WD 2008/ 1289511PCT/ EP2008/ 054647 OXADI AZOLE
SUBSTI TUTED | NDAZOLE DERI VATI VES FOR USE AS

wWERHBNEEISI NE 1- PHOSPHATE ( SI fb) AGONI STS The PCEERINS/054647
i nvention relates to novel oxadi azol e derivatives

OXADIAZODB\SUBS A8 TERIRbAZDE & D@ﬁNA\ﬂ*le FRIFP0SEYES SPRINGOSINE 1-PHOSPHATE

preparation, pharnaceu I'tions containing
5them and their use in éﬁg f;?)i\gg nt of various
di sorders. Sphingosine 1-phosphate (S1P) is a
bi oactive lipid nediator forned by the phosphoryl ation
of sphi ngosi ne by sphi ngosi ne kinases and is found in
Thei @ﬁsqzrémegt@mreﬂai@s Il vl oxadiazgleslegivaiived havidg seaimscetpgical
it [
Y5 BoREs dor ik plBon, PRPAPAE RSP gppizining
S th(eu@wlﬂﬁ@r ege Ialthqty%mnaofmarlmwwg(mz) 27104; Sanchez
and H a 2004, J Cell Biochem 92:913). It has a w de
range of biological actions, including regulation of
Srz*émgosmeoﬂrnf@sahat@n(shﬁ)ffSeraerb!qaatl\rQ)deldrmsmedlatw formed by the
ph\@gﬁéﬂ/@ﬁ gﬁ%&f}w@ﬁ@ga g;‘tthlgE)élﬂgkﬂgs SEIEOAC 3 J Y il hﬁ Ib§els in
ths%)od Hily erosiypeq ped swre@ﬂFbyr@mehgr Ofecalldyrgst mcluﬁimgethgzse of

10 hé(?%gep& QH&?#%E Cﬁ]aglplét g%%?é sEf@a?a)ortcr)n %1%1998 J Biol

Chﬁmt if8(4&) Q?%Sﬁn@’ftﬁﬁﬂr@d"@ﬂ@@ﬂ hpr Biaghem 23 dt h@ﬂna wide
t

rafd g?)}‘mco déé/eil %&;t.&%ﬁ%&ﬁ%%@wmﬁ%ﬁ% gpsz?glﬁﬁrgtlon dlffer8nt|at|on

mojélty wpmuI@IS@bcma ringdtaclivation: osﬁlrgl)ammai@ry@eﬁs ped elgtatets (Bynsyand

Hef SRI0e B éic‘ﬂ mnj?l\ﬁge)ggg)e Odlb 2%%9 Fl'bf%ll'alﬁép@r?l\fégre%ﬂs Kave

ex resse 1P4 exp ress

15 bqeé‘nﬁ‘?%ﬂb@(bﬁ?"t I(ECiQJé)s S @955)p|8|1i?§r(|Eld9 3)nSHP4i(Rdakd and
t o orﬂﬁ%r &5t bithe RE-BRJein -EBGMeé 'eQH&heI}QI @lf@?érftlgfcﬁpbene

roteins to pronote a varl

famllb Pbgicertors (E4pnes als?00R| Ftharraﬁ@plwl@al R@@@Wsﬁée%ém%nchez and
HEB ORJAYS) GBIt BidAeAi §t§/« 9%3911%? e?h@s‘édS"’le@e;%QrgdfsholN dlfferentlal
Cel I ul ar Bi ochem 92: 91 25P osed roles for
mBNNA1 exerespionr WithcBlidE3| Paipaovidgely exressaski vt 4 @@Eﬁ@ﬁ% on
20 Iyt‘nB AugtdRNASHRR P&%ﬁé ‘?i@s@é%daﬁ(f fSQ?’BS rﬂﬂarﬁﬁqirptbpﬁh'eﬁ"d feh!iSwer
osen and Rev nnunol
de@g%insﬂp@e@f Tthﬁlé semailwa élﬁémnbiiuh‘q?&tﬁe()fkﬁaéﬁﬁ)tﬁw@?e@ nrﬂmate a variety
ofr‘éi{re? Ealorfes&?’nt %!s mﬂﬂearﬁlnqlat Q@U%s B‘o@ﬂérﬁtét(ﬁ]o&\'ys@lActa 1582:72,

peri nment Aut ol nmune
Sansbeprad birs2q04 éC(eIMEDBI@@fa@T@Z&m}vS to reduce the
severity of the induced disease 30 (Brinkman et al
2003 JBC 277:21453; Fujino et al 2003 J Pharnacol Exp
25  Prphesed3ogey dor \iepbS BR1 aeceﬂm4m§|umulrymphﬁ@u’4@ltreﬂfwﬂmseytokme
m&?dﬁ%ﬁ)%uﬁﬁre?élonzg%l eﬂ‘eé\@% &%% Ilélr%% Elﬁot ety ogﬁl 5005 Nat

activity is reported I at ed ect 0]

RO Mg -86%) é\ﬁlonkﬁtﬁimfcﬂw%Ptr&C@moahwmew usieghin aeimber of
adt%ﬂﬁﬁhn%yaﬂdqmnsgl%ﬁt%h?ﬁaﬁld’ﬁl H?)dél%pl%clﬁgmg é(bénr‘h@ﬁ‘t%l' AStofmthune

sequestration o cytes wthin secondary

qumbhlémllt%@%émod@w tpﬁ@duoyﬁbﬁ seaiids of the indeiced)digease

30 (B"nﬁP(rﬁEﬁ'é@leﬁ mel Jﬁ@fﬁb zlmg@hpm%nétaau @o@m B ariRds! I§xp Ther
| mmunol ogy 7, Forrest et

37 R Gbebbget M%@ﬁﬁq@mmww Ef’QD@@,‘E’@B%aWQQﬁI‘raJrMmReSO”
In@@ﬁ'ng-rbﬁrm?’oﬂw i 2BiivityaRNRpBHedlto Zt%oflneb%%dz%? #3838t of S1P1

Publ®i shed data on agoni sts suggests that cConpoun

agonisiy AR MMRheaYIe & CU'@E@‘ Broughethg fymphy éxﬁé?iﬂoTreﬁFT@ﬁﬁtt\’W@ S1P1
g%ﬂslts %JSrSJ[I_:t%C'ﬁ t‘ﬁbasé u%@trrﬁ%ln'oﬁtﬁltyhﬂﬂan Hgtéﬁé‘lvﬁfhlrﬁggcmghz tymphoid
35 orgas gWHY ay Bweehymah @G@% iTghein oBR deversibleamyipheral fymphgpoenia in
arhRBEmeteHUBHRNCO! AL 1 BhRBhAbaPAGHBTYNCE GRS St Wizehs
contributes to the reduction of novenment of T cel
fromthe | ynph nodes back into the bl ood stream 51P1
gene del etion causes enbryonic lethality. Experinents
to exanmne the role of the 51P1 receptor in |ynphocyte
mgration and trafficking have included the adoptive
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The i munosuppr essi ve conpound FTY720 (JP11080026- A)
has been shown to reduce circulating | ynphocytes in
wapriosatssand man, have di seade nodul ati ng act i RCT/EPI008/054647
ani mal nodel s of inmmune disorders and reduce rem ssion

rates in relapsing 25 remtting Multiple Sclerosis
(Brinkman et al 2002 JBC 277: 21453, Mandal a et al 2002
Sci ence_ 296: 346, Fujino et al 2003 J Phar macol ogy and
Pwm@ﬁol@mﬁler‘Bﬂ%ﬁéﬁe‘@ﬁnr@set@d)go%@@ 2781 3pkMhaRukiished data on
g%)g%ﬁs gﬁ%‘s@qrfat‘]compﬁﬂﬁﬁ’ltéamdt%u%eé%g of Wb 1Iﬂ$ r&leE or from

ur ol nmunol ogy 153 , Morris et a
the nealinsurfs: 3I97@ter®ilsehor2(§69|@handrafémtélg?0%cFASEB J 18 551

Ma_thtﬁfb?a‘ﬁeéfltdl 9@041F&§tu$&§27 @@%‘6 &l 9605289e°1n n Big] 12:703) and it is this

Transpl ant ati on 079, Kappos et ng
FGQUW}@dl@l %@13%69@249)1 Imrmu@ edppiiehd CD@FIGU’EBSF &l theyradngtion of

mb%nﬁ’&ﬁ%?*ﬂ%h’é ﬁ%rﬁ%é Qmphmdpybé&mmageébl%d kiroases to

gl ve nol ecul e tha as agoni st activity at the 51P1,
51P3, 51P4 and 51P5 receptors. dinical studies have

S Ef?& ¢Rks %Hﬁ)ﬂ}dﬁ%ql%tm hifyD E%J Yiftchtd B &hdnTind the roIe of
ra car |a|nthe st 24 hours of treatrrentd?app
thet815’|1 rogERéOTNR WITEgCYKe Inigliadpm and 88ffighing haveringluded the adoptive

tré’f‘é?&’r%@}'&%ﬂ(gd a1 P$ d%ﬁ&é‘l&hf iR iR® |r Hg’ ) \/ﬁ%otgbé 'fﬂlé’é 'Ithrége cells

3 receptor, based on a nunbe ased
sf@medea resiped eaieas Sronpeepadanydymekoid l@&%e(l\/taftlomm et al 2004
N&UR@$§73§@? 2008/ 1289513PCT/ EP2008/ 054647 out ani mal s
which, unfike wild type m ce, do not denonstrate
bradycardla follow ng FTY720 adm ni strati on and the

s+|51ehé%f al%ﬁéerﬁé%c‘ﬁséd ¥$?|8 W&%Hﬂ?l—fhal deidliRotih nﬁJdul%QQA‘(Auende et

|oor%an|c dicinal Chemstry Lefters

al 2R & V8t364P. @@9‘4 Smeitor @t BRg2095 kiR Kh %164&0 W@USGSDGC’E to
thABH d ofhiad a&fﬁn@llﬁnéﬁédlﬁg h%vé)z(c%g reBBﬁe(f @ IHaVE NG effect on

pat ent aﬁp I cati ons describe o I azol e derivatives as

iscjaled lygehinades WHHBMEYSIE contipgmnIBeBAgle ingneddatinpgiimune
d.é’é@@é/sl%%?ﬁ %W@/o%&éé@% é\BQnW%%%ﬁrehéoﬂkﬁnal ‘gates’ of

ow ng patent application describ
|ymﬁbﬁilce€1ré}$§§§| MWACH| aigdhe lanhosies ang mpr ¢V§PEUF\@89¢M¢%\PQFGSS (Wei

W@QQ@@§ N;}M%ﬁﬁ@%?m Jhee fol |l owi ng patent applications
describe 1 ndol e-carboxylic acid derivatives as

| eukotriene receptor antagonists, pesticides and

Tr?egr RN G re S HROESh A& Rl EPPERY iJ\f’qH%OO\Q@%/ (RR08eh sifdwn to
439 785 and DE 39 39 238. 15 International patent

redvest ¢iccaltatiog Waherded inemimpls andgean. have digeaseonpddaling aggvity

mazgrf?rﬂ'als%d@fs b fnmdiel diBRRPE Und reduce ré‘r%%rsﬁﬁt 1a8%2ln relapsing
pat ent apghécatl on PCT/ EP2007/ 064185 di scl oses

remittied Mubipedbacrepie (Bukaraiorpd20Q& BlganT 2i 45% Mandalaset p 2002
Sél@rﬁ%pi%rMGAFﬁﬁrfdJ&tt Aabb Y PI¥RhcAb@P SnPEXSHIRAMM dhe PR utics

now been found whi ch provi des agoni sts of the 51P1

3GoAR88B o BrinkmaT gk ah 280% Mimeripaant iTsansplaatatipn e Yoo Wetks et al
20@2@&@%%9%&8%%?1 dd, )M&Fls %t sPpdost Big eRmunBB3£3570, Chiba

wherein
2005 Pharmacology and Therapeutlcs 108:308, Kahan et al 2003, Transplantation

76:1079, Kappos et al 2006 New Eng J Medicine 335:1124). This compound is a
prodrug that is phosphorylated in vivo by sphingosine kinases to give a molecule that
has agonist activity at the S1P1, S1P3, S1P4 and S1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results in bradycardia in the first 24
hours of treatment (Kappos et al 2006 New Eng J Medicine 335:1124). The
bradycardia is thought to be due to agonism at the S1P3 receptor, based on a

number of cell based and animal experiments. These include the use of S1P3 knock-
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one of R5 and R6 is hydrogen or R2 and the other is
(a) WO 2008/ 1289514PCT/ EP2008/ 054647 (a) one of R3
WarwsRas9sE (b) 0 Z OH (b) A is a phenyl or aPGI/BP2008/054647
6- menbered heteroaryl ring; 5Rl1 is hydrogen or up to
three substituents independently selected from
hal ogen, Co_ 4>al kyl, C(1_4)al koxy, C(5_7)cycl oal kyl,
C(5_7) cycl oal koxy, trifluoromethoxy, difluoronethoxy,
oyt anfr ale Mdniads H9I||ke \@%W@e r@p@r(y} not@@mor@trM@dwrdla foIIowmg
Fﬁeﬁz%fébﬁﬁm.%tréﬁdhgénd PeRRE! 'sﬂ% Py %bemd@’ (Hale et al 2004

hydrogen or up to three SUBSt ] Laoht e
BlpW@ép'@n&eM&%ﬁ'@%l @b@@!ﬁtfﬁ/r baiteral d¢/8h01.cSanna oah) &l kgA04 JBC

279 1383bak 60X tteﬂ de)sl%%ﬁé‘érhp’%ns&hﬁ%%ﬁ 5EDGNOXY,

trlfluorone and cyano rogen or hal ogen;
is C(14)al kyI e optionally interrupted once by
The @ilomna@atqmﬁww@aé@tsl dnsaripg owkmqlq dervativas P bdh a@gmsts

W@bsh@sfiwfv\@ﬂéﬁ}ds%w@ ”\'/vg)rdmﬁﬁﬁ 68 d%d@# k8 Cishd/f R8s and

en, methyl and h oxyl, wth e provi so that no
WEORHSA33-om i s substltut ed by 15two hydroxyl groups.
The present invention therefore provides conpounds of

Trfeorl‘&%\ﬁn%l PhteRl %%Jliﬁac'ticj;nhede%eflbes%ngf& gxgﬁamrﬁérﬂ/aﬁves as
Rl1, R2, R5, Rs, an are as ned for ftornul

ar‘(tip'ycprnaviral agents: W096/009822. The following patent applications descrlbe
indole-carboxylic acid derivatives as leukotriene receptor antagonists, pesticides and
agrochemical fungicides respectively: WO06/090817, EP 0 439 785 and DE 39 39

238.

International patent application WO06/001463 discloses various compounds as

agonists of the S1P1 receptor.

International patent application PCT/EP2007/064185 discloses indole-oxadiazole

compounds as agonists of the S1P1 receptor.

A structurally novel class of compounds has now been found which provides

agonists of the S1P1 receptor.

The present invention therefore provides compounds of formula (1) or a salt thereof:

wherein

one of Rs and Rg is hydrogen or R, and the other is (a)
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WD 2008/ 1289515PCT/ EP2008/ 054647 wherein A, Rl, R2,
R5, Rs, R7 and Z are as defined for fornula (I).
wab@spessent i nvention ther efore provi des conpPUTEBR200$/054647
formula (11) or 5pharmaceutically acceptable
derivatives thereof: R6 R7 \N R 14 N R3(I1) wherein
one of R5 and R6 is hydrogen or R2 and the other is
(a) 10 (a) one of R3 and R4 is hydrogen and the
other is (b) 0 ZI< GH4b) A@spN phenyl or a 5 or
6- menber ed het er oar ng-(\R1|j s hydrogen or up to
three substituents el ected from
hal ogen, C(1_ 15 4)a _4)a|koxy,
trifluoromnethoxy, difRyoromethoxy, trifluoronethyl,
cyano, and optionally substituted 6ﬁ%nyl or optlonally
mﬁyy$§kh@¢§q3§»or 6 nmenbered heteroaryl rings; R2is
hydrogen or up to three substituents independently
sel ected from hal ogen, Co_ O 4>al kyl , C(1 _4) al koxy,
trifluoronethoxy, diflug t hoxy, trifluoronethyl and
cyano; 20R7 is hydrogen or 0 en Zis C(14)al kyl
which is optionally |nterrupteé Nor O and is
AR bmfgt b¥a ?Bpé%én%é‘%gd R oRAAAGRE Yor methyl. Wher

or a 5 or nbered heteroaryl ring it
RnﬁWVB@Q@D@éUpt’EQﬂt@GG ﬁybsjlﬁlez@ pdepandentyspiedted Eamshalogen, G

il ected, fik hab0gaenioduy) aldﬁ c C%H(OQ? al koXf»ﬁffluorometh Xy,
4)tlr@l Tl uof|4 &ﬁ] 89’ \{qi uor}Joms %ny, trifluoronmethyl an Y
digyaserpethoxy, trlfluoromethyl cyano, phenyl, 5 or 6 membered heteroaryl rings,

piperidinyl and pyrrolidinyl;

R> is hydrogen or up to three substituents independently selected from halogen, C.
salkyl, Cygyalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Rz is hydrogen or halogen;

Z is C.qyalkyl may be optionally interrupted once by N or O and may be optionally
substituted on carbon by up to four substituents independently selected from
halogen, methyl and hydroxyl, with the proviso that no carbon atom is substituted by

two hydroxyl groups.

