ClFN30sS

isoxazolyl)sulphonyl]-
2-pyridinecarboxamide

Example 37: 4-Chloro-6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)-
methylloxy}phenyl)methyl]-2-pyridinecarboxylic acid, sodium salt

5 Methyl 4-chloro-6-(chloromethyl)-2-pyridinecarboxylate

-53-



10

15

20

25

30

35

fl uor ophenyl ) met hyl Jox 564 / 566 y}-phenyl)nmethyl]-N

acl [(3,5-dinmethyl-4- F C25H20C12FN305S
WO s@sagoby/| ) sul phonyl ] - 2- ridi necar boxam de EREIYpP®05/014061

37:

4- Chl oro-6-f (5-chl oro- 24F(4-chl or o- 2-f| uor ophenyl ) -

nmet hyl | oxy} phenyl ) net hyl | - 2- pyri di necar boxylic acid,
Tsadblutiorsafintethyd 4-chloro-6-(hydroxymethyl)-2-pyridinecarboxylate (166 mg, Ref:
KNR %Yéﬂﬂ%ﬁgo%ﬁ 4&%% OQ@ZTES@BB ir2drp WichrsHeaRs O8Il added

thwgy ﬁ;yfgnc?!e pQ) eso ution was Qr?é f%4 9n|nuTeos q_éﬂglﬁdl@ﬂion‘?t'eactuon

compigtionr Solyeptwas rempred wi:p) (Undesedused PrasswEX in Gy Mhiggsolid.
Tdmbnel:@eﬁ ml) didet ittkem reinoeed u.r.peThehesitiuerwas4ified ir0Yyacu@ 8rdiye a white

% g&)s)méé @)7%))’ L@H\ﬁ@ EI\WH nepspno( Rid b swasin adlie @ompound obtained
as4 e fre X

% hl or'i de The solution was stirred for
b8, Lo I\/IS i nd| cation reaction conpletion.

Sol vent was renoved u.r.p. (under reduced pressure) to
Mgthyiet-ehlovbiet[e5-sitibriocR-{[ @ -chidroreieofopRemil nedtuidl ety Yphemy)methyl]-2-

are dieP- The residue was dried in vacuo to give
mér\'—vm%%—*%a?ud (175 my, 979%. LW [M] = 220 ]

222, Rt = 2.51 min. Title conpound obtained as
Tga @@rnbglg@uthmfwthﬁﬁmloro -6-(chloromethyl)-2- pyrldlnecarboxy|ate (175 mg),
inldey ©ieNnE (4miy Bhdethadd! {4rifwah bddea (8-chlonw 2 djidrenioto-2-

ﬂL}PWf;}hQ t EORABRHY)BEbARY htid 22501Rg R Ybiadéi@cardonxk (83®mg) and

preR i soren e e ————
2 heyrs. Spivertwastremaeasl. (A rfHndes irAuses aWéFurehWb waigs (29 delband
ethér- (20 Y éudéd {tcﬁ thé-redilie. dnsdluble solid was filtered off over Hyflo and washed
with SRECPHRLY gfs‘ Q%’érm%%BQ%M'm%sﬁe@Wtﬁ ethéP0 5, .and the

tassium car
odrhiperat E?ft'?xeﬁmwﬁ%eﬁwéﬁaﬁ'ﬁﬁgi Al i ayey oS Qe3nd geporptes down
u.npxThe eesigwe wasipurited Rinmass-diesc qsﬂ)@umrepazatwad? give ggyhjtg selid
(483G L1856 LC/MSIIMHHIRASS / HERIUEES] Rired$Une). NME amaltl€@/MS

cgrapi ue.

'n&ﬁ%gmrlﬁtﬂgﬁs %h\%t' fi d{gec%te]@&gff%?b I%e\c}gé ngﬁégnd washed
vvlth et her. The aqueous | ayer was separ at ed off and

: \orghl H4-chliop-2dlyorophe alfas th 8199k u’.h A .‘ '2'
rﬂ}h@l‘;@rb JileddVﬂoUimﬁoﬁatne (10 m), dried over I\/gSO4 and
evaporated down 20 u.r.p. The resi e was purified by
mass-di rected aut@preparation ho g|ve a white solid
(46.3 ng, 12.8%. AG8 JO 4%W® | 472, Rt =
4.11 min. NVMR and L i ndi gd t hat
trans-esterification hé
ester.
4-Chl oro-6-[(5-chl org

~'(4-cﬁioro-2-f|uorophenvl)-ne
thyIony}phenyI)neth' 2- 25 pyridi necarboxylic acid,
sodiumsalt O O ¢ N OFCl CI F Met hyl

4-chl oro-6-[(5-chl oro- 2- {[(4 chl oro- 2-f | uor ophenvl

M)ethyl 4- chlor_ooxﬁ Igplgl%yz %[(4 chlglro 2-fl fzuorophenyl)methyl] oxy}phenyl)methyl]-2-
pyridinecarboxylate (46.3 mg), 2N sodium hydroxide (0.25 ml) and ethanol (1 ml) were
stirred at room temperature for 1 hour. LC/MS indicated reaction completion. Solvent was
removed u.r.p (under reduced pressure) and water (~5 ml) added to the residue. The
mixture was extracted with ethyl acetate (2 x 5 ml) and the combined extracts washed with
brine (4 ml), dried over MgSO, and evaporated down u.r.p. The residue was washed with
hexane and dried in vacuo at 50°C to afford the title compound (35.6 mg, 77.9%) as a pale
pink solid. LC/MS [MH+] = 440/ 442/ 444, Rt = 3.57 min.
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pyri di necarboxylate (46.3 ng), 2N sodi um hydroxi de
(0.25 m) and ethanol (1 m) were 30 stirred at room

wo eovpee@tsire for 1 hour. LC/ MS indicated reactPOIEP2005/014061
conpl etion. Solvent was renoved u.r.p (under reduced
pressure) and water (-5 m) added to the residue. The
m xture was extracted with ethyl acetate (2 x 5 nl)
and the conbi ned extracts washed with brine (4 m),

Etirh5id 38Y QL3R Ridt o 20q(4cchiYeL A ESrophY Shenyl)-methyl]-
ﬁgﬁr .

EE Bt titl e corrpound(356rrg 77.9% as a
pal e 35 pink soli d LC/ S [I\/H+] 440 / 442 /| 444, Rt
)55 SoxPIonE mpy ayriRtinecarboxamide

mpl e 38:
6 ﬁ(S §3r9§| {ﬁﬁ%ﬂ%ré—%h?a@&téﬁ m%fhg fp‘ﬁ@ P%Emtz |5|ﬁééé}rt5bxyhc

raz
o B e oecBeb Ty BOHL 1D »2 Bide B8 ) s s and
thenmikturel hegtqgiytp ireflux derag ks nVern cooling to room tempera ure, the mixture
wés é\dpofatédd r TheZeéifiGelwas iesavertif THECR Op el yaind a 0.88 ammonia

AR rﬂ:g g X)XA} henyd. Ardret il lreZmititrd Wad e%ﬁt&@t@)@nkefla cream-

oSt U P st ol e
bicarppnate.f Upe @yﬁé weke seme B%CF tpgc swe% filtered
andeoneenttatee T resisue wap purified dby cmrmwa{wam@m@a gel with hexane
céﬁtﬁﬁlﬁé E@Aé @ondE!o)(ta afGrdihe titRsdnipoln® B23mMa I1i42).