The present invention therefore provides compounds of formula (IA) or salts thereof:

wherein A, Ry, Rz, Rs, Rs, R; and Z are as defined for formula (1).

The present invention therefore provides compounds of formula (IB) or salts thereof:

(IB)
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WO 2008/ 1289516PCT/ EP2008/ 054647 It will be

appreci ated that for conpounds of fornmula (I1), when
wR400842895) R3 will not be présent and t he bondBRCT/RP100&054647

aromatic rings will be arranged as depicted in formula

(1 B) described above. 5 The term"al kyl" as a group or

part of a group e.g. alkoxy or hydroxyal kyl refers to

a strai ght or branched al kyl group in all isomeric
wheseing, RihBe. ther s 'R (andaX agg ag/defined fasfermuta dh al kyl

group, as defined above, containing at |east 1, and at

nost 4 carbon atons Exanpl es of such al kyl groups

i nclude nmethyl, ethyl, propyl, iso-propyl, n-butyl,
THeSo%re%Qntb%\Yentlgﬁe"?hé?e‘ito)’% pFo‘%fd%sb%BWngﬂds”eBﬂjyﬂoﬂﬁQle(ll) or

pr opy anpl es of suc OXy groups
pWﬁ@BGﬂeCwéﬁﬁﬁﬁvaUéﬂﬁ6%¥W8®ﬂﬁﬁ@ﬁy i so- propoxy, butoxy,
| so- but oxy, secbutoxy, tgrt-butoxy, or
1- et hyl propoxy. Suitabl g C(B;7)cycl oal kyl groups
i ncl ude cycl opent yRs~\gy exyl and cycl oheptyl. 15
Suitable C(5_7)cycl oal y'Q i ncl ude

cycl opent oxy, cycl ohe and cyél ohept oxy. As

used herein, the termgp/hal ogemt_refers to fluorine
(F), chlorine (C), bronine (Bﬁ? 2 iodine (1) and
the term "halo" refers to the hal ogen: fluoro (-F),

wiedvkioro (-C), brono(-Br) and iodo(-1). The term

ond FFET A< ] EREGPENE Sainu AL W@t ed ring whi ch
conpri'ses ‘one’ or %'}eroa en the term
heteroaryl represents a 5-nenbered group it contains
25 a het eroat om sel ect ed frqg10 N or S and nay
optionally contain gzTuokthey 11Xo 3 nitrogen atons.

When heteroaryl rep e;@n S /Ahgggered group it
rogeh™at . Exanpl es of such

contains from1l to
5 or 6 nenbered heter@aryl rings include pyrrolyl,
triazolyl, thiadiazolyh, tetrazolykd)inidazolyl,
pyrazol yl , |soth|azoh¥% t hi azol yl, i soxazol yl ,
|5

Om&laﬁld Ruds Bvirages gnd the gthes infp) | fur anyl, thienyl,
pyridyl, pyrimdinyl, 30;;§f2|nyl pyri dazi nyl and

tr|a2|nyl One enbodi nent the invention is a
compound of formula (1)Z ein Ais thiophene,
pyridyl or phenyl; and OH% j s two substituents
i ndependent |y sel ect ed from ?oro, br ono,

Aksmpm@pbmyafesﬁmupdmyedhe@hnfwrmg met hyl pr opoxy,

RoK38 roshbioh YHI MEES Sl b AR Sected Bom haiagen. .
o 3iyl.r Ghikalkayy, , tridudrpmettvxyre tifiybrometydxy, pifleydmethy, cyano, and
op‘{%gelg/zﬁl&ﬁ%%ig ﬁfg%gﬁgr 0 tlcméﬂr ggﬁﬁﬂutgﬁl% 57 'rﬁerﬂ%f?r@&%ee'fbroaryl

ené, each op
rirgsbst it ut ed by gen}dlnethyl One enbodlnent of the

i ' [
Rg( |§;ﬁ?g%dggﬁzgr?gq%ﬁgg%gg%glttfgn d§ %Qﬂ;ﬁn%ﬁﬁ 8) é/rénhqeéc?'frﬂmﬁ% +gsen o
Vb iy gallengl, trifluoromethoxy, difluoromethoxy, trlfluoromethyl and cyano;

Rz is hydrogen or halogen;

Z is C.galkyl which is optionally interrupted by N or O and is optionally substituted

by halogen or methyl.

When R is phenyl or a 5 or 6 membered heteroaryl ring it may be substituted by up
to three substituents selected from halogen, C4jalkyl, C.salkoxy, trifluoromethoxy,

difluoromethoxy, trifluoromethyl and cyano.
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wda008t18p5pr opoxy, cyano, tri

10R1 is two substituents independently selected from
chl oro, brono, isopropoxy, Bropoxy, nmet hoxy,
| uor onet hyl , PCT/EP2008/054647
trifluoromethoxy, cyclohexyl, piperidine,
pyrrolidinyl, ethyl, 2-nethylpropyl, phenyl
andcycl opentoxy; and R2 is hydrogen; and 15R7 is
hydrogen; and Z is ethylene or propyl ene, each
optionally substituted by gemdi nethyl. One enbodi nent
It 41 Heh§p(d &BH R f?rsco%pg)rgggé;ﬁp@rrﬂula i A%éﬁ%éﬁ/b)%%lﬁh& be
prsaerit§nti bgw Imtty% atamatidinge die he layrageekas dapittedrin formula

(I§)'He%&:‘?oed'a°t§%’9 opoxy, cyano, trifluoronethyl,

triftluoromethoxy, piperidine, ethyl and phenyl; and R2
i s hydrogen; and R7 is hydrogen; and 25Z is
ene, (o r
TR Y fa¥h °BR |og% QQQyA §Gart %Pg@m[@g@y% hpae%xyegwﬁpgbmo a

stt@fﬁpd b@@éhed alkd grounsinpildpgmeriaipamsOREe tiegm cﬁh@r%yérr@fers to
arl §Igﬂ Zq‘?&ﬂ?%s RAFedZbdz, Bé!@lé.ﬁ%ﬁfbt I@Jég 1 Rgnd t Bgtrépeﬁrﬂ?n atoms

I's ethyl ene or pro I ment
Exeumlﬁzswfewcmﬂikw Sraipg eyl ﬁ@?ymr@ow |lsy gy ErhvtyRsiso-

dy
o PR AR A By Sl g ko

growes dnbistei medhy, |eﬁt%pena@m<y ylswrqum)éﬂtoesm (,Sﬁ’rttblrt@w sec-
but ,féﬁﬁﬁg BH1 Gy R2 is hydrogen; and
5§§pis yd?@gen and Zaag et hyl ene or propyl ene.

Suitable Cs.7ycycloalkyl groups include cyclopentyl, cyclohexyl and cycloheptyl.

Suitable Cg.rcycloalkyloxy groups include cyclopentoxy, cyclohexyloxy and

cycloheptoxy.

As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (I) and the term “halo” refers to the halogen: fluoro (-F), chloro (-ClI),
bromo(-Br) and iodo(-I).

The term “heteroaryl” represents an unsaturated ring which comprises one or more
heteroatoms. When the term heteroaryl represents a 5-membered group it contains
a heteroatom selected from O, N or S and may optionally contain a further 1 to 3
nitrogen atoms. When heteroaryl represents a 6-membered group it contains from 1
to 3 nitrogen atoms. Examples of such 5 or 6 membered heteroaryl rings include
pyrrolyl, triazolyl, thiadiazolyl, tetrazolyl, imidazolyl, pyrazolyl, isothiazolyl, thiazolyl,
isoxazolyl, oxazolyl, oxadiazolyl, furazanyl, furanyl, thienyl, pyridyl, pyrimidinyl,

pyrazinyl, pyridazinyl and triazinyl.

One embodiment of the invention is a compound of formula (I) wherein
A is thiophene, pyridyl or phenyl; and
R; is two substituents independently selected from, chloro, bromo, isopropoxy,

propoxy, methoxy, 1-methylpropoxy, cyano, trifluoromethyl, ftrifluoromethoxy,
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One enbodi nent of the invention is a conpound of

formula (I) wherein RS is (a) and R6 is hydrogen; and
wAaksi1z896hi ophene, pyri dyl of phenyl ; and Rl i BCT/¥B2008/054647

substituents independently selected from chloro,

brono, isopropoxy, propoxy, mnethoxy, 1-methyl propoxy,

cyano, trifluoronethyl, trifluoronethoxy, cyclohexyl,

p| eri di ne, pyrrolldlnyl et hyl , 2-net hyl propyl,

el an@rldi%myﬁ@h@@ydyethah@ msmzlpr@yhynﬂ\eoyeaﬂd aYRIPFRPtOXY:;

amp hydrogen; and Z is ethylene or propyl ene, each

optionally substituted by gemdi nethyl. One enbodi nent
Rois hytiegemvasdt i on is a conpound of forrmula (1A) wherein

R29R9dio8eh:2hgand R6 is hydrogen and A is phenyl; and
Rl ? © ﬁloro and i sopropoxy; and R2 is hydrogen

z @rﬁjhmnei & figRMenge RachpRiiops s@sbtumdl tyrgem-dimethyl.
enbodi ment of the invention is a conmpound of formula
(IB) wherein R5 is (a) and R6 is hydrogen; and/or Ais
Opsh emppdimgntiof30@mveRtianie asempond el pgnmlﬁdléwéﬁ@eht |y
sel f; | sopropoxy, phenyl and
R |§ %%ngg%rlr%ﬁ%ey?& ngZ is hydrogen; and R7 is
Ah?ytblo@@@?ﬁ pyidy! or pRenyk 8p¢l ene. 35 I n one enbodi ment of

t V, r 0 I ) r
R\/%ezt‘ycggs%tstg%lgp'%% Epzoogpég%f&e? g %h'%}d ;brgﬁ' igérdbﬁe%ooxy’

PrpeOXya) MetPXRG il sneiijdprogexry: &Wer tmﬂuosor‘@qzi YlonHiflpgromethoxy,
t [ OlatiRiie
Cy%féﬁé%yleﬁlb@#dlﬁ@ @ﬁhﬁei‘ﬁyl tr&{;xﬁ‘ﬂeth}%}g )?11 Bgerzrg)yrlrea{ﬁ%lcy{&opentoxy,
d/or 5R2 is hydr ogen; and/or

R, is hydrogen; and
R; is hydrogen; and

Z is ethylene or propylene, each optionally substituted by gem-dimethyl.

One embodiment of the invention is a compound of formula (IA) wherein

Re is (@) and Rsis hydrogen; and

A is phenyl; and

R, is two substituents independently selected from chloro, isopropoxy, cyano,
trifluoromethyl, trifluoromethoxy, piperidine, ethyl and phenyl; and

Rz is hydrogen; and

R7 is hydrogen; and

Z is ethylene or propylene.

One embodiment of the invention is a compound of formula (IA) wherein
Re is (@) and Rsis hydrogen; and

A'is phenyl; and

R, is chloro and isopropoxy; and

R, is hydrogen; and

R; is hydrogen; and

Z is ethylene or propylene.

One embodiment of the invention is a compound of formula (IB) wherein

Re is (@) and Rsis hydrogen; and
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Z is ethylene. In another enbodi ment of the invention

are conpounds of fornmula (I11) wherein R3 is (b);
w@reB0e8930R5 is (a) and R6 i 8 hydr ogen; and/ or P@I/EB2008/054647

t hi ophene substituted by phenyl; and/or Rl is

hydr ogen, hal ogen, C1_4al koxy, or trifluoronethyl;

and/or R2 is hydrogen; and/or Z is ethylene. 15 The

i nvention extends to all optical isonmers such as
Abtrheaph 8oteric forms of the conpounds of fornula (1)

i RCHAd - t ' i ] S :
| b R GARRLHGE B) 8LARE 1 PERES, KSR oyano
angk er eoi soneric forns may be separated or resolved one

f. : r by conventional nethods or an iven
R{ & AqulohEn;Odrlaer by y g
2|Isog%r5rr%1y be 20obt ai ned by conventi onal

Rsis dydiogen:eddi ve or asymmetric syntheses. Suitable

2%45_ %Hb?%%éﬁ,}ng}%l nvention are:

or o- 4-[ (1- et hyl et hypoxy] pheny11-1, 2, 4- ox
adi azol - 3-y1) - 1H-i ndazol - 1- 25yl ] propanoi c acid
5 z < A= et:hyl - P i azol -3
O AT S anE Ry G f fntree
R38 $apmndR{ighydfagri; 404 ( 1- net hyl et hypoxy] pheny11-1, 2, 4-0
' : 3t z ' | -1- yl]propanoic acid
Aﬁg["?é%ee?g@ 8#%%@9%& hyl et hypoxy] pheny11-1, 2, 4- oxa
Rdiisazwp - Sibgtituentst indeeensiently. sglecisdoframo celoe i romgp isopropoxy,

1 OP¢ 4 - ,
PR SRR o (T Frdt gl Shy ST | Moty

445-( 5-{3- Cyano- 4-[(

cyaohes plge@%{r)e,mwno avopthyl. Ampthyipsaryl. Phgaylgand cyclopentoxy;

amsr (5-{544-[ (1-Met hyl et hypoxy] -3-(trifluoromethyl)pheny
1]-1, 2, 4- oxadi azol - 3-y11- 1H5i ndazol - 1-yl ) pr opanoi c

Rzigihgdrogen; and

Rﬂigﬁyg,%g%g;-aq;]l oro-4-[ (1-rnet hyl et hypoxy] phenyll-1,2,4-0

xadi azol -'3-y1) - 1Hi ndazol - 1- yl ] butanoic acid

Z poiavlerssorBomigngs: 6ach prtipnalesubglituterhqycsem-gineaili - 1, 2, 4
- oxadi azol - 3-yl1)-1H i ndazol -1- yl]butanoic acid
344- gS-.{ 3-Chl oro-4-[ (1-rnethyl et h%/Tpoxy] phen}él l-1,2,4-0

Onagmiedimest gfthe inMentinnds g1compoyng pirfopawai(lé) PEPINLS

R3i'sQ§)'a{1'§i[I36'i§:H§/d?6§§rflé(19r opyl oxy) pheny1] - 1, 2, 4- oxadi azol -
B7yT1-IH1 ndazol - 1- yl ) propanoi ¢ aci d

A is phenyl; and

R, is chloro and isopropoxy; and

Rz is hydrogen; and

R7 is hydrogen; and

Z is ethylene.

One embodiment of the invention is a compound of formula (IB) wherein

Rsis (a) and Reis hydrogen; and/or

A is phenyl; and

Ry is two substituents independently selected from chloro, isopropoxy, phenyl and
trifluoromethyl; and

R, is hydrogen; and

R; is hydrogen; and

Z is propylene.

In one embodiment of the invention are compounds of formula (I1) wherein
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345-(5-{3-Chloro-4-[(trifluorornethypoxy] phenyll-1,2,4

- oxadi azol - 3-y1) - 1H i ndazol - 1- 20yl ] propanoi ¢ acid
wW@2(08A20F1U- Cycl ohexyl1-3-(tri P1 uor onet hyl') phenyRQF/EPDO8IO54647

oxadi azol - 3-y11- 1H i ndazol - 1- y1) propanoi c acid

253- (5-{5[4- (Met hyl oxy)-3-(trifluoronethyl)phenyl]-1,2

, 4- oxadi azol - 3-y11- 1H i ndazol - 1- y1) propanoi c acid

[5 (5-{3-Cyano-4-[(1-rnethyl et hypoxy] phenyl | -1, 2, 4- oxa
Rap 42)oBodoy 1) - 1H- i ndazol -1- yl]acetic acid 30
R3is$§’) 4Rl léjhh%ﬁeﬁ‘ ag%phyl oxy) pheny1] - 1, 2, 4- oxadi azol -

1H1 ndazo Eanm c acid

AB‘»QFEIO{@WEWE‘@Hy’@d@lqah%lleﬁé|10 gnyyandiieny 1] - 1, 2, 4- oxadi az

i id WO
R Db IR B Ralay R LA dncht
R@s8dBged-angIrohexy 1- 3- et hyl pheny1) - 1, 2, 4- oxadi azol - 3-
Z)é]e]th d ndazol - 1-yl | propanoi c acid
543-[ 3- 4- (2- et hyl propyl) phenyl] -1, 2, 4- oxadi azol
-3 y11 1H i ndazol - 1- 5yl ) propanoi c acid

In?é?‘\gfh(eﬁeﬁgoﬁﬁ%ﬁp&‘ ts [ %nﬁc{ﬁ%r?%}bﬁ]ﬁ)aym]f&%wa IZMe%&irA' Y

I azol - 3-y1) azo propanoi ¢ ac
R4ig$b) 8nd/eu 3- [3 4- (2 met hyl propyl ) pheny1] - 1, 2, 4- oxadi az

ROk 13y ahb IR %“h rpl dror Y1) propanoi ¢ aci d
A5 téa;’) 544~ ¥ th yanetorqypoxy] 3-(trifluoronethyl)pheny
H

@Pbeﬂﬁmﬂﬁué@d@y-mma'ld/ﬂ ndazol -1 -yl ) but anoi c

Raig hgdr% halogen, Calkoxy, or trlfluorometh I: and/or
5 é}no 4% ph¥eny l'yl)-1,2, %f oxadl azol - 3-y1] - 1H

Rz'ﬁﬁﬂd@@@ﬁn ;Jandldrpr opanoi ¢ aci d

Z%e(tl'ﬁ_‘yl mé3- Chl oro-4-(1- pyrrol i di nyl) phenyl] -1, 2, 4- oxadi
azol-3-yl1l1l- 1H i ndazol -1- yl)propanoic acid 20
445- (5-{5- Chl or o- 6- [(1 rnet hyl et hypoxy] -3-pyridinyll-1

The2 n@eﬁﬂ‘cﬁdéﬁéﬁds & Ul doptdd i8R&Q! slick | dsOstbRIRIomeRE  trms of the

com%/miiggs {059 rfIQ!Wlﬁ@ dh)sinpluding nenanjipeersy taejregispyiersd aRg | mixtures
the|?eo14 s%ﬁ"gé %%ha%é’ DhedditdroftadQboisdmérid fokRe hAl YeCsepaidled or

ydrochl orid
reﬂpl(/@i PBg ?Dmﬁhﬁfqthﬁrwwnyow Blepinsisyaryery-dgiven isograaay be

otﬁ&he&gby ddrvhhkid g %F&os%l’ecﬁf\}e)&%%ﬁie@n@é%ﬂwese
5-{5[2-(Trifluoromethyl)-4-bi phenylyl]-1, 2, 4- oxad

|azoI 3-yl1ll- 2H i ndazol - 2-
Suitable compounds of the invention are:

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-1-

yllpropanoic acid

3-(5-{5-[3-Chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-yl)propanoic

acid

3-[5-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-

yllpropanoic acid

3-[5-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-

yllpropanoic acid
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y1l) butanoic acid

344- (5-{3-Cyano-4-[(1-rnet h%/l et hypoxy] phenyl | -1, 2, 4- ox
w@adioaaez8958- y1) - 1H i ndazol -

2008/12895112PCT/EP2008/054647

344- (5-{3-Chl oro-4-[(1-nethyl et hypoxy] pheny11-1, 2, 4- ox

adi azol - 3-y1) - 2Hi ndazol - 2- yl ] propanoi c acid

5-{3 ano 4%1 rreth | eth ony] phenyl1-1, 2, 4- oxa

rcw%umat byjloxglp gwl}yﬁ Spaadiegolzyiy H-indazol-1-

y”gﬂéngé “deisr ©yano- 4- [ (1- net hyl et hypoxy] phenyl1-1, 2, 4- oxa
I azol - 3-y1) - 1Hi ndazol -1- yl]butanoic acid

104- (4-{543-Et hyl - 4- (1- pi peri di nyl ) phenyl] -1, 2, 4- oxadi

o S e A PERRA P oreoa Sk
ingr@0l-3- YWIPDQPPIP adigdzol - 1- yl) but an0| c acid 15

444- (5-{ 3- ChI oro-4-[(trifl uororret hypoxy] phenyl | -1, 2, 4-
oxadi azol - %1 -1H i ndazol - yl %but anoic acid

4--(B4(3t G arop4- 1wtmmtbyl}@<¢]@ia9w|}31 troxadiggplotrigh-Aitingehy-
yl]%hfai]()% Higoxadi azol - 3-y11-1 H20i ndazol - 1-yl ) propanoi ¢
acl

444- (5-{5- Chl or 0- 6- [ ( 1- net hyl et hypoxy] - 3- pyri di ny11-1,
4- -(45-{?2@%:%-2@49 %&@Ietﬂr}'{l‘zdx }#ﬁﬁéﬁvl}h E'AMH%Qel'ﬂmmndazol 1-

4-{544- Phenyl l'uoronet hyl’) - 2-thi eny1]
yilbuigra@iagifol - 3-y11- 1H i ndazol - 1- y1) but anoi ¢ acid
444- (5- {3 Chloro 4-1(1- nethylethypoxy]phenyll 1 2, 4- oXx
adi azol - gﬁ 2H i ndazol - )]tht anoic acid
3[31@55{350*(@0637 Fr@letlhsﬂfftbnsbxylphﬁ@tl yﬁﬁr@WIa]Z@x%rvlﬁrHéfnyqé)ZOH-

y”% cgja%,@(yc@zol 3-y1]-1 Hind azol-1 -yl propanoic acid
I um sal

3 {545- (3- Cyano-4-{[ (1R) - 1- met hyl pr opyl ] oxyl pheny1) - 1,
3-?5-§ B@%@@%&%%@@%@Eh PAAZO] fiabois- 57 HRRRALIR1aC] d

um sal t 113PCT/ EP2008/ 054647
yRrqeenpK[agidcy ano- 4- (cycl opent yl oxy) pheny1] - 1, 2, 4- oxadi a
zol - 3- y11 1H i ndazol - 1 y1) propanoi ¢ acid
445{%5 {3-Chloro-4-[(1-rnethyleth pox ylphenyl I -1,2, 4-0
3-jea$rizLehlore- @Klylflq_(pqomq: i;)gq(y]g_hengkﬁq jazol §t34|)d1 H-indazol-1-

yiprdpandielsgigPheny1-5- (trifl uoromet hyl ) - 2 thienyl]-1,2,4-
oxadi azol - 3-y11- 1H i ndazol - 1- y1) butanoic acid

10445- (5-{3- 1Cyano-4-[( 1-rnet hyl et hypoxy] pheny11-1, 2, 4
3-1REL AR e Ry ¥sLririgr Al A heRyil-1,2,4-oxadiazol-3-y1}-1H-indazol-1-

yl)propanoic acid

3-(5-{5-[4-(Methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-indazol-1-

yl)propanoic acid

[5-(5-{3-Cyano-4-[(1-methylethy)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1H-indazol-1-

yllacetic acid

3-(5-{5-[3-Chloro-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

3-(5-{5-[3-Ethyl-4-(1-piperidinyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

| ] propanoi ¢ aci dPCTANEP2008/054647
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yl ] butanoic acid
345- (5-{3-Chloro-4-[ (1- rnethylethypoxy]phenylI-1,2,4-o
WO awsazsebt 3-y1) - 1H i ndazol y1] - 2, 2- di et hy| pPCDBPRI00$/¢54647
acid 15
345- (5-{3-Chl oro-4-[(1-rnethyl et hypoxy] phenyll-1,2,4-0
xadiazol 3-yl)-2H i ndazol - 2-
&iz 2-di rnet hyl propanoi ¢ aci d
3- {451 (ﬂsCs{CBJf@ﬁylé’r@thwpwwl)rh%ﬂhylaé@h@)&yd}y]Wplri-nl}rzomarmc
di azol - 3-y1)-1Hi ndazol -
20y|]-2,2-dinethy|propanoic acid
344- (5-{5-Chl oro-6-[(1-rnet hyl et hypoxy]-3-pyridinyll-1

> %?%B%b%@'mémy'%}dp%bﬁmﬂzﬁ,4-b¥§r]iéz%|-§:ﬁ§i.m?.$nla)éwr1gpa

yRPEZReRoicmC{d3- Cyano- 4- [ (1-r net hyl et hypoxy] phenyl | -1, 2, 4-
oxadi azol - 3-y1) - 1Hi ndazol - 1-y1] -
2, 2-di net hyl propanoi c aci d

3- 254(@@ﬁrpm@EW%XIQtHVIMébhymﬁkh?ﬁo@ésa}i@ﬁelr%rvll) Ah-ipdagob-

WﬁQk%%&k asigy 1) - 1Hi ndazol - 1-y1]- 2, 2-di net hyl but anoi ¢
acid 30

344- (5-{3-Cyano-4-[ (1-rnet hyl et hypoxy] phenyl I -1, 2, 4- ox
el AIGFoYAL): 2.4 1 ATBLmYA A 0j.c
>R ool B B Rone Lo a prdudadTRl/M iRa
WMWXEWQWF@Ktyano 4-[ (1- met hyl et hypoxy] pheny11-1, 2, 4- oxa
dlazol 3-y1l)-1Hindazol -1-y1] - 2, 2-di net hyl but anoi c

4- éﬁt{fﬁ [ Betwlegiborl{X (riflvetamatey! ipponly .2 3-grpdiagping 11 4

m&éﬁﬁ@é@gu@ﬁ&baédyl) 1H i ndazol 51-yl] -2, 2-di met hyl but an
olc a or salts thereof. Pharmaceutically acceptable
derivatives of conmpounds of fornmula (1) include any

3- %@fﬁ'}@%@%@%!f;Bﬁ‘érly}sfl)aFQQ%@@aﬁolsﬁ I} 1H“?r5rf§a%6l P§/| S8hand acid
such ester o confpound of fornu upon
adm nistration to the recipient is capable of

3- -{?)Vﬂ3d¢m&o(4i{1r SrtdidinPpHeRG- ﬁ@% b)Y&)dl&?ZOP@quﬁﬁﬂdé’Zol 1-

ormula (1) or an active metabolic or reésidue thereof.

yleegneaps ast er s of conpounds of fornula (1) are

descri bed herein as internediates in t he

g%/nthesns of some of the described Exanples. Suc
toelb<Chierp-Gl(oadhetby loxyBEeyiidintly1.84- @@pmzalg?owo éHsndazol-
} t of the invention. The conpounds
1g@ﬂgﬁﬁwiggb?W?BQEﬁ%%brn1salts. It will be appreciated
that for use in nmedicine the salts of the conpounds of
4- ?(5%' (]%I&rlo)G Rh%tﬁ&/l&ﬁylf&?jf ﬁB(}ﬁdﬁWl}Cﬁb'ﬂmée%%&tﬁﬂ S H-indazol-
e pharmaceuti cal | acceptable salts w
ZMW%%ﬁmWﬂa@®hWH@@&0@kﬁIIed in the art and include those
described in J. Pharm Sci., 1977, 66, 1-19, such 20
as acid addition salts formed with inorganic acids
4-E6-th-12Hy eifluscemetny lo-4- tighengyl-d . 4-oxadiazalrsiyé; 1 Hrindare-Tor
wﬁﬂeﬁBQQkkp acid; and organic acids e.g. succinic,
l'eic, acetic, fumaric, citric, tartaric, benzoic,
p- toluenesulfonlc nmet hanesul foni c or
4- ;Ba{ﬂnﬁzttﬁthwwém oo.@rfénglyu@eﬂ%kéh. ol-BhR-HRmausds of
or mul a ormacid addition salts with one or
WW@E@O@GUKVaIentS of the acid. The present invention 25
includes within its scope all possible st0|ch|onetr|c
and non-stoichionetric forms. Salts may al so
3-p-Spdr@@rerdolt] -prediaied eyl aemyi- b@éeqa@a@?@' %H%’éé’ indazol-1-
de%HaHgb%@mlnorganlc bases and organic bases. Salts
derived frominorgani c bases include al um num
ammoni um cal ci um copper, ferric, ferrous, lithium
magnesi um mangani ¢ salts, manganous, potassium
sodium zinc, and the like. Salts derived 30 from
phar maceutical |l y acceptabl e organi c bases i ncl ude
salts of primary, secondary, and tertiary ani nes;
substituted am nes including naturally occurring
substltuted an1nes and cycllc an1nes Partlcular

. T S
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di et hyl am ne, 2- di et hyl am noet hanol , 2- di net hyl am noet ha
nol , et hanol am ne, WD 2008/ 12895115PCT/ EP2008/ 054647
wetdoghessedi ami ne, N- et hyl - mot%hol i ne, PCT/EP2008/054647
N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,
hydr abam ne, isopropylam ne, |ysine, nethylglucam ne,
nmor phol i ne, piperazine, piperidine, procaine, purines,

t heobrom ne, triethylam ne, trinethylam ne,
3-{4- (5B Ry erar- Kémqthylgbﬁydvm?m}th%%@i@ﬁﬁ@dﬁ Ward &-indaaos2-
pFsymRbaRly) and the like. 5 Salts may al so be forned
yipFSpaRb !
rom basic ion exchange resins, for exanple polyam ne
resins. When the conmpound of t he present invention is

t r I
B Sl e R R P2 U2} ) R dezol2
yllpeapggoicsgish aci ds i ncl ude acetic, benzenesulfonlc

benzoi c, canphorsul fonic, citric, ethanesulfonic,
ethanedisulfonic, fumari c, gluconic,
4-f-Gr@re xaraydid boredniiethypaylrhembic h R draxediazelet-wi-dhrirdazol-1-
yibBGhbleac®! €i ¢, malic, mandelic, methanesulfonic
nmucli ¢, panvoic, pantothenic, phosphoric, propionic,
succinic, sulfuric, tartaric, ptoluenesulfonic acid,
ik f
& g e o GRTENIT? B LALINR ) VoD,
ylgHtanoicfaciy ystal | i ne, may optionally be hydrated or
solvated. This invention includes within its scope
stoichionetric hydrates or solvates as well as
4- @o{ﬁp[@dﬁd%ll%@ﬁetavlgrﬂd@ohﬂ@w&ﬂL%@N@ﬁj@ﬁ%%ﬂ-%f@lﬁﬂaﬂd/ or
yiplakeRtacid N @ further aspect, this invention provides
processes for the preparation of a 20 conpound of
formula (1) It will be appreciated by the person
4- {ik 5 {!39(.%I1>r% -4l erfehgt oy’%ﬂ}&%’ﬁ‘;g 11 1 QxS 3%J|)994 indazol-1-
licable to the production 0 conpounds of” formul a
WPP nalkéclin R6 is (a) (rather than R5 is (a) as
deplcted) by using the approprlate i nt er medi at es.
ounds of fornmul a are known in the literature

3- &h -[4rle!-Vsttwristtod Jaxyly- Jb‘prcﬁ'ﬂﬁt@ylfﬂbﬁnylkbﬁér@(a\m@éﬁlé yl-1H-

mgﬁﬂﬁ@ Fphsoik @didor RS is (a). 25 One route which nay
be useg to prepare conpounds of formula (1A is

illustrated in schene 1.

4-%@@)8{/51@?%&%-]@ %ﬂ%ﬁ%gﬂ 9]5§-?§r7d| pgi'-o az?l prl) 1H—|ndazol-

...... (M1 nmpoun rornmul a
1-yliqutanoigcibe converted into conpounds of formula (1V)

by
4-(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)butanoic acid

4-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-

yllbutanoic acid

3-{5-[5-(3-Cyano-4-{[(1S)-1-methylpropylJoxy}phenyl)-1,2,4-oxadiazol-3-yl]-1 H-

indazol-1-yl}propanoic acid sodium salt

3-{5-[5-(3-Cyano-4-{[(1 R)-1-methylpropylloxy}phenyl)-1,2,4-oxadiazol-3-yl]-1 H-

indazol-1-yl}propanoic acid sodium salt
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war@slhizse or may be prepare

S5treatnment with hydrazine hydrate, alternatively

conpounds of fornmula (IV) may be comercially

as described i n PCIBEP2008/054647
literature. Conpounds of formula (IV) may be converted
into conpounds of formula (V) by treatnent with
hydr oxyl am ne hydrochl ori de and an appropri ate base,
such as 10sodi um bi carbonate, in a solvent such as

3-tRethi@rienanerd-y elaprstylexy)piienyll-d vid-exadiagpbaryit Ur-indgz@ti- as

yl popgnoic\ggdZOOS/ 12895117PCT/ EP2008/ 054647 Conpounds of
ormula (V) may be converted into conpounds of fornula
(M) by treatnment with a carboxylic acid of fornula

Vig) sal EBAQ1 HBL di [
4§50¢5}/{gn?hlé%3ﬂgmah%&g rea@?ﬂghs aF gg?'$’p?'24m5é&°'1
yllbdienpe@cislut at el evated tenperature, such as 50-80 C.