L& éltg E ?%gﬁ.)mmag@q.md After 1 hour the mxture
ora

ive cream col oured solid which
was partltl oned beltvveen Et OAC and saturat ed aqueous

AEbl@ﬁ@n bfaafm-cmam m{[(4ed1|c§rblazmnopheﬁyurmamﬁdxy}am|) ethyl] 2-
@%@Q&Bf’érﬁg 1T1|3%§)Qﬁ bﬁék%h&@ﬁct%ﬂd’ef(ﬂ 24 rlywas stirred at 60°C for 5

C %%ph‘j% )3( oIn hEz”d m)@dtl%égbgfé%ﬂﬁ elha‘?% ; m@' H}%dded

ansglutlonw@sw@s[hgg jth sat,gpgageq sogipm biggrbo e ate solu d the
aGudol5 1aybl extacdiwith ethyl acetate (5 ml).The comblned extracts were washed with

blidef (55, AFied @w@ﬂ;@&)raﬂﬂ Remaenirart iy VdcasyTheresidlie was bulifledy mass-

di gé/e ‘g/qu t?(?ﬁ: gﬁzgg@ P g_b 9@2 ﬁtﬂal éﬁn;);??ﬁu 8? g%mﬁyﬁo/ﬁ)e atlshay Whl(geX§/0"8

LG [MH'ﬂrE@WI/]% BMecar boxam de” (115 nmg) in

phosphoryl chl oride (1. 25 rr1) was stlrred at 60Cfor 5

Rk

ed Wi th saturated sodi um b| carbonat® sol ution (5
m), and the aqueous |ayer extracte ‘t\hp et hyl
acetate (5 m). Thg_conh ere washed with

brine (5 m), dried

The residue was puri i ‘

aut opreparation to a dthe t e corrpound (93 nmy,

85% as a white solid. LC M [Mt] 387 /| 389, RT =

3.77 mn.

2-[(5-Chloro-2-([(4-chloro-2-f ophenyl ) met hyi | oxy) p

henyl )-nmethvl | -6-(1 Htetrazg ridine NN-N N Cl

N O F Cl
A mixture of 6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}phenyl)-methyl]-2-
pyridinecarbonitrile (93 mg), sodium azide (51 mg), ammonium chloride (42 mg) and
dimethylformamide (1 ml) was stirred at 120° for 11 hours. After cooling, water (5 ml) was
added and the mixture extracted with ethyl acetate (2 x 5 ml). The combined extracts were
dried (MgS0.) and concentrated in vacuo. The residue was purified by mass-directed
autopreparation to afford the title compound (29.7 mg, 29%) as a white solid.
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30 FA A mxture of

6-[ (5-chloro-2-{[ (4-chl oro-2-fl uorophenyl) net hyl ] oxy}p
whengloyeonet hyl ] - 2- pyridi necarbonitrile (93 ngyCT/BRPIDEOM4061

azide (51 ng), ammonium chloride (42 ng) and

di mrethyl formamde (1 m) was stirred at 120 for 11

hours. After cooling, water (5 m) was added and the
LGYMSt[MH3] eXB0 4¢B2RWF BI88etihy| acetate (2 x 5 m). The

combi ned extracts were 35 dried (MySO4) and

A ,.&H{m&ﬁ&»tr_aﬁ_eijmrn_etm;
O al ra thne Ul
ily e CAT N : e e+t e solid. -55 WO
2006/ 066968 PCT/ EP2005/ 014061 LC M5 [ MH] = 430 /

s,é%etﬁgn f%ﬁld?m%céﬂaﬁmtr@(a@lj@ 39: 6-[(5-C
or o- 4-chl oro- 2-fl uorophenyl ) net hyl | oxy} - phenyl ) m
th t.h di
Tcgadfs @p@%é‘)r%j H@r};{?g p%n Ic{e]) olq;r;t_régf%%%gtﬁecfl éuifgﬂélug)ow Med.
Chers dialiersod (f 435, 61298 ﬁglwoﬁlﬂﬁﬂ? BV rHeas-Ad56f Ofqpwise a solution of

micBlotdbethenbeait aciBf2 35 g) inadhlorofBino (ﬂﬁgnl) nhdithe sChiiom stirred at ambient
teHg fRiré for@o(rabirs. é@@um(sl:ﬁ)?nﬁé 2.4 §) whd Qc!défdcﬁn@tlﬁéﬁmdﬁiré sUvaed for 1

hauE, E S§O|I§ vfa% w?rpdle I 543, ‘Hgﬁé Q%@Wsﬁed with
s%wrawﬂgzd'amv{éﬁbme B o iy 3 SO e
insatyhiThe rdsRiué vegs ramstaltmidrcmm etherle afford W ditie compaundi(344 g,

83b) AOAWwhitd 4diiti € LeMS MH]re1450| RTI=vicatheid. Wi t h
di chI or onet hane The filtrate was washed with

=D
o
fd
-n

ate (50 m) and water (50
VESCA reeotrcent rated i n vacuo. The
reS| due vvas recrystalllsed fromether to afford the _
Té hédtie aﬁﬁmmda r(\tiz B .26 42Q9C vids R18ed Shsdisnethiyl-2-pyriding-chrbonitrile 1-

zj% % chhﬁron [REated bt $80e 6k 5 minutes then under reflux for 2.5
iy O1ET 8%°

n@e{# Utl§9 %g ng&y ) é?@g EAO QCThE mbRurd Helitriized

with @ddﬂmrélcﬁ nateply wag prEciEs Wi sther (PR ™ then? x40 @l g
ccgmbuaembxmaetswisueai oith hereet @8 mal), diied (MI.) Bndrcenneakated dyvacuo.

THOERIué Yab %&nﬁé@lrbyaal&agél Ghlrbﬁ\ato@féphy efiting imitg 2tThreexane : ethyl

a e%tg'id SHorditie tﬁlgq:ﬁ &%70 Qs DpafbibRSord, Xt ur e

|car nate I'T was extracted
LMK M & 1918 rrT éW 2 x 40 m) and the conbined
extracts washed with brine (40 m), dried (MyS04) and
631V &ictiviich-mathyR2-peridineEabonifiié due was puri fied by
Bl ot age chromat ography eluting with 2:1 hexane : ethyl

25 acetate to ford the titl _z%
o5 455 508 8 ek S REH o St
yﬁdmyl)methyl acetate (2.89 g) in methanol (20 ml) and the mixtUre stirred Under argon at
amb(ehmdmngame fiorl2)5 Beuretltwyas congemtiatéchio vaeusolei car 14 velugte and
PRShiy BYGeY. trﬁél Ali@ureGiasglitrafzed aith &¢, scetie asial(URint)araf

e&t%c%a\,ﬂ% d’%‘f &Ffe é’E{éj‘i t éﬁ‘ﬁ&b@%ﬁ%he%ﬁ{b%ﬁ ektfaddwee

Xt ur
waffge@ﬁmﬁ'tb"ns Sty Gepperraled fgpcuc TEE fosioue was
pwnﬁedé)mﬂlcaagﬁjcf]rwﬂef@gm y eluting with 2:1\ReKkanee elimd acetatedep afford the
titnd aonagxdfd;adm Ahg, eros)tas epalabuffiselidr 410/18 @V} + 1890RIcet i46 min.
acid (1.2 n1) and extracted with dichl oronethane (40

e%hltoquo?nethyl))-% thn‘ % pvrlcl1 nec%%'mltﬂg d extracts were

A solution of 6-(hydroxymethyl)-5-methyl-2-pyridinecarbonitrile (184 mg) and thionyl
chloride (0.16 ml) in dichloromethane (3.5 ml) was stirred at ambient temperature for 7
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concentrated in vacuo. The residue was purified by
w@de@bagmes hr omat ogr aphy el uting with 2:1 hexaneCT/ER10hyb14061

acetate to afford the title conpound (1.45 g, 64% as
a pal e buff solid. LM [MH#] = 149, RT = 1.46 mn.

1(Chl or onet hyl ) - 5- net hyl - 2- pyri di necarbonitrile 40 A
hoyis, pplgNtyras removed in vacuo and toluene (2 ml) added then removed in vacuo to
affordihe titex garepduptd X265 migt 3996 )-a8-gopale buffisdlidr bonitrile (184

LopMS dmH+] BHeny 69, RTl 0pudenif.0. 16 m ) in dichl or omet hane
(3 5 mM) was stlrred at anbient tenperature for 7 -56

fen. Y
EDLEQE!&‘@[ME_ afford the t|tIe conpound (205 ny, 99%
as a pale buff solid. LOMS [MH] = 167 / 169, RT =

T3 bR of B- (chloromethyl) 5-methyl-2- Pérrdlnecarbomtnl (132 5 mf;) in toluene

@"f? d%t“%% oPfeTa s RS RERABEEE, ) 0oL

ggﬂo rtyng hylJoxy}phenyl}boronic aC|d (250 mg), potassium carbonate (330 mg) and

tegrakisktriphenyiphbsdhineipattaditm(0) 292oyg) ahdtbe arixtorei stirredl ender reflux for 2
h6dr82S Siverd wak raerdmedtmmend (whiteH (20 Ay natéﬂ@émo frf) 28ted.

IfBRioRALRS W rifdte@ bt Ll &’wﬁh Hher. The er was
i gl i %e”i% e e e

extracts wash d with b

drieq (MaGQ4) epd mmeyfr@iﬁ cn@)Tptrel residiewapur(fied byrg)asaditected
atfoprepardtion & sffard theditie cd@pouref (12X nigp40%) ada pale.buffcbent

strmmﬁdormosaweeaﬂnm@ter (20 m) and ether (20
added. Insoluble solid was filtered over Celite

The aqueous | ayer was further
‘ ‘un_- 2 PIeE anfu?. Z4Cct S

mmgmmganne (10 rrt) 15 dried (MySO4) and

concentrated in vacuo. The residue was purified by

A%ﬁﬁo#bf i%glorﬁﬂt{[%ggzrﬂ%rzaﬁdo? HeRyi ?& tﬂ%%ro}}gﬁeﬂ_) yI] -5-methyl-

[;:M'E ecarl yirile (ﬂ%gngmt %o oxr solution (0.8 ml) and ethanol (4 ml)
wgs ﬁtrsadcwnder teflox far @mourﬂ Seplyert vrasuermgmrien vBguesaridywate ng)
atidsay Mheratbhiyrelwds-axeadtyd with el qugtatsl{3nes af amdand 66mbined extracts

waShed Wit bridk (5 ml) drred (M SO,) and concentratE] |n \@cuo to a ord the title

r%mfrtﬂ LR T4 e 135 NS IR [ B o

in 2M sodr um hydrOX| de solution (0.8 m) and
-2-fi(4rdhjoro-Reflsomphemyiich tehilimethyl-5-Phdtiolos .

gﬁ%iﬁé@éﬂbo@'&a&i@,”@dﬁﬂn k&t vacuo and water (5 m) 25
added. The m xtureg was extracted with ethyl acetate (3
x 5 mM) and the cgnbi ned extracts washed with brine

(5 mM), dried (M A in vacuo to

afford the titlg as a white
solid. LC/MS [N

6and vvashed W|th et her

6- F( 5- Chl or oC/2- { f O "Na
(4-chl oro-2-fl uorophen phenvl ) met hyl | -5-m
et hyl -2 30 pyridi necar boxyl iycaci tv”sodiumsalt F OO

N
Cl

A solution of 6-[(5-Chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}phenyl)-methyl}-5-

methyl-2-pyridinecarboxamide (105 mg) in conc. hydrochloric acid (6 ml) and dioxan (6 ml)

was stirred under reflux for 4 hours. Solvent was removed in vacuo and the residue was

purified by mass-directed auto-preparation. It was dissolved in ethanol (4 ml) and 2M

sodium hydroxide solution (0.3 ml) added. Solvent was removed in vacuo and water (5 ml)

added. The mixture was extracted with ethyl acetate (3 x 5 ml) and the combined extracts
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CI /11 O + Na H3C C A solution of
6-[ (5-Chloro-2-{[ (4-chl oro-2-fl uorophenyl) net hyl ] oxy}p
whengloyeonet hyl ] - 5- met hyl - 2- pyri di necar boxam deCT/ERPH05/014061
ng) in conc. hydrochloric acid (6 m) and dioxan (6
m) was stirred under reflux for 4 hours. Solvent was
renoved in vacuo and the residue was 35 purified by
washed with beiné (EimbLdried [{MgB &4 )anidmancertratesisn dacuodb afforditie title

co%d&ﬂ@ (36 g rﬁa)v/o)ae\%da Whe sondli LOIME plNi=tepos/aioal RDE: 3 1B Bin.

added. ~Sol vent was renoved in vacuo and water (5
rH) ded The m xt ure was

xtra
(5:Chiarp2-difee o2 BHproRBEm T YISV RE ey methyil-
3&@0@/!@&&9%%@@2@@5@5&&6@ Sa/lhshed with brine (5
dried (MgSH) and concentrated in vacuo to afford

%;gx ﬁ.tng1g>,ag(g as a white solid.
qua IB“%W %d'f'(eiqy %?Ca’bé’"ftﬁﬁﬁ 8‘%1H L& gescribed

R S by HRg. O .ﬂéﬁﬁm%z (PPERIIN RAPBER 3 81 afas qdlded
dr&pﬂlsel msshtidn of(raXchlopérdenaait byit {20 g)in ichlorodarar (200 it yandghe
tB?ﬁ' feed 2 a?nﬁ&*t‘t@dw;ﬂmatgfe for 7 hours. Sodium Sdilﬁhlte (2.4 g) was added and

th&n‘g grremgrrgi o&‘ I?o Q f ﬂ&r%é“ E&’ metsquh!i Glagﬁﬁ utkﬂd%@% fhane. The

filtiage wyps weghyd we*z@asw)a ed.%? W BrabeRals 'ﬂl??n%@tea . dried
(MBS Q1) ephiaeentrated intvaowp. dhe esidileovasrectystalisedfrern iethef frpafford
th@ itlé BorRPoUPIQh 28 &), $68% Padt palapdlidwhsolidsol ution stirred at

@’W\,\@n Addggermtgq% Jfor 7 hours. Sodium sul phite (2.4

and the mxture stirred for 1.5 hours,
filtered and the solid washed wi th di chl or onet hane.
(bY-HE-Cyanpts-methyldpyriditybmethyl acetater at ed sodi um
T@a@@b hahgiride (20261) rat ¥ 2Gwhsvaritied 3 6idiDethly)2-pyhidiredcarbonitrile 1-oxide

i@%?%)j t@{‘%l&f&ﬂ‘l"\%ﬁfeﬁ 3t esbeifdr & Afriutes tREEURARS reluR foF@shours. After

cogg% u ||%r§ g@s d@e?stg/égé E:at1%02{) a%ﬂ] ]rﬁx{upé: édéfalll d |w§od|um
at& Itl\gqp emcted witg gthar 4170 rBI)therY g x7 mlfand e combined extracts

wésﬁwedwmdonﬁe B8 i) drizd rﬁMgS@h)rwid)q@ecmpt@oem@ Toe tesidup was

pLﬂffﬁBH gy BitftadeXdhréthatogra H>,26]u itz € Bexane : ethyl acetate to afford the

t|t ”ﬂ’ []F%Eyéz d@)y/r a@ |B\9I2)I||tl‘l l e 1-oxide 20 (5.28
u\ﬁ g at 120 for 5 mnutes then

"l'éf‘l\%? ﬁ&‘]?s After cooling the solution

was added to |ce (ca. 150 g) and the m xture
(ch B4 {Hyarb@methyl)-3-mettiyk2rpyiidinacdrbonitile |t was extracted

P%Eﬁurﬁtcg%nétugz @WQ@Qdd’%dﬁo A30lthidn B8N@G-dybfo-6Rdh

pg@wg@rn?ﬁwtaé:g?ﬁt%&/ Q} dan mFH%%Pe z}nd tﬂé Wﬂu&%§§§n@e‘? grgon at

ampbigptig@PeIRfBRAERr SJiosh it V@S&PP?F@“W%’H” zacwﬁgfan/e VO'U@PWF’ water
(5a0el) addedt Thefrixturd wak eedifalized wih 6%nmetindcid §1.8 milpndexrmcted with
dlé‘lﬂo:%rr%a?le)(gd) Hﬂ)tﬁeﬁlﬂx 251} l\ﬁme[ ddridlined ek@dcts WEre-washk@ with brine

Zg]n?'gggo;( c ncen rate vacuo e rgglglrJ was rerclrystalllsed from
%\%{'{“@ '@E L3‘/P§‘) a ?Bagrl’é’%flsﬁl'?eon of

L@M&W%RWW‘L@B@W pyri di nyI ) met hyl acetate (3.62

g) in methanol (25 m) and the m xture stirred under

(@Y. 898hRromethyl)-3-methyl-2-pyridinecarbonitrile

A solution of 6-(Hydroxymethyl)-3-methyl-2-pyridinecarbonitrile (148 mg) and thionyl

chloride (0.16 ml) in dichloromethane (3.5 ml) was stirred at ambient temperature for 6

hours. Solvent was removed in vacuo and toluene (2 ml) added then removed in vacuo to

afford the title compound (160 mg, 96%) as a pale grey-green solid.