Typically, the acid (VI), EDAC and HOBt are stirred 5

for a period of time at roomtenperature prior to
4- e thi-itr nalthH@JQf@mptbmlﬁra-tbianlbﬂ#Lﬂ-we(diﬁ)zol-&di}dﬁ-iadazol-F
yjoRffblcacidvl ) are either commercially available or may

e prepared by a nunber of routes as in the
descriptions which follow Conmpounds of forrmula (VII)
/&5t 6ol s 10f 4 £ Q1 ftloas (VS Py
T h e o T e Ay O AT A2 LG T o a2
yiprieseis@sidof a base such as cesium carbonate in a

sol vent such as DMF or DMPU. Such reactions may be

carried out at el evated tenperature, such as 80 C or
3-[n(al 3re lerevtall & natiadetby!) axy e dinh 8 a@@digzelut W)-A5-indrrot] -
y|]'_|'i]§_d%gtm,|?;dpggoig_ggiet s (M) are typically

conmercially available or may be prepared using
standard net hods. 15 Conpounds of forrmula (IX) may be
3-F5,2{5‘-’{%[ér98|ro'-4lf(@-n?é?mé}Hﬂﬂﬁy]%eﬁﬂ}t’!TE,'4- Xalidl oLy b DGR RARY-2-

W th a base such ds aqueodus sodi um hydroxide’in an
ylia?.ésliroethypopro@aeciduch as et hanol or methanol. A

co-sol vent, such as THF, may be added to aid

di ssol ution. The hydrolysis reaction may be carried
3-BatS-2t Chlererd-H &nndhyagty oxyieheryliah2 2eoxediagalt &wl)-1H-indazol-1-
yiLEORGh&hitpRpaHGE a8 50-80 C. Alternatively, this

transtormation nay be carried out using solid sodium

hydroxide in ethanol in a mcrowave reactor at a

r : a S HC ;
O Y o R By P e B Ry indaol
W2 Adigewtrrgnaaic®eid n et hanol with added water at a

tenperature such as 160 C. 25 The reaction between

VII) and (M 11) to generate (I may al so generate
3-555%)@@;@n@mﬁbmwquihylroesvlnneravﬁ}c@,4ccs@ﬁ@ﬁ@l-3zyl)-1H—indazol-1-yu-

2Q’_rdﬁﬁétﬂfqg,topgf.,oi@agignpound of formula (VII) with an
‘al kyl ati ng agent of fornula (VMII1) with a base such as

cesium carbonate in a solvent such as DMF as descri bed

P @V | e of- ;0 SN I
RS SR BT IRME OcORY Y
2,2slvaethyletangic @pidomat ogr aphy. WD

2008/ 12895118PCT/ EP2008/ 054647 base

3-[4-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-
2,2-dimethylpropanoic acid

3-[5-(5-{5-Chloro-6-[( 1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]-2,2-dimethylpropanoic acid
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OBr...... & Z 0\ (VIII) Schene 2. 5 A conpound
of formula (X) may be converted into a conpound of

wo coosuksas( 1 B) by a hydrol ysi%4 step descri bed i PCBEPEIN®054647

3. Schene 3 10 Alternatively, conmpounds of fornula
(IA) and (1 B) may be prepared by the route outlined in
schenes 4, 5 and 6. Conpounds of formula (Xl) and

Xl'1) can be generated from conpounds of forrrula_(iﬁl\/?
4ty (Sri8dexanert-int -metaetayJoyyiab emd- agdraxadiezelor-whi &-ipdazpt-§-ylI-

2.bRih&RyIBiEs&RSEjof @ base such as cesium carbonate in
a Iso‘ll"}vxénltJ such I15 as DMF. Typically such reactions are

performed at an el evated tenperature such as 80 C. On

e e R Pyl P2 Skl Bk Ltindomol
1-g]-Bixdimethytbiutaniol @6i® i s used in subsequent reactions
generating a mxture of (IX) and (X) which can

typically be separated by chronmat ography. WO
or2081hea895119PCT/ EP2008/ 054647 Scheme 4

Pharmaceutically acceptable derivatives of compounds of formula (I) include any
pharmaceutically acceptable salt, ester or salt of such ester of a compound of
formula (1) which, upon administration to the recipient is capable of providing (directly

or indirectly) a compound of formula (I) or an active metabolic or residue thereof.

Certain esters of compounds of formula (1) are described herein as intermediates in
the synthesis of some of the described Examples. Such esters may also exhibit

activity as S1P1 agonists and as such form part of the invention.

The compounds of formula (1) can form salts. It will be appreciated that for use in
medicine the salts of the compounds of formula (I) should be pharmaceutically
acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19, such
as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic,
fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. Certain of the compounds of formula (I) may form acid
addition salts with one or more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric and non-stoichiometric forms.
Salts may also be prepared from pharmaceutically acceptable bases including
inorganic bases and organic bases. Salts derived from inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,
manganic salts, manganous, potassium, sodium, zinc, and the like. Salts derived
from pharmaceutically acceptable organic bases include salts of primary, secondary,
and tertiary amines; substituted amines including naturally occurring substituted
amines; and cyclic amines. Particular pharmaceutically acceptable organic bases
include arginine, betaine, caffeine, choline, N,N'-dibenzylethylenediamine,

diethylamine,  2-diethylaminoethanol, = 2-dimethylaminoethanol, ethanolamine,
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Compounds of fornmula (XI) can be converted into
conpounds of fornula (I X) as 5Soutlined in schene 5.
w@etsess1t 10Conpounds of fortul a (XI') can be cPCI/EP10081054647
i nto conpounds of forrmula (XII1) by treatnment with
hydr oxyl am ne hydrochl ori de and a base such as sodi um
bi carbonate in a solvent such as ethanol at el evated
tenperature, for exanple 50 C. Conpounds of fornmnula
ethwenadjargiag, Beetbyrmerpheline. niietiadmprsisings @ecaronew iohicosapine,
e t h; i d (
hlg’()ﬂleﬂe;)r gg(ﬁgﬁgéemo El[s)%%%ﬁﬂg%t E/isﬁ%, V\&n)%fhyfg‘ﬂ[c%]ﬁn?e, Yiarphdline,
PIPEYBBNG. X8OS HTPCTCEPRODFIES4 b pbreming, ttigihbas ey simetrylamine,

trigrl%g%én L{ﬁérghi}cﬁé%éiﬂ;ﬁ)a%ﬁor%é&%ﬁ@ £+I¥ISCQFJrﬁeQéirn8l?‘r;§g@:tng like.

erature,” such Sonet | .
Salisi may \isp, bee ed fTHOBSIC dore exahiange dedins. fer xame pefyamine

regl'r]gEV\fhtenrtF??@? &H}%‘V Sl ? e@éht%vénﬂoﬁ%cﬁéskoﬁ?l%frﬂéyhﬁe prepared

ound alternative
frcrr@@ @m@eumllbécmmﬂ mé@d%mlu@mleargtaa@anﬁergamc acids. Such

"WHE)@ r n ve

corrpoun S O%E?ti)c‘r)nun?é&?&éigfg@epr(%\%P%djg yEJggré(SrrIQ%Ifomc citric,
etimangsolionds ofthargdiguifanic Xl Fymarign  BUGEBIev erdld@micat dydrobromic,
h)}a Wl@d%e‘?ﬁlorﬁer Tﬁéhé‘ (r?é)elé"smghgll'nﬁﬁ licn nRARS R ufonic, mycic,

15Conpounds of formula (XI'1) can be converted
parml@ c@ﬂm@hwg oPhosBROAig. a PIORIVYC. bysucEiaigt mewfurig t kartaric,  p-

toﬂ%ﬁé&?&%hu@%ﬂeamﬁk%ﬁ@ oride and a base such as sodi um

bi carbonate I n a sol vent such as ethanol at el evated
tenperature, for exanple 50 C. Conpounds of fornula

TMO\%p&ﬂBS %ﬁfoﬁ:tﬂnl\éqr)trﬁ& bé‘bl‘éng@mQ léﬂgtc"allﬁmf JrWomr)fste{IﬁQe form,

treatment wt arboxylic aci
ar|dp ift (Estplfiess ahae OQHOHEU)AQG dwerateer swV@eé uuTthésolnéerst&n\ﬁé@itldes

wighie R §§op@“§f@|cl§8ﬁl§trk%9ﬁté§q§r s%r VaitdeyRd \ﬁéﬂ Ly c&fl_h?](fdn%g cBHtaining

at elevated tenperature, such as 80-1 e acid
varigplp anEmats efteiamd/arsgiveet. st i r r ed for a period of
time at roomtenperature prior to addition of the

conpound of forrmula (1X) WD 2008/128951 21
Inp@%@p@’ogqug54®iﬁ7invention provides processes for the preparation of a

compound of formula (l). It will be appreciated by the person skilled in the art that
Schemes 1 to 8 are also applicable to the production of compounds of formula (1)
wherein Rg is (a) (rather than Rs is (a) as depicted) by using the appropriate
intermediates. Compounds of formula (IV) are known in the literature and are

commercially available for isomers where either Rg is (a) or Rs is (a).

One route which may be used to prepare compounds of formula (IA) is illustrated in

scheme 1.



alternatively all the reagents may be conbi ned and

heat ed together. Conpounds of formula (X) can be
weosaesosd t o conpounds of % nul a (1 B) as pr eRCDEBL0YS/054647

descri bed. Conpounds of fornula (XI) wherein Z is

- CH2- CH2- (shown as conpounds of 5formula (XVill)) may

al so be prepared by the routes outlined in Schene 7.

NC NC Schenme 7 Conpounds of formula (XV) can be

converted into conpounds of for nul a (XvV1) bi{H,P&kHEENt
sych asNaRIOD.of or m
}NI | owed—by-

treatngat W th a base such as gl as m acejpicy and

i soang/ i trfte at a tenperatgye betygen room
t enper at 3@@ and 80C. WO 2 (IV)
2008/ 128 22PCT/ EP2008/ 054647 N (XI'X) by treatnent

with ethyl 2-propenoate in the presence of a base such

a DBU and I, sol vemciHah as acetonlUl XN
refl SFBRT aljur e. 5@3qu3w||ds 0 Qr Q ]

be dhnw +NHo corcp_mmﬂs of : NH
H W't h di cyanozincQn t ]

catal yst such as Pd2(dba) 3 |and of i gand such las

1,7pdi oxdn at a refl wie
conpounds of forula (XVI)
1po of 10 formula (1V) by
treatment wth dicyanoginc [Zn(CN)2] in the presence
of a catalyst such as Pd(PPh3)4 in a solvent such as
NVP at a tenperature such as 80C. Conpounds of formnula
(1V) @ng(t)hen be converted intg-cgnmpounds &f,formnmul a

DPPF in aRsol vent sugt
tenperatvye. Al terna

(XVI1 n"a sinilar
conpo s of fornula (%
(XVI1). 15 o
Br | R,
\Z O/\
(V1)
O\N \N
aqg. NaOH S N\ |/ 0O
N
MeOH ®’<N \z/[<
R OH
1 R2
(IA)
Scheme 1

Compounds of formula (Ill) may be converted into compounds of formula (V) by
treatment with hydrazine hydrate, alternatively compounds of formula (IV) may be

commercially available or may be prepared as described in the literature.

Compounds of formula (IV) may be converted into compounds of formula (V) by
treatment with hydroxylamine hydrochloride and an appropriate base, such as
sodium bicarbonate, in a solvent such as methanol or ethanol at an elevated

temperature such as 50 °C.
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Compounds of fornmula (XI11) can be converted into
conpounds of fornmula (I X) according to the route
woedositzses i n Schene 8: WO 17 PCT/EP2008/054647
2008/ 12895123PCT/ EP2008/ 054647 Scheme 8 Conpounds of

formula (VI) can be converted into conmpounds of
formula (XIX) by S5treatnent with oxalyl chloride in
the presence of DMF in a solvent such as

Cermpeoiinss cfeormauie (Mt mayodve cemseledtintoecompougdsnsd derasilatVil) by
tréa@r%HHH\mth(%bérbbxﬁé%cﬂa%f‘F&ﬂw‘ﬁ W 'tHHBreQ %'E‘Eﬁo\c,o&n HOBt in

formul a t reat nent corrpou of formu
a pugaple $plvemé Spefeg%ﬁ)é/é“ Sfuch reegiens a%tywaﬂmaﬂl@d Ayl aatrﬁleh/@ted

I t a r
clperu P NE S5 26. BRI SRt
fof @rpﬁuochof(tlm@ af omotgMpgratergtaring tosadditvo ©f |tfne ¢anepind & frreula
\/2fA(§‘d§6’lJ ﬁﬁ‘l.?la ?\VI?'% f‘éltr%?keﬁw)h{é'rélélﬁr avhRatib B?tﬁ{égtdev&@!ared by a

onpounds o can "be conver
NUSRRRY ) Fke soFs 'ﬂéfﬂmdﬁsé?”pt!%)svﬁycﬁfpwrrent wi t h conmpounds
of formula (XX) and triethylamne in a solvent such as
acetonitrile at atemmr&urebehmmnroomteqmr&ure
e

Cempiountls ©f formpicgiboman Peofonverted) Indo cpmpawist efeformula (1X) by
I r §
B i R PR Breeh G oL e o g Sum
catefiadg B wlwertt iecihapPMreerddVIBE. Speh ractionsunay be lgarried out at
el &EP t{ QNI R éd )’Cad?qntahﬁhc,rrowg\?é' F@aa%ﬁ)lt‘tdtcaakéanerature
accept ab e salts are of use In the treatnent of
swmeﬁ M0’ G clher akylatingapgentsiilhbargi eigalbsconamersislly available or
n hma, inflammatory
m?%é&% g?&?hﬁ%&@ %gﬁ%rwtj ﬁ’ﬁ”ﬁﬁé transpl antati on, Crohn's
di sease, ulcerative colitis, |upus erythenatosis,
CHRABIRRI & folRHRGIR) n 5 BET doHFLRIY Inft doripoiils! &t fHABHT(EY) by
tunmour netastasi s, di seases associ at wth
tr%’ﬁ@ﬁ@g‘éﬁé@l @asevweua%aqwﬁ%@éwm padrexige ridian; @peholic solvent
sURA UL etlahl od 28 RPeE A IBISLRERBIREN JONEE, Fr%?dtbé LAd&d to aid
i nsul in_and non-insulin dependant di abetes (herein
diggolwiony Biehydselysis regstipmaayhieseariird quiat regya temperature or at an
elé\?b\f@d‘iérﬁ’ébréturégguéﬁ aé S501'=8?) be, Nﬁ@ﬁétﬁfeﬁp%lg rWatnsformatlon may be
treatnment” as used herein includes "prophylaxis as
cafggd ouisuging @@Ilféﬁpélnnbhy@gxlé%lm Sanok yrpt r@hasowave reagier at a
te%@rdt&%%%h% ﬁioSQ? pAIFéYhéii%él ft??ws Ay ‘BEfBéh?eo( Jn)t in a
of a pharmaceutically 35acc a Ie salt ereof
MiGEWaYE 50T Ayt |d1m§thwmmﬂ:em ethapalr tVY'UE‘uIE’QFJ'e@I nW@lfFé at a
ter@?attlﬁ'FE%cr%sﬁ@@ €onditions or disorders nediated via
the 51P1 receptor. In particular WO
2008/ 12895124PCT/ EP2008/ 054647 the i nvention provides
THE RAERSH BEWRER f(@T J‘n@‘(\(ﬂh% t@ber@er@i%a(lﬂ?ﬁl%ytdl&abéﬁ’erate isomeric
acceptabl e salt thereof use as t herapelti c
compesines O& farmuten )t (Sebeme @) B@amﬁrtt|<}5I9e0@'@m@4ﬂés¢fsformma (Vi)
w@r%ﬁ"améﬂﬁg% GhSRIP ESmuRNAAM it bebmrpéé/cé’é §RHRIcPate in a
st hma ntl ammat ory neuropathies, arthritis,
scweahgtmhaaﬁ BMFaas, dﬁﬁcﬂw gredqog@asgenemt@%ﬁmlxty@ eforomposinds of
fowngﬂx%ﬁa p()wﬂnat &H §picARId &afated | 6 BeBirdgeassyf usi on
Injury, tunours, and tunour ast asi s, dlseases
aSSOCIated wi t h angi ogenesi s, vascul ar dlseases, pai n
conditions, acute viral diseases, inflamatory bowel
conditions, insulin and non-insulin dependant
di abetes. The invention further provides a nethod of
treatnment of conditions or disorders in mammal s
i ncl udi ng humans whi ch can be nediated via the 10 Sl
P1 receptor, which conprises adm nistering to the
sufferer a therapeutically safe and effective anmount
of a conpound of formula (1) or a pharnmaceutically
acceptabl e salt thereof. I n anot her aspect, the
i nvention provides for the use of a conpound of
formula (1) or 15a pharmaceutically acceptable salt
t hereof in the manufacture of a nedi canent for



use in the treatnent of the conditions or disorders

medi ated via the Si P1 receptor In order to use the
wa@orpoesyds of formula (1) in & her apy, they w | PCT/EP2008/054647

normal |y be fornmulated into a pharmaceutica

conposition in accordance with standard 20

phar maceuti cal practice. The present invention al so

provides a pharmaceutical conposition, which conprises

a_conpougd of 6

epgablie # reof, ang h ' FT§ 0
atcept a er or excipye s F—MNspect ,
e present ention provides a process\{dr prépa bng\

a%25 phar macéut i cal conposi tivn, the procrss X
conpri si ngVvhi xi ng a gegpound of formula (1) of%h
pharyaceutically acceptable salt thereof and a
ced{ically acceptable carrier or ex0|p|ent JLy
pharna@eutlcal conposi tion of the nventi on,
be PlBpared by adm xture, 30 abrly at,—ari
tenperature and at nospheri r S| % NIy
adapted for oral, parenterahyor redtal Adai/nistration
and, as such, may be in the Rorm of tablats capsul es,
oral liquid preparations, powders, granulés, ®bzenges,
reconstitutable powders, injectable or infusible
sol utions or suspensionsgQleSUppositories. Orally
adm ni strabl e conpositions are generally preferred.
WD 2008/ 12895125PCT/ EP2008/ 054647 The potenci es and
r
A SRS, S8 iR FRVER e R 2 A Ao ia 5 by o
hygeqlysig stedl descridke imSehameBoned receptor as descri bed
herein or by the yeast binding assay, also described
herei n Conpounds of fornmula (1) have denonstrated

agoni st activity at th Si P1 receptor, 5using the 0
S i bed heh&bﬁ Tabl et s and /j(
or(al %dmnﬂ@f“at|= ppy ke i Prnni t eN-Z7 Non
yrtNai N convent i onal girpRen h,és
s/(e.g. pregel atini sedyahi zeNst ar
oonV|nyIpyrﬁind e or hydroxypropw, R
nmet hyl cel l ul ose); “fillers (e.g. lactose, 10 2 (B)

m crocrystal line cell ul oSeheme 8al ci um hydr ogen

phosphate); tabletting lubricants (e.g. nagnesium

stearate, talc or silica); disintegrants (e.g. potato
Alsdraativblyp comipdings sft frreblagliA)cehd dBg)maabd @epapt ayl the route

ot s s+ 8-t Baccma A 1 Revladeand Bhosan be

generated fram pd)‘rapcﬁmﬂeutfIfclatulqol(la/()ﬁ)y%act[bﬁﬁvmt ahlauqnlaﬂlng agent of

roBR RSN T3 errests stAseh sUELR frei SeuRipEp usoivent such

assPMEPTymicallglsuxh reactions aeypeferrmed tihan éler/atted)terapetatyare such as
r.od for reconstituti on with er _or her