LC/MS [MH+] = 167 / 169, RT = 2.40 min.
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anbi ent tenperature for 2 hours. It was concentrated

in vacuo to ca. ' volune and water (50 ml) added. The
WOroos/n66svas neutralized with 5% acetic acid (BCBEPd0)5/014061

and extracted with dichloronmethane (50 m then 2 x 25

m ). The conbi ned extracts were washed with brine (25

m), dried (MgSO4) and concentrated in vacuo. The

residue was recrystallised from 35 ether: hexane to

(ezfé 05 éhW@-z%hl&I&@@ﬂmm%ﬂﬁnahy@&%pﬁ&?gmhm -Budthyl-2-
pwidi C Al

ngsgﬂigi?foﬁ (C%orom%thyl -3- methyl E %{/r%dgnerc]:gr %El?r?e k 32. g mgﬁn dry toluene
(46w} Biydiethayoted y) yas3added K§-chlgropd -l (4ephinse-ar boni tril e (148
fluBEdphR{)rhdti ﬁ]g)@}phélrgll)sdsrbﬁlb iadig (85D rhG), pbiaséiom carbonate (330 mg) and

teﬂbl?%f%g@ﬁ lﬁagumrri OY‘@Q n\?/d )it &5k ﬁfﬂ@ggilr?éﬁ under reflux for

{

2 5 REUSOBOLERE WES "R PVElIB ABCH RN WL L AT 20 ) 268
Inadlfible golidhwas fllterqgl @/@ﬁgg[}ﬁ gnq w@@qﬁgmtt‘g@jt;gr ke aqypaus layer was
fuﬁh@ye)aéeteﬂ vﬁb Iethér (15GhlyBnd Meidombired extradt$ d/asterd wittbrite (10 ml),

tRREP PG abilel TRE AR REWAY f ed %mass -directed
|"’]f%

sl e aies S ST
LC:}/M H\Zw)ﬂ 01/ 403, RT 3.85 min

6- (Chl or onet hyl ) - 3- met hyl - 2- pyri di necarbonitrile
(ff. 5385-Ehido-2! 4Cirruorbca-ﬂemmhEn;(mnahwaqapmmmthﬂmnhethyl-z-

ft4-chl oro- 2-
PY} df)‘?‘gggﬁgﬁéﬁ) %{9?1 oxy%phenyl ) boronic acid (250 ng),
pot assi um car bo ate (330 ng) and

tetraki s(tri phetyl phssphi ne) pal | adi u6(0) (92 ng) and
the m xture sfii d 2.5 hours.

Sol vent was r g (2Q m) and
ether (20Q d sokid Mas fNatered
over Celite and vvash The aqueous | ayer
was 10 further extracte# with ewder~gip n) and the
conbi ned extracts washed with brine (10 m), dried
(MySO4) and concentrat®l in vacuo. The resi due was

AIO [uibh RX cHFBFosz 4- r%dz-ﬂ F\ﬁﬁﬁétﬁ;t pﬁ&wyﬂfrﬁ&ﬁﬂ] 3-methyl-
21_pﬁ§7| {) Efe trlle r%é) in lfbgép?dé%xmm splu Qg 3%1?) an% ethanol (2 ml)
was stiresd t(rEiedﬂﬂgx fpr22{hp(m$- S,WQnt wias remensaddn Masip angebe (asidye

washqheithatsrdrtydthernaetisy in cup at 40tito efiend tioettiel @ompoiing (60 mg,

gtso||éOOCIO+Na CHs O A solution of
é g%‘ /242% ﬁi € mgn 2-fl uorophenyl ) met hyl ] oxy}p
m th pyri di necarbonitrile (202
in 20% SOdI um hydr oxi de solution (3 m) and
Eahimplwh { &({5tQhloB2-f 1 -dimethydethyhoxylphasyillmethyl)-24 2

pDﬁan%carﬁGkﬂﬁﬁéciwaS renoved in vacuo and the residue
washed with water and ether and dried in vacuo at 40

to afford the title cogpoun 60 .00, . .
(a). 6- [(5-chloro-2 -hydroxyphenyl)me yq]-é-pyngﬂecarboxyllc acid

A mixture of ethyl 6-[(5-chloro-2-{[(4-chloro-2-fluorophenyl)methyl]oxy}-phenyl)methyl]-2-
pyridinecarboxylate (453 mg), sodium thiomethoxide (370 mg) and dimethylformamide (5
ml) was stirred at 100°C for 2.5 hours. After cooling water (30 ml) was added and the
mixture extracted with ethyl acetate (2 x 25 ml). The aqueous layer was acidified with

conc. hydrochloric acid and extracted with ethyl acetate (2 x 25 ml). The combined extracts
were washed with water (10 ml), dried (MgSO.) and concentrated in vacuo. The residue
was washed with water and recrystallised from ether to afford the title compound (208 mg,
76%) as a pale buff solid.
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27% as a white solid. LCOM [MH] = 420 / 422, RT =
3.52 mn. 25 Exanple 41 :

W®206H6dd8 or o- 2- [ (1, 1- di met hyl et hyl ) oxy] pheny| ReEEPRODI/H14061
2- pyridinecarboxylic acid (a).
6- [ (5-chl oro-2- hydr oxyphenyl ) net hyl | - 2- pyri di necar boxy
lic acid A m xture of ethyl

LEAMB([BHehE @64/ 266, [ RT=c0oma- 2- f | uor ophenyl ) met hyl ] oxy} -
phenyl ) nethyl]-2- 30 pyridi necarboxyl ate (453 npg),

RTINS i

water (30 m) was added and the xture extracted

with ethyl aceChte 42 X eous | ayer was
acidified with co g'rand extracted
with ethyl acetateg The conbi ned extracts
were washed with water (g0 dried (MgSO™4) and
concentrated i n vacuo. e‘é’%r esidue 35 was washed with
vv_atler and recrystallis omether to afford the
title conpound (208 , . 169 as e _hu sol.i d. .
To 8 S0lViINIGOBPTSDES sﬁé’ﬁr@s@@@mﬁﬁ%m@?w&ﬁm%e@rbow"c
ackb@08 nRY &) driRBichloporoethanen(12(niy) was added t-butyl 2,2, -trichloroacetimidate
(157(hiPakdbsroR trdublide-dieirettidnateq0.05 mipand thé enyturerstitrby Linder
arégrfﬁ{%ngﬁigj't&ﬂéé}g?ﬁ% fof 4%?\1)&1‘5. SlchiSlonfetttdie (5 ¥1) wasTRided and the

mestyrs weetador B setirpier 35%%3%9%% Iytion (13 i), The.aqueops laver
wad exiractediwithcgbipremsthane @y 12imb 1aNd thshganRinrd QrganiaLyiragtss
washaa dvith-biibié Y25 ) drizd (Mg 80l)emd xoptdntratéstie vaquo, Tie residue was

pL?Pgd Ef)&%Qs-ﬁfréété@%tbﬂ%p%%ﬁ‘%'affSFd‘lﬂé e cdripdlpdTd) man2d%) as a
white s
L

i ure stirred under argon at ambient

‘at u h . Dichl oronmet hane (15 m) was
%&Jf@i@#ﬂgiﬁegﬁ%ﬂiﬁ?g’émghed with saturat (ed sodi)um
bi carbonate solution (15 nl). The aqueous |ayer 10
o pRGNGaTSIAPE fhalnereshis#iR cpvers ol Sopatig of Ateiar and
prefuiiet Babgrougadescrilsad: egieit sboveashed with brine (25 nl),
dried (MySH) and concentrated in vacuo. The residue