8L Rr i s, B 4t hwduidh 130 hof b &k sgresied by

chiayiatogripay whitstonastihéracabsierdca mindias of thehtwads ssssiasdbseguent

agents (e.g. sor u | lul ose derivative
RS qnaidne BB rott) Ry BF Wi GEERINCES §83ardloa by
chHre@eatohraphpr acaci a), non-aqueous vehicles (which may
include edible oils e.g. alnond oil, oily esters,
et hyl al cohol or fractionated vegetable oils),
preservatives (e.g. nethyl or
propyl - p- hydr oxybenzoates or sorbic acid), and, if
desired, conventional flavourings or colorants, buffer
salts and sweetening agents as appropri ate.
Preparations for oral adm nistration nmay be suitably
formul ated to give 25controlled rel ease of the active
conpound. For parenteral adm nistration, fluid unit
dosage forns are prepared utilising a conpound of the
i nvention or pharmaceutically acceptable salt thereof
and a sterlle vehlcle Fornulatlons for |nject|on nay

e Y ~ N o
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WD 2008/ 12895126PCT/ EP2008/ 054647 be either suspended
or dissolved in the vehicle,In preparing solutions,
wo b@sagsypound can be di ssol vBd for | nj ecti on apdr/EP100&054647
sterilised before filling into a suitable vial or
anpoul e and seal i ng. Advant ageously, adjuvants such as
a | ocal anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To 5 enhance the
t he conposition can be gzen after filling
i nt Rl and the water remmsv&d u der(yacuum
‘suspensi ons ar RCp+€ S NK tantially

t hg/sane nner, except that f‘: zonp é,s\ipended
inthe v§h|cle |nstead of belngRQ|ssoIved
sterllgsatlon carnot—be acconpl 1 8hed(kly filtration.

The éb ound can be sterilised by exposure to ethyl ene
OXIde ef ore suspension in a 10sterile vehicle.
? geously, a surfactant or wetting agent is
|nc ude® the conposition to fa tade yobi f or m
di strj % i on of the conpound. on$ may| be
formul'at’'ed with an aqueoNg -6k y—tse and will in
general al so contain one or 2 enulsifyiﬁE agent s,
stabi lising agents, dispersingiagents, 15 suspendi ng
agents, thickening agents, or | ourxmg agents. Drops
may be forrmulated with an aqueous or non-aqueous base
al so conprising one or nBERETE 4persi ng agents,
stabilising agents, solubilising agents or suspendi ng
agents. They may al so contain a preservative. 20The
Cerppprida o f@fmlﬂlﬁéxl)rﬁﬁé‘nw @ﬁnYﬁiS?da'P@oC%p@%\dﬁLﬂfd‘P@wla n1X) as
oltfibah sQRIMResi tions such as suppositories or retention
enemas, e.g. containing conventional suppository bases
such as gwngpa butter or other glycerides. The

thqglnventlonqﬂayHalsoH

NOepg Pe.l@tlgfs. Such 25 fong actin
de Adm ni ed by inmplantationH Nor e
subcuganeously orOint amuscul arly) orf by in

i nj ect®on. (Xihus, for exanpl e, the conpounds of t HXIII)
invention may be fornulated with suitable polyneric or
hydr ophobi ¢ materials (for exanple as an enulsion in
an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for exanple, as a

S%AOQHDB3050| ubI e galf, For i anasal
adm ni stgati of e _Lonmpoungs=—{ i nention may be

fornul at ed ad tiog nigtratjfon via a
deVZeéz

sui t ablie nete or u‘ltary
ively E@ a powder mixlwith a SU|€HEFQ carrier

fdmi @Htration using a 3%%uitaple delivery device.
conpounds of fornmula (1) nmay be fornul ated for

b buvbtal , parenteral, topical (including

opRf hal m ¢ and nasal ), depot or rectal WO

2008/ 12895127PCT/ EP2008/ 054647 adm ni stration or in a
formsuitable for adm nistration by inhalation or
insufflation (either thr&atgmehe nouth or nose). The
conmpounds of fornula (1) or pharmaceutically

acceptabl e salts thereof may be
Compounds of formula (XI) can be converted into compounds of formula (XIII) by

treatment with hydroxylamine hydrochloride and a base such as sodium bicarbonate
in a solvent such as ethanol at elevated temperature, for example 50 °C.
Compounds of formula (XIIl) can be converted into compounds of formula (IX) by

treatment with a carboxylic acid of formula (V1) in the presence of EDAC and HOBt in

amuscul ar O/”\\
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5 fornulated for topical adm nistration in the form of
oi ntnents, creans, gels, |lotions, pessaries, aerosols
woeroodnesest (e. g. eye, ear or #bse dr ops). O nt nRCIL/BP2NEI054647
creans may, for exanple, be formulated with an aqueous
or oily base with the addition of suitable thickening
and/or gelling agents. G ntnents for admnistration to
the eye may be manufactured in a sterile manner using
a sitablg sadvant suepan &MFs Suth reetions AfsoPIcEbhCaTHgd evimtalevated
ter@FthQel(g&$W?g%%@0 Ve Q&hetlrﬁé§ftr?er @Eﬁljy(\/f)r FRAY ah@ F@@g/? are
the active material, depending on
stweti H@rda oeriecef e B EOMDIEMPBFRIUGRNIST ¢ adﬁeort@fntbemmpound of
foHﬁLﬁﬁ' (kM Bf?é‘rnéﬁ\)%gi IPte Rla mgbﬂt‘% %05§%ﬁ5|n%8%ddhecﬂé$%%ther

vary I n the usual € Seriousness

C@m@w@ér@‘ foymelanéX)ykan ¢ tscmayege¢ ftercompousd off formuea (IA) as
rSliBidiRhed B6LPrs. However, as a general guide suitable
IOunI%EJPJ }ao%es may be 0.05 to 1000 ng, 1.0 to 500my or 1.0
to 200 ng and such unit doses nmay be adm nistered nore
cb fRICE Brrf@Y (X[ PEaf R Gttt ifth doRfpBEnds Rufa

rjﬂg(ghconrpouno?éi o( gr?ru l'a rse rﬂarnrac'?eu?(}i cgﬁ%r k) as
oudlinedpn gehemell t s t her eof may be 20 used in conbl nati on
preparations. For exanple, the conpounds of the

i nvention may be used in conbination with cycl osporin

A or ot hes(t berap ically active conpounds. B~ O
get< nvinti gfi alx0 i ng{“qc@ﬁ i sofieP beled ~
Neerpounds=nNhi clhare 25 identical to tlyese e in O

formuag | and follow ng, but for theNfact

nore atons are replaced by an atom hdvi ng am, atomic
mass e maggnunber different fromthe atom & nagXN\or
mass nunber usually found in nature. Exanples of

i sotopes that can be incorporated i nto conpounds of
the invention include isotopes of hydrogen, carbon,

ni trogen, oxygen, phosphorous, fluorine, iodine, and
C@@AC”@ B%Osu 18Fz 1281 and 1251.
Conpouhds f ~ eut)fcal

accept a5| e s th pf |6 ds\t hatycontai n t he

af ore tlone ; 6t her isotopes of other
are W thiRy, the scope ofl the present invention.
gpi cOH y- | abel ed corrpoun(% 35({5( the present

{ nRention, for exanple those into i ch radioactive
I’spropegvguch as 3H, 14C are incorporated, are useful
I RArug and/ or substrate tissue distribution W)

2008/ 12895128PCT/ EP2008/ 054647 assays. Triti ated,
i.e., 3H, and carbon-14, i.e., 14C, isotopes are
particularly preferred f8chdérhebr ease of preparation
and detectability. 11C and 8F isotopes are
particularly useful in PET (positron em ssion

Cmmpmmdamﬁyormm@(m)m bhes oorofeetsd amte goardblicdd afrioymulae(b(uy) by

tr%agrﬁgrgtf\/g%hﬁqrg IalmIR h%&@rpcﬁwl%&rﬁ){; 2 %g?gngﬁ & 4 gggl r?ﬁ)lciarbonate

in@uHodtent sitch@s ethdriol Aedevated iespieoies, Euueharapledi@lj’oer I um
i.e., 2H, can afford certain therapeutic advantages
resulting fromgreater netabolic stability, for

Caxrpogrids dfrfomeaa;eul\/l) rcawni o coraleftedl iifite acampoedds et fatmsitageX) by

e
tr%a?ﬁgh{ﬁ[ﬁg%é%g 8{3%%9 ?Ormnf}y(i\@dn & E)%%(%rrbc%udﬁ L Q?gnd HOBt in
a buitatld saolwermsdcrf esk DME r&wcbfreehdhibes em/typtcald)/ncaraed out at elevated

n e e
o POR BeutpeRps i PAL T T¥ SREMVL BRa% nd Rl pRL 36 SEHE for -
pevipd i fistel dtwbom deraperatude byoratmsadd&lbh of |tlreod:cnmcnmblcy formula (1X)
| abel ed reagent for a non-isotopically |abeled
reagent. Al publications, including but not limted
to patents and patent applications, cited in this
specification are herein incorporated by reference as
i f each individual 15publication were specifically and
|nd|V|duaIIy |nd|cated to be |ncorporated by reference

o " . r . 1




25 Hardware Agilent 1100 G adi ent Punp Agilent 1100
Aut osanpl er Agilent 1100 DAD Dectector Agilent 1100
wegadssst 30Agi | ent 1100 ovetl Agi |l ent 1100 Cone€DEP®08/054647
Waters Acquity Binary Sol vent Manager Waters Acquity
Sanpl e Manager Waters Acquity PDA 35 Waters ZQ Mass
Spectroneter Sedere Sedex 55, Sedere Sedex 85, Sedere
Sedex 75 or Pol yner Labs PL-ELS2100 Software WO
altzgwdively @d3he orROENEPRA0 BE 0eMeined ARt diegtadHiogetper Coatpsupes of
MV,
st R T R Rl
whi ch are 4.6mm x 50mm The stationary phase particle
C<§r1n Surlds §f19orﬁhlasgklé%ﬁe$elﬁz |$Aq—l{9-‘qu(§Hsods\48\% as \%rtnﬁf)uﬁ'ds of
5% Form c Aci ani ¢ sol'vent = Acetonitri +
5 founmg%‘vﬂdﬁ)rm@/ g0 be m@pﬁmdiwdthﬂ’h@ﬂg%ﬂ@hn@ imSicheesed
has a 5 mnute runtinme. Tinme/mn%B 03 0.13 15497 4.897

Br Br Br
\
_— N N — N
N N
R/ NH, R/ H R;
(XV1)
(XVII) o
/0
NC
\
N
/
N
R; H
(IV)
Y
NC
\
N
/
R2
(XVIIN)
)
/0
Scheme 7
10
Compounds of formula (XV) can be converted into compounds of formula (XVI) by
treatment with acetic anhydride in a solvent, such as chloroform at a temperature
between 5°C and 15°C, followed by treatment with a base such as potassium acetate
and isoamyl nitrite at a temperature between room temperature and 80°C.
15

Compounds of formula (XVI) can be converted into compounds of formula (XVI)

avoiding the formation of isomer (XIX):



4.93 5.03 Flow rate 20The above nethod has a flow rate
of 3ml/mns For 2 mnute nethod Software 25Waters
wWO/RSIYsR1 ver si on 4.1 Col unmé?2 The col unm PEEEP1088/854647

Waters Acquity BEH UPLC C18, the dinensions of which

are 302.1nm x 50nm The stationary phase particle size

is 1.711. m Solvents A : Agueous solvent = Water +
0.05% Form c Acid 35B : Organic solvent = Acetonitrile

+ 0.05% Form c Aci dBWeak Wash = 1:1 Methanol : Water

Strong Wash = Water Mg T 2Q_The ggneric nethod used

has a 2 minute runtimg, wYoB WO
47038.131.5 97 1.9

(XIX) <

2008/ 12895130PCT/ EP2 054
by treatment with ethyl 2-propenoate in the presence of a base such as DBU and in a

solvent such as acetonitrile at a reflux temperature.

5  Compounds of formula (XVII) can be converted into compounds of formula (XVIII) by
treatment with dicyanozinc in the presence of a catalyst such as Pd,(dba); and of a

ligand such as DPPF in a solvent such as 1,4-dioxan at a reflux temperature.

Alternatively, compounds of formula (XVI) can be converted into compounds of
10  formula (V) by treatment with dicyanozinc [Zn(CN),] in the presence of a catalyst
such as Pd(PPh3), in a solvent such as NMP at a temperature such as 80°C.
Compounds of formula (IV) can then be converted into compounds of formula (XVIII)
in a similar manner to those used to convert compounds of formula (XV) into
compounds of formula (XVII).
15
Compounds of formula (XllIl) can be converted into compounds of formula (IX)

according to the route outlined in Scheme 8:
O

@)LOH
v

7|

Cl
NOH @)\
XN 0 o o
HN ! o =N
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4 N N
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97 2.0 3 The above nethod has a flow rate of 1ml/ m n.
The injection volunme for the generic nethod is 0.5ul
wab@sagiosmm tenmperature is 4Bdeg 5The UV det ecPCDRP2008/054647
range is from220 to 330nm Open Access Mass Directed
Auto Prep System (MDAP) Hardware 100pen Access Mass
Directed Prep instrunents consist of the followng: 1
Waters 600 Gradient punp 1 Waters 2767 inject /
col l ector 1 Waters Reagefrtheraddger 1 M croMass ZQ Mass
Spectroneter 151 G |lson Aspec - waste collector 1
G |l son 115 post-fraction WV detector 1 Conputer
System Software M croMass MassLynx v4.0 20 Col umtm The

j ical |
OIS 7 miuia (V1 <G il cdhueHBE i oobbdich GpToHTg (X1 by
treatmpeingith. oxetd elerideoiarthe phiespncpaelt DM iRj & sdvenbshich as
; : lvent = Water + 0.1% Formic
iy fiang gzr;f’nou”ci YR VBN, VAt or 95: 5 +0. 05%

Form c Acid Make up solvent = MeOH Water 80: 20

Cdrﬁ?&ﬂ\% WJI&P?X”‘?‘F%@B@ DRl ifitohpRhd€BE formMBRXI) by
Wat er: DMSO 80: 10:710
treatment with compounds of formula (XX) in the presence of a base such as

triethylamine in a solvent such as dichloromethane at 0°C.

Compounds of formula (XXI) can be converted into compounds of formula (IX)

following heating at 100°C in the presence of a solvent such as actonitrile.

"Alternatively, compounds of formula (Xlll) can be converted into compounds of
formula (IX) by treatment with compounds of formula (XX) and triethylamine in a
solvent such as acetonitrile at a temperature between room temperature and
110°C.":

Compounds of formula (l) and their pharmaceutically acceptable salts are therefore
of use in the treatment of conditions or disorders which are mediated via the S1P1
receptor. In particular the compounds of formula () and their pharmaceutically
acceptable salts are of use in the treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus erythematosis,
psoriasis, ischemia-reperfusion injury, solid tumours, and tumour metastasis,
diseases associated with angiogenesis, vascular diseases, pain conditions, acute
viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant

diabetes (herein after referred to as the “Disorders of the Invention”).

It is to be understood that "treatment” as used herein includes prophylaxis as well as

alleviation of established symptoms.

Thus the invention also provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substance, in particular in the

treatment of the conditions or disorders mediated via the S1P1 receptor. In particular
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Met hods 300ne of five nmethods may be used dependi ng on
the anal ytical retention tipne of the conpound of
wo ntosnessst Al | have a 15-mi mfte runtine, whi ChPCT/EP2008/054647
conprises of a 10-m nute gradient foll owed by a
5-m nute colum flush and re-equilibration step. MDP
1.5-2.2 = 0-30%B 35 MDP 2.0-2.8 = 5-30% B MDP 2.5-3.0
= 15-55% B MDP 2.8-4.0 = 30-80% B MDP 3.8-5.5 = 50-90%
thg invgOtion BViIdEs 35 ¢FNPENUEF XoUgyla 3l 6u 2 Phagmareittically acagptable

sa‘]tr{ﬁer%epfé? u@%ggqﬁeaﬁgﬁlcas b%t%Wcé ﬁ{tﬂe‘?ﬂ‘eat?r@ém/o'ﬁhpultlple sclerosis,

ternative system, Hardware Waters Bi nary

at@lmﬂntmt dizsage® CVW[”@( gnfEpgmatiere ufisarders. 1@M@r gnfrumpatory
e%({;ﬁartmés MaQHte, trxéﬂgﬁéﬁtaggrﬁ7c}d?‘ﬂn%ggi§§‘9épieﬁl&e a %ﬁ'tls Iupus

m Fl ui di cs Manager Waters ot odi o
erpheeetasis. NaRtiess EQ‘%@S’GM@tmomﬂt%r sql@letur@@ﬁs 2@'2d tumour

m%%?%&?g?gdlgégslegaa@é'oma%d SQith ASREFSyeesike RbliSCtfeases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-
insulin dependant diabetes. The invention further provides a method of treatment of
conditions or disorders in mammals including humans which can be mediated via the
S1P1 receptor, which comprises administering to the sufferer a therapeutically safe
and effective amount of a compound of formula (1) or a pharmaceutically acceptable

salt thereof.

In another aspect, the invention provides for the use of a compound of formula () or
a pharmaceutically acceptable salt thereof in the manufacture of a medicament for

use in the treatment of the conditions or disorders mediated via the S1P1 receptor

In order to use the compounds of formula (I) in therapy, they will normally be
formulated into a pharmaceutical composition in accordance with standard
pharmaceutical practice. The present invention also provides a pharmaceutical
composition, which comprises a compound of formula () or a pharmaceutically

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

In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
(I) or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for
oral, parenteral or rectal administration and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally

administrable compositions are generally preferred.
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wWa 200si1x89300nm 25(snal | scal €8 and 30mm x  100mMPCT/aPIPES/054647
scale). The stationary phase particle size is bmm
Sol vents 30A : Aqueous solvent = Water + 0.1% Form c
Acid B : Oganic solvent = Acetonitrile + 0.1% Form c
Aci d Make up solvent = Methanol : Water 80:20 Needl e
The Retensigs vanst eticagies Hhdhe IBMUSUNGR O Tthigr iBventienf oy ghe S1P1
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tine o he corrpoun I nteres ave
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re-equili brat ste 40 Lar
USHISBfO%lelqt_Qm@@ﬁmldesgmd@GIGIB 2.2 = 15-55% B WO
2008/ 12895132PCT/ EP2008/ 054647 Large/ Smal | Scal e
2.2-2.9 = 30-85% B Large/ Small Scale 2.9-3.6 = 50-99%
Taples |and geapshigh | forseedl @daimgstmtion -may0 bg 9n, Wit( desesformnaneégnay
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Flowrate AT of the above ne flowra
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magreesiusn stegratg, ﬁale og:gd@@p/glgmt_egf@és fe.¢ notatg staregh er sodium starch
glﬂt%llééy a?\d@%@ﬂgg’lg\]xvla%tt‘gwgsag@n@ .5 Bdiud’ KB SapfREdi HicPBBlets

used
may be coated according to methods well known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give

controlled release of the active compound.

For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salt thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of the invention or pharmaceutically
acceptable salt thereof and a sterile vehicle, optionally with an added preservative.
The compositions may take such forms as suspensions, solutions or emulsions in
oily or agueous vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active ingredient may be in
powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,

before use. The compound, depending on the vehicle and concentration used, can
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Bruker 400MHz Ul trashield Bruker B-ACS60 Autosanpler
30Br uker Advance 400 Consol e Bruker DPX250 Bruker
WOMABICEBISO0 Br uker DRX600 Soft ware 35User i nt ePEBER2008/054647
NMR Ki osk Controlling software - XWn NWR version 3.0

Chr omat ogr aphy Unl ess stated ot herw se, all
chr omat ogr aphy vvas carried out using silica colums 40
Abbr evi ati ons: ans WO

bezc¢08¢r1§8wgg¢cqr/ g@ﬁ@@@/ 05484 7vakple.m IN ipgrr@nBg ngolutions, the

contfduhb! ddnt 8? d@ﬁ&\{% Pl Hé(ft%ﬁ éﬁﬂq@er &QJlI%%th‘}HféPeWmto a

-acetonitri H - net hanol H - et hanol
suitablayial saf carapeuleopad -S@amzy\w@rémkm@dmwsuch as a local

anaes BT EELDANEs VG blWeNng ! dRhiaY AOGiBBR LI the vehicle. To

enhance the stability, the composition can be frozen after filling into the vial and the
water removed under vacuum. Parenteral suspensions are prepared in substantially
the same manner, except that the compound is suspended in the vehicle instead of
being dissolved, and sterilisation cannot be accomplished by filtration. The
compound can be sterilised by exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the

composition to facilitate uniform distribution of the compound.

Lotions may be formulated with an aqueous or oily base and will in general also
contain one or more emulsifying agents, stabilising agents, dispersing agents,
suspending agents, thickening agents, or colouring agents. Drops may be formulated
with an aqueous or non-aqueous base also comprising one or more dispersing
agents, stabilising agents, solubilising agents or suspending agents. They may also

contain a preservative.

The compounds of the invention may also be formulated in rectal compositions such
as suppositories or retention enemas, e.g. containing conventional suppository bases

such as cocoa butter or other glycerides.

The compounds of the invention may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
the compounds of the invention may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly

soluble salt.

For intranasal administration, the compounds of the invention may be formulated as
solutions for administration via a suitable metered or unitary dose device or
alternatively as a powder mix with a suitable carrier for administration using a
suitable delivery device. Thus compounds of formula () may be formulated for oral,

buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
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-1,3-dinethyl-3, 4,5, 6-tetrahydro-2(1H)-pyri m di none
worMB® 12895 et hyl sul phoxi de F PCT/EP2008/054647

-1, 1" - bi s(di phenyl phosphi no) f errocene 15EDC
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hydr ochl ori de EDAC

- N- (3- Di et hyl am nopropyl ) -N -ethyl carbodi i m de
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eltl%r(tﬁko%ﬁrﬁ{ew&ﬂmopﬂ&épyl )-N -ethyl carbodiim de

drochlori de
-2 (1H7- Azabenzotriazol -1-y1)--1,1, 3, 3-tetranet hyl

THY Q&Pg n@@%ﬁ#&r%ﬁ@%ﬁﬁﬁﬁﬁ%c%&% Jrgere'g'téﬂ)? salts thereof £ may be

sopr opanol none
forreéﬁtzdtfor @@@BL gdnyinisgyrijen inptimf@nm d ﬂl@bh@é@mmrusm gels lotions,

pé'égéﬁésl lé%r g@%%@ﬁ@gérg %ye TehLF 3PREEO RN &Pﬁ‘nentscand creams

benz ene acet RT -room t enperature
may| gy ééﬂjn@él ke frsmviategbvidh ap agquieaup Ar Slsbarfl with Yoraddition of

SUCEQIHKPII\ iSkerling %ﬁd/&lg%ﬁllngggglﬂéréﬂmér@/%r a'dhf?rHétFjatloa to the eye may

romat ogr aphy ctronetry L
beCneabyfaetoRddp Bystevie @asﬂ@'dtsrrtgrmrtlsse@swwnmﬁ:l ear
magneti c resonance MS -nass spectronetry
The composition may contain from 0.1% to 99% by weight, preferably from 10 to
60% by weight, of the active material, depending on the method of administration.
The dose of the compound used in the treatment of the aforementioned disorders will
vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as a general guide suitable unit doses may be
0.05 to 1000 mg, 1.0 to 500mg or 1.0 to 200 mg and such unit doses may be

administered more than once a day, for example two or three times a day.

The compounds of formula (1) or pharmaceutically acceptable salts thereof may be
used in combination preparations. For example, the compounds of the invention
may be used in combination with cyclosporin A or other therapeutically active

compounds.

The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formulas | and following, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples of isotopes
that can be incorporated into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, iodine, and chlorine,

such as 3H, ''c, "c, ®F, 2| and '®|.

Compounds of formula (1) and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention. Isotopically-labeled compounds
of the present invention, for example those into which radioactive isotopes such as

®H, ™C are incorporated, are useful in drug and/or substrate tissue distribution
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exchange 5 General Chemi stv The internedi ates for the
preparati on of the exanples nmay not necessarily have
been prepared fromthe specific batch descri bed.
10Description of DL 1Hindazol e-5-carbonitrile (D1)
aseays. T2itiptedore- Bl @pdraronzt deny §e iolopesdye partigilgdy preterred
fot Eheﬂygdsézéfn&?m%fiéﬂ Ené Jd%te’&&oiliﬂnm@tahﬂrg?qs&B%és‘)Ql‘@ particularly
tenmperature for 18 hours. The solution is then .
usgfultin | PEH (apaitrerhemishians tanearppiy).f ped By isotepsts atel particularly
L T BRolE BBy s Sh oot d (o gra i o L¥ER i
braiglim@gingt Fuehesr sbeitutien wittHheaderZetterds sushipsrdeutdriuen, i.e., “H,
) - -3- zal . -
g eR o 0 3A YA e oot BRETAR L0 Intebdl Javity
fomexarprieninaseasedan vive Hadirlife gr rasweed dasagesienuitanoentsasd, hence,

mE@H% i%fetf&'?éc?ini SnBuHRE dr(c@étjE(Etggt:al@/%ﬂ)éied‘@&néﬁg%%%{f gcgmula

rati on and then drie er “vacuum at 6
| amg dellowinge of ithis dnvestipdad genepallyghe pserared by easniing, out the
prheEduRey qiBBLEY Rlthyagnimed ah@dr A3he %ﬁmB%s%%WLb(ﬁ/ substituting
'ayer. M5 (ES): CBHoN3 requires 143; found 144 (NH+).
a naadilyeeriable isterigaly fbeted reageit faflastprbigotppisplyyrlabeled reagent.
descri bed previously (Halley and Sava 1997, Synth.

Comun. 27(7? :1199-1207). Description of D2
All publications, including but not limited to patents and patent applications, cited in

this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by

reference herein as though fully set forth.

The following Descriptions and Examples illustrate the preparation of compounds of

the invention.

The following information on hardware and software for analytical methods is given

for purposes of illustration only.

Conditions, Hardware and Software for Analytical LCMS Systems
Hardware

Agilent 1100 Gradient Pump

Agilent 1100 Autosampler

Agilent 1100 DAD Dectector

Agilent 1100 Degasser

Agilent 1100 Oven

Agilent 1100 Controller

Waters Acquity Binary Solvent Manager
Waters Acquity Sample Manager
Waters Acquity PDA

Waters ZQ Mass Spectrometer

Sedere Sedex 55, Sedere Sedex 85, Sedere Sedex 75 or Polymer Labs PL-ELS-
2100

Software
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30N- hydr oxy- 1H i ndazol e- 5- car boxi m dam de (D2) WO
2008/ 12895135PCT/ EP2008/ 054647 5-cyano i ndazol e (D1)

W@ 208/128951 hydr oxyl ani ne. HCI 9(485 nmg) and NaHQOEBI/ER2045/054647
g) were dissol ved/ suspended in MeOH (18 nl), heated to
50 C and stirred for 19 hours and overnight. The
reaction mxture was then filtered, washed with MeOH
and 5evaporated to give the title conpound (584 ng) as

WaterdMiaeslSak iversiddSt. () BBR:or €8IH@INAD1 r equi res 176; found
177 (M#). Description of D3

hI or.0 nmet hyl et hyl ) oxy] benzoic acid (D3) o 10
m%lftﬁﬂethgéydroxy 3-chl oro benzoate (13.4 g) was

C@!Pﬁﬁblved in DMF (150 m), treated with K2CO3 (19.9 g)

THeotdlave dséey isi s BfatapAtlabtis)ihaldin{eh8iobs of whzhdré BSmm x 50mm.

THESBdnARS pHEs tpdFtRId @A BBk 70 C and stirred

ight. The reaction mxture was then cooled to RT,
evaporated to dr ness re d| ssolved in EtOH, filtered

A affuesrsoarkT ¢ W% R¥MEAKide the internediate

Be@twniqamemg)ﬂxcamn&rllmﬂ%%(ﬁqrrdchﬁiﬂs conpound was a

Méthbdm xt ure of et hyI and nmet hyl esters and used crude

t internedi ate (22.24 )
THJ%W_. I SSO oé{il%l%g %E%HE’ %Q@tﬁlﬁgﬁﬁ eated with 2M aqueous
n(75 heated to 60 C and stirred for 2 hours.
0 The react3d on m xture was then cooled to RT, the MeOH
0.evaporatesl and the remaini ng aqueous sol ution 20
gacidifiedym th 5M aqueous HC (30 m). The precipitate
S fllteé?ed off and dried to give the title conpound
g?S 1 g) ds a white solid. 6H (CDCl 3, 400MHz): 1.42
6H, d), 4.70 (1H septet), 6.97 (1H d), 7.97 (1H,
5d), 8.12 31H, s). M5 (ES): Cl0H11C103 requires 214,

Fibglat 213 (M )

THS e%bv rngetﬁfOJ 'ég%%ﬁ%}%g M@'%i%] benzoic acid may be

repag 2006047195. Description
of D4

Fdr-2 didue @dthod- 4- [ ( 1- met hyl et hyl ) oxy] pheny1}- 1, 2, 4- oxa
sehtwgiel - 3-y1) - 1H- i ndazol e (D4)

Waters MassLynx version 4.1
Column

The column used is a Waters Acquity BEH UPLC C18, the dimensions of which are
2.1mm x 50mm. The stationary phase particle size is 1.7y m.

Solvents

A : Agueous solvent = Water + 0.05% Formic Acid

B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Weak Wash = 1:1 Methanol : Water

Strong Wash = Water

Method

The generic method used has a 2 minute runtime.

Time / min | %B |
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WD 2008/ 12895136PCT/ EP2008/ 054647
3-chl oro-4-[(1-nethyl ethyl)oxy] benzoic acid (D3) (712
worg)os B8 . HCl (699 ng) and $YOBT (493 ny) wer ePCT/EP2008/054647
di ssolved in DVF (16.5 m) and stirred at RT for 10
m nutes. N hy dr oxy -1 Hindazol e-5-carboxi m dam de
(D2) (584 ngy) was added and the m xture 5 heated to
80 C for 12 hours. The reaction m xture was then
cooled to RT and left|to stand for| the weekend,
evaporated to dryness anq){e- %sclved in H20. This
sol uti on was extract eg—wtn—Eti6Ac(x 3) and the
conbi ned extracts washed W@ th [bP{ne, evapor at ed and
triturated with DCM t W cel.9 soni 8atjed for 4m ns before
filtering, drying and|repegtinggorice to give the title
conpound (407 ng) as p| nmksoftd. 6H (d6- 10 DMSQO,
400MHz): 1.37 (6H, d), 89 (1H, septet), 7.46 (1H,
Ttwabqve?fBemmhaaﬁﬂowr@wQfﬂmllnm 8.13 (1H, d), 8.20
THelihjectign vdurd@ fdr td genericBndiBod isl9.51) . M5 (ES):
Tl @larkd RS gAYHESS 354; Tound 355 (MrH).

15
T %{e[cﬁowneg fﬁ‘?’*&?@%‘if’?oﬂ%t hyl et hyl ) oxy] phenyl } - 1
, 2, 4-oxadi azol -3-y1)-1 H indazol-1-yl]pr op anoate

(D5) aO N NN/NO \
Opert ActessInheg m:éc{eGJAmtme %@wrﬁ @mhpwenyl I -1,2, 4-oxa

-3-yI)-IH 1 ndazol e ng) was
H%Jidg‘ég ved i n _DWVPU and treated wt

. 2.8 m Co3
Opesk/pCopgs '\43@!5IDéf\‘Réf&dEﬁ?e%trﬁ??imgntﬁrCSH%trCEﬂ“eofﬁﬁQ"é'”% 145 ul).
1 Waters €80 1Gradientrriuxtour e was heated to 140 Cin a
1 Wkdro PagBinjeRcéSMecopr 1.5 hours. The reaction m xture

1V@a?ertstpi%g g,p[% BP RT, evaporated to dryness and
This solution was extracted with
9@3'? %)'\Faéﬁ pteﬁEo'E‘Btr%l ned extracts washed with
1§F|$Q1‘eA$m§ epafsoralieeldr t o give the 25title conmpound (240

1 Gilgoras! Sapdat-trattioni UV dMBcioES) : C23H2335CI N404 requires
1 ééﬁhbu{ Pu0sleADS (M) . Description of D5 (alternative

S@oc ure
%é@ﬁ £5 {3- chI or o- 4-[ (1- net hyl et hyl ) oxy] phenyl }-1
MicpoMasg ¥ vB0y1)-1 H 30i ndazol - 1-yl ] pr opanoat e
C¢lDBIn WO 2008/ 12895137PCT/ EP2008/ 054647 ----- \

The column used is typically a Supelco LCABZ++ column whose dimensions are
20mm internal diameter by 100mm in length. The stationary phase particle size is
S5um.