B8 PHEIHE- S N NEBS S oGt £« opreparation to
SE PE? e R e ERVNINEI0L BiA 4 |,hﬁ(24% as a white
solid. LCMS [M+] =318 / 320, RT = 3.58 mn 15 It is

p@gﬁﬁdﬁ;g@aﬁst gﬁ aé@w‘ésg \kﬁtwltﬁh vilidhnd Y @ EAricRFleib seMBtidiyDS
B G oS AR EER R B ey . v
can be tested using the foll ow ng assays to
BidRERAFCHAY et EPyeind ERgReséptotei d ant agoni st or agoni st
activity in vitro and in vivo and their selectivity.
The ability of compounds to antagonise EP, & EP; receptors may be demonstrated using
a functional calcium mobilisation assay. Briefly, the antagonist properties of compounds
are assessed by their ability to inhibit the mobilisation of intracellular calcium ([Ca*1) in
response to activation of EP, or EP; receptors by the natural agonist hormone
prostaglandin E, (PGE;). Increasing concentrations of antagonist reduce the amount of
calcium that a given concentration of PGE, can mobilise. The net effect is to displace the
PGE, concentration-effect curve to higher concentrations of PGE,. The amount of calcium
produced is assessed using a calcium-sensitive fluorescent dye such as Fluo-4, AMand a
suitable instrument such as a Fluorimetric Imaging Plate Reader (FLIPR). Increasing
amounts of [Ca®"}; produced by receptor activation increase the amount of fluorescence
produced by the dye and give rise to an increasing signal. The signal may be detected
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Prostagl andin receptors that may be investigated are

DP, EP,, EP2, EP3, EP4, FP, IP and TP. Bi ol ogical
wa@\eaoewbdoys at EP, and EP3 Receptors 25 The abi | P€/ER$005/014061

conmpounds to antagoni se EP, & EP3 receptors nmay be

denonstrated using a functional cal ciumnobilisation

assay. Briefly, the antagonist properties of conpounds
usﬂfg&hé’lSEI%&ﬁ@lrtherﬁ Bad theatitd génerdted malgibeidnalybed with suitable curve-
ﬂttﬂ:g; gtion of intracellular calcium([Ca 21]i) in

ponse ‘to activation of EP, or EP3 receptors by t he

nat ural agoni st hornone 30 prostaglandin Eéﬂi é
THerfuness Pucpr &b calnivmamphiisation assay Mipsaafter refemedtio aspipe calcium
as8APHitllis&¥ ChifiédetanstérivatirysK D(CHDKd poalis irito avhichra stdbld(EEIN;

Bu8f‘é‘ch'?§ﬂ{&e£ tzﬁ@ ggérif‘%é‘ 9% OfJJcﬁ)?tht§|nFn ithert B EP)eDNREER

t t
Proh B9 LREREO o Lo SR L 1ohi AL LA
mediimguah e PMEMiF sl@rssibplementer with d 8%evly fagjad calfjsaiums2mM L-

glithiTes 0.28MgAIGeReticin i10BEM Buibipsdfen amd t Ogimhpasmgcin.
Fluorinetric I magi ng Pl ate Reader (FLIPR). Increasing

35 d
Forpenaia alsare harealad Ued PO Becckaast gﬁ’%ﬁﬁ&@@%wﬁsﬁ@& as
Vetyenearieeligiateerersuspendsdama iswitabiesgyantty sf frash Cultvrﬁemgﬁila Rl
infi&JLckiéh RS £884dell pl6R. \WOIRAAG NGIEEAOR foPCA/ HORBOA 3700 #e6:liture
mgg’ ih nagref)llg@ed: \Ht JARIg chﬁélﬁln ?ﬂmﬁ‘@ncﬂﬁ& AeldfiEri ﬂh%ld’ﬁiﬁﬁ and a

: t
uRARF BTk aieil qnsﬁmfﬁﬁmrﬂ?y S camrgniSaB i BBy J B pite
inroedezto ezhstroctaencantyatiomnefidc purves. aBs%yray batpﬁrfwg@g on the FLIPR in
ortbi 1BREEeJ3ARG hGIniN YRTpErtiés of B@otippurdsl. |Gonicarteatiahs of PGE; are

th%ﬁ%{]ée% R Bl'a e #b%éﬁ%sg%e@e %Mgﬁ@pmﬂ%sﬂf%e S dinds.

ai ni ng e| her has 'previously been

transfected. Cells are cultured in suitable flasks .
Theoddtaisaigageretedtmayee anatiisaddy meansief dpgrwpyterisgd curve-fitting routine.
TiSe 8Hc8AAtlioR @f Borhouhd that leVicits ettt maaél |sr&b|tt1)mn ofz:cﬁ/bdllelugw |

. ur bi profen an

m%uﬁ%aﬁ]ﬂ% B‘S’P Sgr?y%ysﬁ@é% (lg—'5 or é)ég\'ggbe%g%tﬁgre har vest ed

u3| ng a propri et ary reagent that di sl odges cells such

o ) h L 7a il e N

quantlty of fresh culture rredla for i ntroduction into

C%:p%é W%lsg ege[@,ﬁtpbtgvm ng i ncubation for 24 hours at

dia is replaced with a nedi um
contalnlng Fluo 4 and the detergent pluronic acid, and
Camb5urfcmat¢m|e5| ane deletrnioed usike8 rasicligand bipgipe Assay: INdhis assay
PR Meteneies akd\@ermfisrirdr tHelreabfityetb @ombateawittherritictten

t may be
pras{ééfa HE -3 PEREER R R it P eTh® 12 o st
properties of the conpounds. Concentrations of PGE2

This @ssayhdilisesdzienesedartster pvany4<1i (FHO-Y&) callp inie whish arsfable vector
c&néuﬁiag MSEP PECNIR had ﬁéweﬁsny béeroeansfudteds .Cold arehailtd@tidn suitable

f ‘?{é %P%?r}gnﬁﬁ{u}%% JJMMEW*iz%?;ﬂerﬁ&ﬂ?a‘mﬁ h§Rd/v foetal

t
M St B Or?ém Fodhalsin: oGl SrPg AT O

indofmethiasiat i on i nduced by PGE2 (pl C50) may then be
esti mated. Binding Assay for the Human Prostanoi d EP,

Cgﬁscgretd%{ached from the culture flasks by incubation in calcium and magnesium free
phosphate buffered saline containing 1 mM disodium ethylenediaminetetraacetic acid
(Na,EDTA) and 10pM indomethacin for 5 min. The cells are isolated by centrifugation at
250xg for 5mins and suspended in an ice cold buffer such as 50 mM Tris, 1mM Na,EDTA,
140mM NaCl, 10pM indomethacin (pH 7.4). The cells are homogenised using a Polytron
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25 Conpetition assay using [3H]-PGE2. Conpound
potenci es are determ ned using a radioligand binding

wW@s®ap66ob$ t hi s assay conpound potencies are PCT/EP2005/014061
determined fromtheir ability to conpete with

tritiated 30 prostaglandin E2 ([3H -PGE2) for binding

to the human EP, receptor. This assay utilises Chinese
tisbaeTBisRIbted Y21 1Ps Kirs{ &I $€tngl.edehtifiigeti @t 4B, 00PKgfos2Cmiheand the
p%ﬂ?ﬁéﬁﬂ;aénéﬁééfgl%%é%&gné ir?é‘ctigﬁ I15t WwadNed R@}ﬁioﬁ_&l?t«hlré'wﬁh?s tegBpension
o SREIHRRT 2\ o PO i TebloplbloEe Bte'd Rbnces i n
assay puftarsueiees 1M 2tbbmompolingiathanesyghenig acid JmiiNagRfA. 10mM