Solvents

A:. Agueous solvent = Water + 0.1% Formic Acid

B:. Organic solvent = MeCN: Water 95:5 +0.05% Formic Acid

Make up solvent = MeOH: Water 80:20 +50mMol Ammonium Acetate

Needle rinse solvent = MeOH: Water: DMSO 80:10:10

Methods

One of five methods may be used depending on the analytical retention time of the
compound of interest.

All have a 15-minute runtime, which comprises of a 10-minute gradient followed by a
5-minute column flush and re-equilibration step.

MDP 1.5-2.2 = 0-30% B

MDP 2.0-2.8 = 5-30% B

MDP 2.5-3.0 = 15-55% B

MDP 2.8-4.0 = 30-80% B

MDP 3.8-5.5 = 50-90% B
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COOEt A solution of Ethyl
3-{5- Rhydr oxyam no) (i m no) net hyl ] - 1Hi ndazol - 1-yl | prop
wapwatzsofD52) (2.04 g, 7.38 o ), PCT/EP2008/054647
3-chl oro-4-[(1-met hyl et hyl ) oxy] benzoic acid (D3) 5
(1.743 g, 8.12 mmol ), EDC (2.123 g, 11.08 nmol) and
HOBT (1.357 g, 8.86 mmol) in N, N-Di net hyl f or mam de
(DMF) (25 m) was stirred overnight then heated at
FloRORatduri ng 4 hours. The m xture was di ssolved in
A|F$ﬁﬁ@a5&%%%é@@ﬁa0@éhow@étsbfﬁmﬁl/rhﬁm and purified
[ ash chronmat ography, eluting wth Et0Ac/i so-Hexane
10- 90% t hen 10-30% The sol vent was evapor at ed
A'ttefn@t'v/%sx%e% g) of white solid. M5 10(ES):
C23H2335CI N404 requires 454; found (MH) 455.
HiMa®ard ption of D6 Met hyl
3-chl or o- 4- (et hyl oxy) benzoate (D6) O
15Met h ydr oxy- 3-chl or obenzoate (10 g, 53.6 nmol)
and WBHR ARG Gordien NS o 1072 mapl ) wer 6
* suspiateedd 1Madup(Pundo i ) and then ethyl iodide (8.56
- M, Iger2PipIConwaiviedlged. The reaction m xture was

. heatvggtehsozﬂ-%lﬁegtv&gl%hght The reaction m xture was

f"fyﬁ g res|ydue washed wth ether. The
* or gMPESSGPHMNSHddiGR Mana%{por at ed i n vacuo and t hen
* di sS¥htees2996 RiradoxiodenIrajaletedtoni t h 20 agq. NaOH and
- wat eNatety T@Ma8Gpevapoetdt ed to dryness in vacuo to
. af f ool BB kbt s &mergund (11.24 g) as a yellow oil.

%) (CI?E% CIlOHI11 501 3reqU| res 214; found (MH) 215.

58P ASREG YT C0 "Chl or o- 4- (et hyl oxy) benzoi c acid

(D7) WD 2008/ 12895138PCT/ EP2008/ 054647 0 To a
Sdftware ed suspensi on of Met hyl

3-chl or o- 4- (et hyl oxy) benzoate (D6) (11.24 g, 52.4

hanol m dded 2M aq. NaCOH (40
W%ﬁ% Mﬁﬁ%yﬁgb %&?I"ﬁéﬁ? m'2<t \S?Z alaseheat egqat 60 C(for 2

hours. The reaction m xture was partitioned 5 between
CaéttdAc and dilute hydrochloric acid. The organics were
separat ed, dried and evaporated in vacuo to give the

re VWaA't'ercs A‘@atn‘ﬁg ﬁ!a dhehs orn'stoll’m c?l b &q%mm
gl (%IE%/#?) Eﬁﬁﬁﬁé ”I?Eaargr%l&a'?go | Bté‘H%P ga?"/zg;‘%i size is

5m0Descr|pt|on of D8
3-Ethyl -4-(1-pi peridinyl)benzonitrile (D8) ON\/

Solvents

A : Agueous solvent = Water + 0.1% Formic Acid

B : Organic solvent = Acetonitrile + 0.1% Formic Acid
Make up solvent = Methanol : Water 80:20

Needle rinse solvent = Methanol

Methods

There are five methods used depending on the analytical retention time of the
compound of interest. They have a 13.5-minute runtime, which comprises of a 10-
minute gradient followed by a 3.5 minute column flush and re-equilibration step.

Large/Small Scale 1.0-1.5 = 5-30% B

Large/Small Scale 1.5-2.2 = 15-55% B
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4- Am no- 3- et hyl benzonitrile (3.0 g, 20.5 nmol),

1, 5-di bronopentane (11.1 nL, 82.1 nmmol ), potassium
wea0pazese (5.67 g, 41.0 motd and water (39. GPELEPWOS/ESI64T

all split 15 equally between ten m crowave vials and

each heated at 160 C for 1 h. Al the reaction

m xtures were conbined and extracted twice with ethyl

acetate (40 nlL) and the conbi ned organic fractions

dri ed (phase separator) and concentrated in vacuo.
LdPh&BhN @Bleane gragoaddes, the nixture filtered and

then the filtrate was purified by silica

chr omat ography, eluting with 2-5 %ethyl acetate in
'-aﬁ@@(ﬁﬁ‘@”ls&a@izvé?’t%5@i99%e320 conpound as a col ourl ess

oil (823 ng, 3.85 nmol). Analysis indicated that the
LAFGEBRIANEGRNB 8LTIEE §IT8d, RIRWIUs RISWES BPTRSHiANSs flush
a L q'uﬁiéreati% (ES): Cl4H18 requires 214; found 215

L{:‘)r. scription of D9

253- Et hyl - 4- (1- pi peri di nyl ) benzoic acid (D9) WO

2008/ 12895139PCT/ EP2008/ 054647 CO2H
FIdwlkktgy! - 4- (1- pi peri di nyl ) benzonitrile (D8) (817 ny,

3.82 mmol ) and pot assi um hydroxi de (2.14 g, 38.2 nmol)

in ethapol (35 nL) and water (8 e heated to_9
AL B SR tee eBidE P 7 ovgrae OF D eoOBisaB (oAl SCale) or
40mylelinox i Lsgg Scald). g, 38.2 mmol ) 5 and water (8 nL) were
added and the reaction heated for a further 18 h. The

shfBwigrodle@s al lowed to cool and was neutralised with

agu S . A white solid was separated by filtration
Laﬁ%‘?ﬁgﬁo&}?@ffﬁpﬁ&gg&%de to purify the filtrate by SCX

cartridge, but this failed. Both the solid and product
Lavfie $Oo @3 mincoabun®oB net hanol added and then the

m xture acidified with acetic acid. The m xture was 10
fi r . obtai.g,the filtrate, which was then
Le{r#%%g’ﬁ%%ﬁ@@xggg?’t&r|§]dge, washed with methanol and

eluted wwth 2M anmonia in nmethanol. On test scale this
Lagge 2.6tthS. 1 intnl £48-66%0BiNnd as a white solid (96 ng, 0.41

nmol ) and on the remaining materi al gave a col ourl ess

NN i 204 ). M5 (ES): Cl4HI9NO2 requires
Lagg%?jlﬁgu%héc}a%ﬁfm 15 Description of D10

3- Et hyl - 4-i odobenzonitrile (D10) ON | To
Canditipng useeifoy NMBhzonitrile (2.50 g, 17.1 nmol)

Haidwared in water (14 nL) at 0 C 20 was added
BIERECATIM @ﬂ[ggﬁg&ochl oric acid (7.80 nmL, 257 mmuol)
' [ owe

0 al lo by a solution of sodiumnitrite
Br(’&‘?%\ﬁ%,%G SUPRR'S™ i n water (3.43 nL) dropwise. The
BrukeriAdvanee Ak Eaneolsvas stirred for 15 nminutes and then
BrakleedPX25 15 minutes to a solution of potassium

BiuR&! AeaN@E®809, 18.0 mmol) in water (6.0 nL) at 0 C
The ﬁ%é(ﬁ({re was stirred at roomtenperature for 2 h.

B”T'E%r m X e was extracted with 25ethyl acetate (3 x
Saftyai® ) and the conbined organic fractions washed with
Udmriimerface — NMR Kiosk

Controlling software — XWin NMR version 3.0
Chromatography

Unless stated otherwise, all chromatography was carried out using silica columns

Abbreviations:

g- grams
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WO 2008/ 12895140PCT/ EP2008/ 054647 (100 mL), dried
(phase separator) and concentrated in vacuo to give

W0 h@sti2g9fe conpound as a br oth sol i d (4.21 g, RGI/BP2008/054647

nmmol ). 6H (net hanol -do, 400 MHz): 8.02 (1H, d), 7.61
(1H, d), 7.24 (1H, dd), 2.80 (2H, q), 1.21 (3H t).
5Description of D11 4-(1 -Cycl ohexen-1 -yl)-3-ethyl
benzonitri |le (D11) ON A m xture of
m@-et hyl - 4niligsdenzonitrile (D10) (1.23 g, 4.80 nmol),
mik- cycl ohex@firds 10 yl boronic acid (907 ng, 7.20 mmol),
sodi um net hoxide (778 ng, 14.4 mmol) and
ulbi s(tri pH@t@t}Q“Hh@sphl ne)pal l adium (11) chloride (337
cisy, 0. 48 mm ,tn anhydrous net hanol (12 nL) was
heat ed at 80 10 mnutes in the mcrowave. The
Me@bct i on agejaniirie was partitioned between ethyl acetate
) er (40 nL) before the organic |ayer was
%éﬂt her \;\q/ggw\é@&wth water (40 ni), dried (phase 15
Et%'baratorgth%m'd concentrated in vacuo. The crude
feplcer i al é/yﬁﬁ Jeutd i ed by silica chromatography,

eI uting 0-5 % Et OAC i n hexane over 30 mnutes to give
DBA\e tltI edibenryidenacetene yel | ow oi |l (824 ng, 3.91
DARR! ) . 6%&&%%{@ do, 400 MHz) 7.56 (1H, d), 7.46

1H, dd ng d) 5.61-5.56 (1H, m, 2.68 (2H,
Dl‘dﬁart) 2N28dlme iwlfemqamlﬁy 1.85-1.68 (4H, m, 1.20
Dl(/lﬁU 3 '?9 dPﬁétﬁ&l':M b%ﬁe%hﬁl@z %Iéolmmgrﬁdn%hexe” 1

enzol ¢ acl

DM@@&‘ 12895%@19@@5@2@@8/ 054647 o
DIAPI“- ch' PH‘ Hlpil’neﬁ(},lﬁho%pﬁhg)fé genitrile (D11) (824

pot assi um hydroxide (2.19 g, 39.1
Ea&w ) | n ’é-t( eth(/la@mﬁpyoryﬁd\l xﬁd‘tyé?artlcw"mqe hgrashipside ed
EGAC20 C (N'@@ﬁnétﬁ%ﬁﬂ%%@) -NrRnyt@r éjut%h'ib% Hﬁﬂ%!o‘?uﬂe

m xture was concentrated I'n vacuo an resid

ERGkHEk+ oréd3-Bimeledamitaryapyldétedyécaaimide) hydrﬁph&qldeous
HRTOYdr och)_pfp. ‘? A@%b%z@%MzoﬁpyﬁL) 1804 %‘ir%mteﬂﬁll BrofIRIY C
phase was washed with further hydfochloric¢ acid (2M
50 ni), drexetuqrppResenatedégtaamsiminidid concentrated in
|pys\acuo to |gbr\/rg ,tbqa title conpound as a yellow oil (808
n‘g) ES): C15H1802 requires 230;
NMBund 229\1M¢rt -)ZDYIf@ igeneg ption of 013
cl oh
LS oyl ey IR Bl R R R bRt gropgpghae
Thifg- 3. 49 'Fﬁﬂﬂh)/dr\ﬂﬁ%afdl ssol ved 15 in nethanol (70 ml)
dgand hydr oggnst fibnacafonkr Cube using a pal l adi um on
carbon cartridge. The product solution was
REoncent r doee tPRPe@EW® to give the title conpound as a
thIte SO|dé."é7&e7$9é’e|§§g 3.41 mmol ). 6H (et hanol -d4, 400
7.82-7.68 (2H, m, 7.33 (1H, d), 2.83 (1H, m,

Mz 73 (2HMgpr 1.87 (2H m), 1.85-1.70 (3H, m, 1.58-
HL1l 30 (5H pBlon 1.22 (3H t). 20 Description of D14

S — singlet

d- doublet

t-— triplet

q- guartet

LCMS - Liquid Chromatography Mass Spectrometry
LC/MS - Liquid Chromatography Mass Spectrometry
NMR — Nuclear magnetic resonance

MS — mass spectrometry
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1- Met hyl et hyl 3-brono-4-[(1-net hyl et hyl ) oxy] benzoat e
(D14) 0 O WD 2008/ 12895142PCT/ EP2008/ 054647 A
worzoosaessof  3- br ono- 4- hydr ox%enzoi c acid (2. OPBCHEPDIRES4647
nmol ), 2-iodopropane (1.85 ni, 18.4 mml) and
pot assi um carbonate (2.55 g, 18.4 muvol) in DVF (175
nm.) was heated to reflux for 5 h. The reaction was
allowed to cool and was filtered. The filtrate was
EZoncent r dtleetrasprayacuo and the resi due partitioned
vpetween %E@@ ior +a¢etate (150 nL) and water (150 ni),
whi ch was basified with 2M NaOH. The organi c phase was
MBAPed (phagss @@@éﬂdaalmryatsd@remmi@ﬁﬂlﬂdd @grqmﬁtwenhy to
vethe s ayellowoil (2.36 g, 7.84
S@k 6H éttémge%anol ‘3% 9800 MHz): 8.05 (1H, d), 7.90
(1H dd) 7.25 (1H, d), 5.10 (1H, septet), 4.81 (1H,
Géﬁé}tapép,em;lstgz (6H d), 1.31 (6H, d). 10 Description of
4- L(l met hyl et hyl ) oxy] benzoi ¢ aci d (D15)
Thes intergwgdiatesofer ghe prmﬁyqnepﬁqzj/ﬂp examples may not necessarily have
zoate (D14) (2.36 g,
bén?r%e#frb&ﬁh%?ﬁ%dﬁkﬁd O(gé%ér}L and aqueous sodi um
hydroxi de (2M 39 nL) was heated to reflux for 5 h.
DGigiRAG i M xture was concentrated in vacuo and
bet ween et hyl acetate (125 nL) and water
1H-idnzglerS-carhonitgile @1)aci di fied 20 with 2M HCl (40 nl).
The aqueous | ayer was gxtragted with further ethyl
acetate (70 nL) and the organi c extracts
dried (phase separator) andententrated in vacuo to
give the title conpound as an &ff-white solid (1.83 g,
ZK%%}?&”%]%bbedy@Id%EXa 1@%?%%%&/;??@%’1‘ gt%%B%Srﬁldragﬁsgw ml) and
stiyed r @nisgom m;@ﬁr@w%i@'aﬂ% gﬁ@)The\/@Iutlon is then distilled and the
reg.ggéfphﬁﬁe‘%ﬁsﬁ%ggﬁf LEGRH &(r%é%ﬁ?aghg%nasﬁdés %ﬁmﬁb%tholf)CM This
rono- 3- chl orobenzoi ¢ aci
gieasihn ditle coDPeHNd (RBS Mgdded sul phur| c acid (5 m_) and
the resultant m xture heated to reflux for 60 5 h. The
reactl on was Partltl oned between ethyl acetate (50 ni)
iioncof Din@ltginativeipsoegdusel s | ayer was extract ed
1pm,{(n,zt,}gy3§,rb°¢ﬁlp,yé pgetate and the conbi ned organic
fractions dried (phase separator) and concentrated in
paunrd as a brown oil/solid
(5.09 g, 19.3 mmol ). 6H (d6-DVSH, 400 MHz): 8.06 (1H,
d), 7.96 (1H d), 7.80 (1H*dd)Y, 4.33 (2H, q), 1.33
3H, t). 10 Description of D17 Ethyl
-Syaml-érflgompbenzaanide i apy-$ Hemelo#ee d@szfr/?d @ bydrazine hydrate

and stirred at room temperature for 18 hours. The solution was poured onto ice and

vacuo to give the titl&®c

the resultant solid was separated by filtration and then dried under vacuum at 60 °C
to afford the title compound (1.27 g) as a pink solid. Further material was isolated
from the aqueous layer. MS (ES): CgHsN3 requires 143; found 144 (MH").

1H-indazole-5-carbonitrile can also be prepared as described previously (Halley and
Sava 1997, Synth. Commun. 27(7):1199-1207).