M&EIG (pH )i Aliquotd aRbinareniat g8ORE urdil requit€dy/ M pur onyci n and
10M i ndonet hacin. Cells are detached fromthe cul ture

flasks by i bat i ' | Ci d '
S Bl L ML ORI 4 e, o
finat aRsaR seRfleatialnm) ateripaibateddn adingl vatimene{IEBH Agr Shaingi pP=C. Al
rehgétsetcrepated prasSaybufier. TReaatiohs$ srecterminated by eapichyacuum filtration
oef BiFTB f‘llgag E%il‘?@a Bhrand@P BIthdrddst? MTRE fifdtd afdfikshiad Qfthiide O assay

i.ce CcOo fer. sych as .50 . TA g
ot ek oy B A i S egmoon
cduotingjierRaskard Jopkguny spptiigtieneouniess Wo 2006/ 066968

PCT/ EP2005/ 014061 tissue disrupter (2x1 Os burst at

Theidta SRE ddaf@bd uSRG b linafBurds fitiRg RRANIGUéDH ddRiFinive therd
e s AR o e BT Ao g
centrifugation at 48,000xg for 20m ns. The final

BiBlB&Ed Abitpat TPRecetorsuspended in an assay buffer such
as 10nmM 2-[ N-nor pholi no] ethanesu | phonic acid, 1 nM

2EDTA, ..10mV 5 H.6).  ALi .
T8 Geirine i CutporpR s e Reatldd iR oMY & hb AP Bedthora
funelidnabeadeium @'mbﬂg@tpqngasgwgn be ger&q{@egg ﬁ}'lef,b@gf qmmst properties
off doRfdouBGSary assstsed by tieir@bjityto énhibitdd eobitisation &f intracallular
céf&ngElae’f]i %QQ?oEQé 13k titEtidn dF TBOKeptdd by theQRsia T XASMENetic

. buf f er . t .

uﬁééﬁdgﬁﬂai” Y it SRy U Bl i £ 26 b dihercial
ailabiédiom egl SigmarAldrishy increasing sancenteatignsof andagogisheduce the
ainBent@P talciamsthat a givdrf eancerdratien obli4ba 19ecan auibiliaet The net effect is to
SBBHEL 8814 U5l iBharkt: Jhas sl s rouce
asseErRd VAL 7 GRIORGRATSVE THOESGa 405 UL R 'Hg'é‘d’\h"s?'}?ga Ao
insiroroant seigh aeaffiuorimelicti@esing flrie Readey éF'e'F%i)-nlé‘Cﬁ?é'” gmounts of
[Ce3NGREdUCad by Fecebtok actvativrdngreaskuibe agobiobefifinbiestarice praguced by
trig gazng %i\@gﬁgg‘g? («rﬁl:%% sigﬁ@g'mg'us%g\bl arey bé/gét_}éctéﬂ udiRg the FLIPR
e el i ety e vy s B MR g solpere
Tbebgonishaatitily lof thetooaourdseafe falprpieed By el Aoty tRCcagsq 3 Increase

inl iRPacRNtIACABbiFdation PRRE bbsemce of UBATPoUNds are assessed
by their ability to inhibit the nobilisation of

intracellular calcium ([Ca2+]:.) An 1
The bigas TB PG SOpERiRD Go e ises sk TR sValy A, (CHO-KD)
ceJsaat vh{ch, astable(Riibik FloT eghnigues 20&1986%1 Oret IR MRRPFOpIRYYIng TP
cbRthas PrévioiRly beemransiecibd.yCels\ané balhired ihrsoitate flasks containing
céh?gﬁieélu L6 dl\ﬁ@lﬂ?ﬂaﬁ OfpPne Wit 1P S/vTbetal calf serum, 2mM
a reﬁce t.he

L-grl]utgt %rcl,l, 8 5mg/ml geneticin, 100uM fiurbiprofen and 10ug/ml puromycin.

For assay, cells are harvested using a proprietary reagent that dislodges cells such as
Versene. Cells are re-suspended in a suitable quantity of fresh culture media for
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25 amount of calciumthat a given concentration of
U46619 can nobilise. The net effect is to displace
WO bwe®68L9 concentration-effect curve. The anBCIEPDD5/014061
cal cium produced is assessed using a
cal ciumsensitive fluorescent dye such as Fluo-4, AM
and a suitable instrunent such as a Fluorinetric
intretRgiiorginid aoewBkplder FofbwiRR)ncubation dersd4ripussat 37tS thefculture

mbda ]a Iaf@oo\ﬂl%PS the@iint E5rRAMiRg FRIBLA 2Rl thé BeteRfEnepIERNICHRId, and a

fuahesrénCtUBatéPr? t|a p@%cgee ngnggrqtpagﬁﬁs %h%§%9n5$§eqyﬁb§&a@d % the plate

in @estes ¢t wstmtwgn@qmerawrmct Fures: FRESIE% AR PETimes o the FLIPR in
orgémenasesd tieygdmist propesties df tive tthmpairdsbGoncentraionns oftli46§19 are

th%rggéd'&rts th e %Qt% iR e} f%tas§§§3' tHé bidtagbnistiiPosePiER MéSconfidunds.

term ne heir abi | |tyto cause an increase in
intracellular nobilisation in the absence of U46 &
Tresdatmeo penaiated ayRecanalyseibBy Meang ofehconyuisrisgd cHive: iting routine.
THedonestrdtianst emmuad yralliditE®Galaxiroalinhibiiiont of thehcaldium

mobi ff’s%ltlgn (nﬂgéﬂ- byEU&-qulwbgb fiay %%1&9&\|man3&2344% peRseheige
T i oo oo P (ERH R oo

agonisnupreseddi um such as DVEM F- 12 suppl emented with 10%

v/iv foetal calf serum 2nM L-glutam ne, 0.25ngy/nl

ticin, 100M flurbiprofen and 10g/m puronycin. 40

or assay, cells are harvested using a propriet ary

reagent that dislodges cells such as \ersene, fs
Wheee resultsiate erasented in igseent obihe sogaawd Qfﬁxarnpier%é'i'?y refer to the
sodilnt Bale nedia for -62 WO 2006/ 066968

PCT/ EP2005/ 014061 i ntroducti on into a 96-well plate.

ThotrEPAuBos BLPATRES ¢ hoareEr i s AL s e ey

prodtencid & fraeptop Themselt%p@xpraﬁwda?s R'Gﬁoﬁ’ﬁ'é'?s i A\ Slfseisitih
ndRaS 0phRAM, CEURCICR]. 'l resuits gfven anpavenayesaf @ nuhber of

%@ﬁﬁu@n&o Tthg%o Zi s, df Bx&h5I8¢ 1128 aR@PBI41UEd a pICs, value 26. More

peIaD) R v PAElS 3t S0t . R et 354 R oo

exffibitel@ piGayeluAEZ.5. dcbﬁ@@mppamdsaf@xaf\p@% fod éﬂ €Xh'P'F?é‘rP'
vagstast <60 the plate in order to assess the antagoni st
propertl es of the conpounds. The data so generated

TQeagq;'gpqq%B % qr@u%/si gzg Qﬁd@%@l (()fﬁ a[lskgpl} %oﬁo% salts were tgsted in
trtenanmaelﬁ%lcalsltal mabilisatigR ApsaY- |Tﬁﬁ|f%ﬁul!tﬁ are efprftSﬁe ea U@Fmﬂa' PK

vaiGesTObiuntforial SKI is the wegativb Yoda4ithbd 9of( the B5@pomstdigsbeiatidreconstant
a‘fﬁetem%&ﬁjmt Au JEQI‘? EP§ w&%ﬁ‘%lhsﬁﬁdd éé.*%bﬂr O'ﬁhél%%l%cbl\'iéh are .

oun rect

a used
aYia95S & THIRPer BLBRPLAPEod b orBgugp LSy G5 220 26-30 and 33
39 exhibited adfunctipnalqus valde Pﬁ Mesrarticusrlyt the CQGWﬁ!éi‘lﬁﬁ‘cPf gramples 2-4
1EX1®TW$ es-’so 1hend 3688 extilsitet Befunctiodalpii salli¢ of TS, The compounds

%e AR Eshithted b MRdiBndI PR ¢5lud B6.t he bi nding

assay uman 20 prostanoid EP, receptor. The
resul ts are expressed as pl C50 val ues A plC50 is the

ng ggrta:;%frﬁilgo g%;gg%fgﬂgégg ggd !28—49 (free bases Sor scgdS urf sal?s) were tested

in the human EP; calcium mobilisation assay. The results are expressed as functional pK;
values. A functional pKi is the negative logarithm,, of the antagonist dissociation constant
as determined in the human EP; calcium mobilisation assay. The results given are
averages of a number of experiments. The compounds of examples 2-4, 8-20 and 28-41
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15

experinments. The conpounds of exanples 1-26 and 28-41
had a pl C50 value ~6. More particularly, the
w@eonposes of exanples 3, 4, 10-12, 14, 28- 30, PGBEB2)5/014061
36 and 38-39 exhibited a pl C50 value ?7.5. The
conmpounds of exanples 27 and 41 exhibited pl C50 25
val ues of <6. The conpounds of exanples 2-20 and 28-41
expibitee alfasationa) pKbwlicuoh <Se. t Ee cvenpeuhdsofetamplest2né, SUhels-17,

16;38-32286 18 Bh A LB IekhiSiPh PRI B valladrkesul ts are |
expressed as functlonal pK; ~values. A functional pKi

ThE riSuR9 B Lol 95! 509830 043541 36 LY (e pases or sodium

cl a Lo the {T I E Ti\ B ar ressed
sgiip) W%'&It%gft%‘?ﬁ”ﬁﬁ% pran, P Ga Cka‘gé@? ||s|q1]|8n P%%ﬁ}(rt © Jrsren :fre@(p
as funcliconbnje salus. 2A funstienal R isieeepatvetiegaritivan ebip gntagenist
disdocRXiamBbretant ag Gete&&na@lnah@l h&3an 3P cakchinbirbbitlsation assay. The
Wgﬁg%xa lesVa2h 6%4>§8 3Nb§43 39335 érﬁHJé@é)kerlteB%%nctlonal pKi of

3
e Bt Shspimes Y. 2,00 o S

fua@tmamiﬁ@f 2 5. ehhgrRgmpeunds. of xampl ead 1131 éx?ﬁ anq Syexpibited a
fuhctivobl piiaf <@Ki  val ue <6. 35 The conpounds of exanples

2-4, 8-20 and 28-41 (free bases or sodiumsalts) were
Nb @ﬁac%g.daneffel&e WergeBsdrii if ahaseusstsobi | i sation assay.

The results are expressed as functlonal pK; values. A

functional pKi is the negativ ar|thn10 of th
T gRjRIoR ! ASS J8s S ICaRISA TS TS RGN PP oS athess for
pritaritgein résp@ctaflany subsegbéntiagplication. abe alaimsbfsuck subpseguent
a;?dhlé@tﬂm@ﬁ@y KEOdiRERIa8 ARy fthtule BHEBPEYInAlon O RAUréEddsBribeld terein.

BB s e i Wy oo

ble(PYOfa?@E’p@‘a%"" outriffaitad Ping RISl es 2, 4,
8-11, 15-17, 19, 28-32, 35 36 and 40 exhibit a
functional pKi value of <5. The conpounds of exanples
1, 3-15, 28-30, 33-34, 36 and 38-39 (free bases or
sodium salts) were tested in the human TP cal ci um
nmobi | i sation assay. The results are expressed 5 as
functional pK; values. A functional pKi is the
negative |logarithmo of the antagonist dissociation
constant as determned in the human TP cal ci um
nmobi | i sati on assay. The conpounds of exanples 3-12,
14, 28, 30, 34, 36, 38 and 39 exhibited a functiona
pKi of >6. More particularly, the conpounds of
exanples 3, 12, 34, 38 and 39 exhibited a functiona
pKi of z 7.5. The conpounds of exanples 1, 13, 15, 29
and 33 exhibited a 10 functional pKi of <6. No
t oxi col ogi cal effects were observed in these tests.
The application of which this description and clains
fornms part nay be used as a basis for priority in
respect of any subsequent application. The clains of
such subsequent 15 application may be directed to any
feature or conbination of features described herein.
They may take the form of product, conposition,
process, or use clains and may include, by way of
exanpl e and without limtation the follow ng clai ns:
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WD 2006/ 066968 PCT/ EP2005/ 014061 CLAIMS 1. A conpound
of formula (1): RRb RB RO XR R3a R2al | R3b Z Y
WR006/696966 wherein: X is Nand Y is CH or X iBCKEPEDE014061
Yis N Zis 0, S SOor SO; Rl is CO2H, CONHSO2RG,
CH2CO2H, NR4ACOR7, tetrazole or CH2tetrazole; Rea and
R2b are each independently sel ected from hydrogen,
cihaivs CN, SQ2al kyl, SRS, 10 NO2, optionally
substituted al kyl, opti onal Iy substituted al koxy,

optional |y substi t d aryl, and optionally
subs’%P‘?’UPéﬂ‘ fﬂg? R3g and R3b are each

i ndependent |y seI ect ngfr hydr ogen, hal o, optionally
Bt ed al koxy, or

substituted alkyl, opt\.onaly
NR1OR11; Rx is optionghl y ¢ bakyl ,
nal |y substituted

optional ly substi tgit-et
15 al kynyl, optionall ' - het erocycl yl ,
optional Iy substituted CQaQv{bicyclic  heterocyclyl,
or optionally substituted CQBQb-aryl: K4 is hydrogen
ngeﬁn optionally substltuted al kyl; R 5 is hydrogen

anotlonall st ed alkyl; R6 is optionall
xéﬁM§f‘i’t us &4 Qﬂgyﬁ 9vdﬁgll’ly substi t ut ed aryl, or d

Zchbl&r&@by8©ubst|tut ed 20 heterocyclyl; R7 is
ROBID HabUN%Cmﬂ“ I ¢HJCEHHaNR§/¢ORb pétiazoldr CHstebrazalé;ut ed

RBE! § R’mé(r% e\éukh f”@gé Ay el 6rﬁ H%&g}g(er?rh)é'o' CRPEDAM), ISR,

Nﬂeto@tﬁnefgux Sk nﬂereef&'wsy st i ol Setionpl spsttuteg an

andsoptipdallygehstitiited betereanydr al kyl ; 25 R9 i s hydrogen,
RAVAE &Y arefdad® irid@ﬁerﬁfenﬂy é@écted)fforRﬁydmderR%atoogﬁttdnaiy suibstituted

alk) ?pggﬁg%ub&twgas oh'BN aﬁmaﬂat tached form a

R ety st g rophanaty SRR ARER) SBigyny Bfbspiee
alaynyl oRfortatig eutisétutad CR°Q Heteragyistyh optionahy substi GRQ -bicyclic

QbiRGOE ndorfdbﬁéﬁaﬂi y S@ssaried cai@uiy; Qa and Qb are each

Sl R AT et
Rs@l"\é’é{OQG"PF@'r‘TPPHP&PU)’ St QI ‘a or R10 and R11
Rf saptibrelly \sulbd’nlttttértalhylicrmjgmilytsgbs,nmt%awh eyopijosaliy upstituigd
héfdy@; al i phatic heterocyclic ring,
R’ is optionally substituted alkyl, optionally substituted heterocyclyl, optionally substituted
aryl, optionally substituted alkoxy, optionally substituted heterocyclyloxy or optionally
substituted aryloxy;
R® is hydrogen, fluorine or alkyl;
R®is hydrogen, hydroxy, fluorine or alkyl;
or R? and R® together with the carbon to which they are attached form a cycloalkyl ring,
optionally containing up to one heteroatom selected from O, S, NH and N-alkyl; or R® and
R® together with the carbon to which they are attached form a carbonyl group;
Q°and Q° are each independently selected from hydrogen, CHs and fluorine;
R™ and R"" are each independently selected from hydrogen or alkyl; or R' and R"
together with the nitrogen to which they are attached form an aliphatic heterocyclic ring,
optionally containing an additional heteroatom selected from O, S, NH and N-alkyl,
and derivatives thereof.

2. A compound according to claim 1 wherein Zis O.

3. A compound according to claim 1 or claim 2 wherein R and R are each hydrogen.
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optionally containing an additional heteroatom
selected fromO0O, S, NH and N-al kyl; and derivatives

wo beseaies 35 2. A conpound accordi ng to cl ai mACTREIeH 4061
Zis O 3. A conpound according to claiml or claim?2
wherein R8 and RO are each hydrogen. -65 WO
2006/ 066968 PCT/ EP2005/ 014061 4. A conpound accordi ng
to any one of claims 1 to 3 wherein RL is CO2H,
Cm'ﬁ%?ung &Efn?%&gﬁy o oF-clafin€ P8 WAt ROE B, L O

wherein Rea i s hydrogen, R2b
CQ@'Y'SQaﬁ{OQEW rgmiel s positioned 1,4- relative to the Z
substituent and 1,3- relative to the nethylene

5 Py i Mydmpdingtatcoringo aoypELsfEizras ot nieten RF*as nydtogen, R® is
eﬁ nH %EEB%@VWW‘PJUVE?HW'Z%U@L&%N \a(md 1R-¥elQive té tHe Y

CH, or

m@PV'ﬁ'PRJIp REY- Rl i s CORH, CONHSCORR6, or tetrazol e,
R2 is hal ogen; 15 R3 is hydrogen, hal ogen, or

6.0Pt | RB&hpourdHessrdingttedlai kwhichfxa csmpauridaiddringla (1A):
substituted al kyl 2optl onal | y subgti tuyged al kenjrl,
optionally substi d—al kyny onal |y
substituted CQaQb- het \optl nal |y substituted
CQaQb-bicyclic heterlg 0 onal |y
substituted CQuQo-aryl ;~R6 i® optiYonal |y substituted
al kyl, optionally substi t ut eca aryl, orggptionally
substltut ed 20 heterocyclyl® and Qa and Q are each

whergdgpendent |y sel ected from hydr ogen, CH3 and
E'Ngl&a 98 cprP'x%eéH Al e, t hereof . 25 7. A conpound

seI ected fromthe conpounds of
eg’%f"ﬁpz 4P 320 6har maceut i cal |y accept abl e
R%Inelhakogemve t hereof. 8. The conmpound of formula (1)

R}"ilﬁ 'g%&}o bén, §§1J[o©5n Cd?” fishally étit(sgt;qfs}d}{dé(mfé " W "
RS {éo% Al itd) iy oPdrafl} S
allgw. patarely shshiulse % q’%” St eaanely C@%ﬁwﬁege‘%% bicyclic

hampyolw,lmgpmmmn@t@&@ r6m§] to any one of clains

Rél.s*oetn&aw s@ s EIRE Wpticrdlly yutsstittet abl, or citivhallytsubstituted
h&tOBL5ERN N I 4rd9et her with a

Q?and Q" are each independently selected from hydrogen, CHs and fluorine;
and derivatives thereof.

7. A compound according to claim 1 selected from the compounds of Examples 1 to
41 or a pharmaceutically acceptable derivative thereof.

8. The compound of fomula (1) which is 6-[(5-chloro-2-{[(4-chloro-2-
fluorophenyl)methylloxy}phenyl)methyl]-2-pyridinecarboxylic acid or a pharmaceutically
acceptable derivative thereof.

9. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 8 or a pharmaceutically acceptable derivative thereof together with a

pharmaceutical carrier and/or excipient.

10. A compound according to any one of claims 1 to 8 or a pharmaceutically
acceptable derivative thereof for use as an active therapeutic substance.
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phar maceutical carrier and/or excipient. 35 10. A

conpound according to any one of clains 1 to 8 or a
w@basmeoeit i cal |y acceptabl e derivative ther epdT/EP2005/014061

use as an active therapeutic substance. -66 WO

2006/ 066968 PCT/ EP2005/ 014061 11. A conpound

according to any one of clains 1 to 8 or a
11pharAresrapdundalctording ¢e ey erid & ciiims ¢ & 8 vea phameastutically

a lééﬁal')l dbARtibE %Féﬁfﬁr u@fe irfth€ §BStidn08r 3\dridflioh Svhiﬂh% He@ited by
at EP, receptors. 5 12

thﬁé?tl%‘d) 5’?’% PEEFi Wﬁe% Wurmn or ani mal subj ect sufferl ng
froma condition which is nediated by the action of
12PCGE2A aietHol, of trestirgt aotsmavhorcamiroal ispbjestessiffexing findrs aesonditiort which is

medhtdd ?WH £&ibn 8MPEE] &CEF" \fScéb‘fB?éJ %lcﬁfcoﬁlpﬁm#lﬂﬁﬁstenng to said

subjesF m@%flv%ampﬁfﬁgfe&swgwné Fertinate 5oy bréetcgms 1go pora
pharmeceiienliy Beeantaile dryivativaiie®obr ani mal subj ect
suffering froma pain, or an inflammuatory,

13, rmu;g eﬂ'gidm r‘aehurﬁﬁvéroﬁﬁﬁﬁ%ﬁbjééﬂ SUffefig fréhalpain, or an

ot oA 088, bk T e whit metnos
coamgesjacimmts@nngﬁg,s% sulject an gffagtive ameunt ¢f @ ctpmpound according to

arytonerohelaiis €& 8 yr apleepheditiealyearctemsably detivativetiereol5 14.
A net hod of treating a human or ani mal subj ect

uf f m i nf mTat or
i s AR iz AR o Bl o
nwn&tm@w@@t visgeral ppinaviich methng GaMPTesadEunpistinmito 3id subject an
efREHA sHheltht bba asyipeune amﬁordlngltmran)&ona)of&lams dto8ora

py%lsp,ggggfmw% a08d tgb@g&ﬁ,@{,\gpﬁagregﬁri vative thereof. 20 15.

onpound accor g to any one of clainms 1 to
8 or a pharmaceutically acceptable derivative thereof
15.0r Wsreofreacampesnd Becasding tanyi angreé iMoot 1a §ier 3 pharmaesitically
adbptableeAvtitive Geradiifarhhé manefdttatesst ahyeditement fordne tréatment of a

ccl:> (Htion Fhichiis %ﬁﬁﬁgfbgéﬁe aé't@n OHSGEQ“at P eBpnased accordi ng

to any one 0 or a pharmaceutically 25
accept abl e derivative ther eof for the manufacture of a
16vedi Usmefra cananouny @cearding keaity ane of glaehiq $Ar @phamaceutically
a&@ﬂldbféldéﬂvawé khersof foriaé mandfactare ofraf hedivarhent for the treatment or

AP e B B S e

"%FOQQQSP‘?@“VP ?rde%a bharnaceutically 30 acceptable
derivative thereof for the manufacture of a nedi canent

17.0r  USeoftd esthoRint adcordipg &v&riytdnerof efainas ¢ an8lot & pharsacéutically
ac?c%Pfane W/%R/Q "(ﬁ’er@cﬂ"f&]’ th FidhORaLR & dorﬂécﬁ]cé’rﬁer\{'f&o(ﬁé fbatment or

PrBuHian &1 8 POMANGRSUER A B MR A LA o S isceral pain
reacting a conpound of fornmula (11): R8 Ra Rea x CQOZP
1838a A BRdeeddtor phliphring a compound of formula (1) according to claim 1 comprising:

reacting a compound of formula (Il):

frad

(I
wherein P is a protecting group and Z, R®, R®, R®, R®, R* and R are as defined fora
compound of formula (I);
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(I'l') wherein Pis a protecting group and Z, R8, R9,

R2a , R2b, R3a and R3b are as defined for a conpound
wobkoobosdyes a (1); -67 WD 2006/ 066968 PCT/ EP2005PC/RBHBS/014061

with a conmpound R -L; wherein Rx is as defined for a

compound of formula (lI), and L is d, Br or OH and

if required, and in any order; converting one group Rl
withoa asrapdiumt Rioup R1; and/or 5 effecting deprotection;
wiRRGH 8 i & S8rR8d for SohBlihy & HiRRI£AS, and €8s CI, Br or OH;

and if required, and in any order;

converting one group R’ to another group R'; and/or
effecting deprotection; and/or

forming a derivative thereof.
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