Description of D2

N-hydroxy-1H-indazole-5-carboximidamide (D2)
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A solution of isobutylzinc bromde in THF (0.5 M 30
m., 15.0 mmol) was added 15under argon to ethyl

wd28028958- chl or obenzoat e ([5’@) (2.00 g, 7.60 r@DEP20asI054647

t hen

1, 11- bi s(di phenyl phosphi no) f errocene- pal | adi un( 11)

di chl ori de di chl oronet hane conplex (930 ng, 1.14 mmol)
was added. The reaction was heated to reflux for 4.5
h. The mixture concent™&ated in vacuo and the residue
partitioned between ethyll acetate (125 nlL) and water
(125 nmL). A solid for ) s filtered off and
20 discarded. The organic | was washed with water
(100 m.), dried (phase separatomt) and concentrated in

SRR R P DT FRBte b s HoTindiige. 047 o

wm@ssﬁ@e(ﬁisusﬂeelsled i) Me@él (1 Benl}, inebieddo BN OCrachdasirrad for 19 hours

ur I 6
o e RE IR hodchor Syftyeif TR fres Ml B 140ty ano
evapbtatay) to @vesthe(tREl,codippudd EB42n@)lag alvvhltﬂ)splleEMS 825X BletsNLO
9 ) MD 2008/ 12895144PCT/ EP2008/ 054647
mﬁ@“”"pt“%ﬁd&?gﬁTE "3- Chl or 0- 4- (2- et hyl propyl ) benzoi c
aC|d (D18) 0 COH 5A sol ution of ethyl
t-%lho fZI:):,,(Z nmet hyl propyl ) benzoate (D17) (1.76 g,
and aqueous sodi um hydroxide (2M 3.70 mi,
3Ehlbrm4E[(‘D meth;éeﬂhat)oky]béﬂzmt)acmﬁmeat ed at 40 C for 3
h. The reaction mxture was congentrated in vacuo and
the residue partitioned between|ethyl acetate (100 ni)
and water (100 nL), th awHdi fied with 2M HC
(4 nmL). The aqueous | ayer extracted with ethyl
acetate 10 (100 nlL) and Phe Conbi ned organic extracts

Mgfhgleégh% B?y3§ cﬁl%Pd"Béﬂz% %‘1 @m&e&ééoﬂieﬁg PMP’@%%%Qregted

e title conpound te soll
Wlth‘rB:iC)Os N/S9(&I$)I+0\A@supmwgsmmgrqne@ﬁﬁ&mﬁmd the (asd ittt mixture

hetdd ) 70 E@?F? ismrl?(?E\é(?rglr?g@%helrggﬁonyrjnﬁurX;//\L}a then cooled to RT,

-cyano-4 tri ony enzoat e
evepegifed to drynesss od-dist@yedin RgiHhyfilitered and evaporated once more to

give W@ﬂﬁ?rﬁeﬁ)é% %bépj?%?% ?_é% \ghltﬁlgol%s Wm@lcszﬁQ%dZQ/as a 3:1

triet am ne
mtuse pbetbwgnﬁem@hxl@@tem gnchusegl @J@m@éhe aextlre@qﬁlom ar gon
(Nolal (
18?%%9‘*m‘ﬁ%ﬁédﬁt%m?%’?z&%%oT%Q AR Ar5 38, (cpfee, Btp 2u
aqugouaN 7padimheetegdde &0 icandrsdrred far 2epufsrihe rhactwh @nixture

Wéseﬁ’n‘éh'é&gle@ t?StFW Qhé‘\%d‘@%b%r%ﬁ hndGh&r8a4RAYSaqueous solution

t assi um car bonat
aC|d|f|ed with 5M aqueous HCI (30 ml). The precipitate was filtered off and dried to

give the title compound (15.1 g) as a white solid. 8H (CDCl;, 400MHZz): 1.42 (6H, d),
4.70 (1H, septet), 6.97 (1H, d), 7.97 (1H, d), 8.12 (1H, s). MS (ES): C4oHCIO;
requires 214; found 213 (M-H").

3-Chloro-4-[(1-methylethyl)oxylbenzoic acid may be prepared as described in
W02006047195.

Description of D4
5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazole
(D4)
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WO 2008/ 12895145PCT/ EP2008/ 054647 (2 x 50 nmi) and then
aqueous HClI (2M 2 x 50 rrL) before the organi c phase

woew®sdedset (phase separator) 38nd the sol vent rRODERIIS/OSI647

vacuo to give the title conpound as a dark brown oil,
(5.165 g, 16.70 nmol). 6H (CDCl 3, 400 MHz): 8.44 (1H,
d), 8.38 (1H, dd), 7.60 (1H, d), 3.99 (3H s). 5
Descri ption of D20 I\/Et hyl

2- cyano- 4- bi pheny anpox Ia eN( D20 The fol |l owi ng
reaction was spllt |nt vvlph hal f the
anounts: met hyl

cyano-4-{[(trifluor orret hyI ) sul fonyl ] oxyI benzoat e (D19)
3- (:Iilorb -45[(14n &yl ethpl Jxy]behesiy labiar (@3) ¢7m:m@ ,(EIDGB3CY(699.M¢) and

AT don B PR dRRERHmo BRI b Bhanf stise BORERT h fiRttes. n-

hydrek§ sl Hrimaboleveraarltbxtsidhviid (D2) Imﬂfﬂ?f (r@gwmis)adﬂed dnbethe mixture
t t
ot 0 RERE 5 ol dFe eclia Riuls e e T eBar®hd R arnyert o

stﬁﬁﬁtoaltl&a \é}/éékeﬁ‘d,) e\mpdrdtélﬁtolfﬁymﬁgstamﬁeefdldsbﬁbe(ri]h H%(D |O'l}g¢1 solution

| ese unr ve umr ue The 11t

wit RO I Ao s PR’ ieati ot eyt Wi brine.

evapdratdteand ﬂgeu ra;nte?J b eDbG:M rt\tvicta,l( MSO t@emgmm sﬁmfdre ditterthg, drying
agueous sodi um D) C ate n et cet at

et RIS SRS BT QAR B JHacompaun QAR e A itk FOp. SH (¢

DESd, WOOKIHE A RSN GIe, &SQ guL)1 Hareptehen.agatier d 5ﬂ71ﬂ()H d), 8.04

LR T L AR ol G0 e %&bgfflmz

requ.lrescgs@wuamsggmaﬂhy eluting with 0-25 % Et0OAc in
i so- hexane over 35 mnutes to give the title conpound
as a white solid (935 ng, 3.94 mol ). 6H (d6- DMSO, 400
MHz): 8.42 (1H, d), 8.29 (1H, dd), 7.81 (1H, d), 7.65

éZH. m, 7.60 -7.50 (3H, n), 3.92 (3H, s).
D ! 'ﬂiigtgijon of D21 2-Cyano- 4-bi phenyl carboxylic
Etagi d :xl‘-FBZ(ls){3 M&ﬁﬂ@%ﬁ%ﬂ?ﬁﬁ%ﬁ(ﬁw ( [-)12),(5),)416&3( 9a3dé526|-3-yl)-1H—
. et hyl 2-cyano enyl car boxyl at e ng,
'"gez.fg nWi?rP\t;Wé%a 3&@5’3 ethanol (18 m) but dissol ution

did not occur SCddI chl oroemret hane (10 M) was added. 2M

aqueous sodi u | 0 \Qoormol was t hen
added and th 5Nst| B. To the
mxture vvas added 0 chI or onet ne m.) and 2M

aye wer e seﬁérat ed and t

5 éﬁq{?e%ﬁ'groe‘id f‘ﬁ&?tl@de%wlﬁ%y}%‘ﬁﬂﬂbﬂ 2f-eradiaze ﬂﬁéﬁém(’@@'e (D4)
Zﬁ@) mgTh/@asC @@él?&ﬂ |rPrIIIM115U q2Rhade aH‘@&re@[éoe%tﬁ PHaee, 367 mg)

rator) and t ol vent renpbved in vacuo to |v
fOU@quebléé hivh 3- b\WPTT‘%FPfOQ\!Q%at@l (d4d1Wedhs resvliePaRfure Wsnli‘_%ated to

1@“@3 AGUARHSWRBIEHETHIET SR, WAE rétdes e v@asmaén cdd'l@d to

10 reaction was stirred at roomterrperature for

Rbep\@paraieiia fyRess anghdissolyed imyO- e spliljer s Wgcted with
Et@jﬁlcr &%Qaﬁ@fhe%ofw tddedxtrhbts WelshBY QitR 'Eﬂhé" @ﬁ@ el &5orakd t9\gSe the

he m xture shaken and t IS separ at ed.
tl%h@%ﬂﬁ@du@%ﬁa@eaﬁv@isr aktMd \k'ﬂst thzsu 1 rCé'N404 requires 454,
fodh&Bbmngt hane (50 nL) before the conbined organic
phase was dried (phase separator) and the sol vent
removed in vacuo to give the title conmpound as a
Dés%mit"bﬁ i) Ite(r‘?a‘iﬁe ocedu#d) Nl ). M5 (ES): Cl4HONOZ

Elb | SR o TP B 4308 -y1)-1H-

indazol-1-yl]propanoate (D5)
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A 4-Chloro-3-(trifluoronmethyl)benzoic acid (1 g, 4.45
mol ) was di ssolved in ethanol (3 m) and concentrated
waeioBazdest aci d (0.15 m) wasS‘added. The mi xt ur BCTVEB2008/054647
heated in the mcrowave at 100 C for 5 m nutes and
then 120 C for 15 mnutes. The solvent WO
2008/ 12895147PCT/ EP2008/ 054647 was renoved in vacuo
and the residue partitioned between saturated aq.
sodi um bi carpbddlat e (50 md and ethyl acetate (50 m).
The aqueou/s<lzaye R atked wth further EtOAc (50
m ) and thegrga Nhasgs Were conbined, dried with a
phase separa .

Q saQUO to give the
title conpound (17026 g) as a § rleNs oil. 6H
(et hanol -d4, 400 MHz) 1.40 (3 ‘41 (2H, q),

7.76 (1H, d), 8.21 (1H, dd), 8.33 (1H2d) A sol ution

of 4-chloro-3-trifluoronethyl benzoic (10 g, 44.5
mmol ) in ethanol (10 m) was split equall 8 en two
mi crowave vials. Concentrated sulfuric aci'd WS m )
was added to each vial (1.5 mM in total). The
reactions were heated in the 15 m crowave at 120 C for

A 3®lutionuofe &thyh 3-{5t[dydroryemineddtinomath Wk U-éxiaaelr eyl}propanoate

e R S L i

(1 k746atr Bdﬂaﬂ@om@l@cr@ 23 ght1.08 gmmlbarm]bal@éT\K/é\s%% gpasBatmerdol) in
BBt o e R A8 ATl PR b oo
dwsiobvehounse b enixture was Wisspyegiiv&tOhe tlnert eshasihyithumater and
Néﬁ?ﬁ)zgn?)paﬂﬁedzg flﬁ% %Hrrolnfma?(?gr@bﬁyé eﬁHné‘m& M#Ac/iso—Hexane 10-

ano SI st ent VI OUS €eXa

od% S5 PO-B0%. The [PRRent was evaporated to give (1.95 g) of white solid. MS

Tri fl.uoronet hyl henyl car boxylic acid (D23) O
(B ot 350 Kol Eh S P EIONES 369647 55, 0 ol ) and

pot assi um car bonate (6.63 g, 48.0 mMml) in

N-di net hyl formam de (DVMF) (64 m) was added

Qw-l%!&ﬂeﬂ:ﬁﬁﬁet raki stri phenyl phosphi ne(0) (1.849 g,

MathP 8-chIBrb)4- bxvy)\8akid A8 s heated in the mcrowave
ath§£1)50 C for(eggﬂm!rw) The cc()mngl ned reaction m xtures
were filtered throu@‘hq(cellte washed with ethyl
acetate 5 and the sol yent renpoved in vacuo. The
resi due was partiti on@d
and water (100 nL) and t
sodi um bi car bonat e sol ut
phase was dried (MSQH, d and t he sol vent
removed i n vacuo. The brown oil vvas triturated with
di chl oronmet hane and filtered t(pgl ve a pale yellow

W ol ELAGEATERY: £ 2 2P IS5 Ay o

(136 @-107F3 fimadr weret $ugbgndbd ibi IME Y1 Q& el baxdaiined ethy? iagjde (8.56

od 50 0 A S G A I R oo

Theeegtastiont oiX@reCvéofilter8d landTthe I’GSQMH washeatl witire¢thana$he organic

r - AN -
s ARAEer e Gind eV 36 WA i B FoLANS R g wit
adria@ gadi watphatied wd évspbeatastitol 8ryaesh tdrrvaexdlo(tprmfz@eﬂ the title
vedsd g
o B2 35 B VEIREY B BT R B o R 1B Ra i)
21|€br| zon, reverse phase cartridge, eluting 5- 100 %
MeCN in water gave as an off-white solid the title
conpound (960 ng). M5 (ES): Cl14H9F302 requires 266;
Désuripdionasf O H+) . 20 Descri ption of D23 (alternative

3-§@fe§8%§§ylo?ﬂ£lﬁiéi& UeIf@, hy! ) - 4- bi phenyl car boxyl i c

etyeen et hyl acetate (100 ni)
gani ¢ phase washed wth
te

). The organic
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0 OH Batch A: A m xture of Ethyl
4-chl oro-3-(trifluoronethyl)benzoate (D22) 25(1.0 ¢

w@208/128961 ), phenyl boronic id (724 ng, 5. 94P¢mEP30b8/054647

pal | adi um acetate (44 ny),

(di cycl ohexyl phosphi no) bi phenyl (140.2 ng) and
potassium fluoride (689 ng, 11.9 mmol) in THF (8 M)
was heated in the mcrowave at 120 C for a total of 40
m nutes. WO 2008/ 12895149PCT/ EP2008/ 054647 Batch B: A
m xture of Ethyl 4-chlloro-3-(trifluoronethyl)benzoate
(D22) (500 ng, 1.98 Dl ) ,~phenyl boronic acid (290
ng, 2.38 nmol), pall adi gtate (2.2 ny),

(di cycl ohexyl phosphi no) ng) and potassi um
fluoride (344 my, 5.8 4 nl) was heated
in the mcrowave at 120 C for 2D m nutes. 5The
reaction m xtures from batches A & B were comnbi ned

T4 L udenatp o Mt 3 FiofeR ey BRubS ot B8 &1 2% 524

minol) Sigo reeBAcoli [@0heRangy atided)i2ie ag. NadHI(40 afl) aharthé ngsultant

Ltggg’\l’ﬂafleohaqnag O@?Egh F oéJI ﬁpyrsaﬁﬂezr terl a%lb[f WYagpyriitioned

betneert BEYA@aL dilditd Iﬁydr@(fHIOIbc dota. TBe Ia)rga'ﬁhs Vet vepdratsdsdried and

i vacua apnd th |t|one 1 :
eVﬁB?W&éﬂ’”[‘)’éﬁ’% hgd;ru gqﬂﬁg @I Wﬁ?/g ur\Rgeg with ether
toeyite tet ttid (Wlnﬁ;h)uhd rashe thﬂ)élMohd'l(ﬁEZDrgg;aMSC(Eﬁh aG &+, @D Lrequires

opbi concentrated in vacuo. The crude nateri al
Z&hg%ﬂaﬁﬁﬁ?ggnby reversed phase chromat ography on the

Hori zon eluting with 5 to 100% MeCN in water to afford
Dthe. {tl npound as a white solid (367 ny)
—%%%EgggéilQQOAZ, GSK1869780A). Ms (ES): Cl14HOF302
3-EdylH4r(d pipétidinyipherdondblel®@W H+) . Descri ption of D24

Met hyl 3-cyano-4-(2-nEthyleﬁopyl)benzoate (D24) 0 0/

N 20To net hyl

3-cyano-4-{[(trifluoromet ) sul f onyl ] oxyl benzoat e

uii-r

(D19) (1.5 g, 4.85 mmol) added
br ono( 2- met hyl propyl ) zi n .5 m, 24.25 nmol) in
tetrahydrofuran (50 m) argon. To the solution
was then added 1, 1-
bi s(di phenyl phosphi no) f ecrfsenedi chl oro pal | adi un{11)
di chl oromet hane conpl ex |(0.3%5 g, 0.485 nmol) and the
reaction heated to refl ux_f 6 h. The m xture was 25
gquenched with water (2 nlL)~and then filtered through
t
ARG oS 0 5, 20 REEHoL S IRop A RE PR, 02
menchy potagsitra tcarhohetendd)6 7agat Wanemol| 8ad waler 4896 thlg were all split

e%%\‘&}é@ve%ﬂatéﬁ anzlio@%vé R/%fl‘éﬁgé eBaN Aegfeh ?"Iingsgt ‘Ecefo;rﬂ KEPAIl the

. d in vacuo. The residue was puri y I ca
reggtioprmaixtigesayeng, coshinddpdoextmctadpwdagvithrethy @chi@atdd mL) and

thQ\f:%FT}gl)Af%drBrg nid ‘ﬁ‘acﬁlﬂﬁtsc(ﬂ%ﬁ EQ%%Q &ﬁg?égbﬁ%tn@dconQMrﬁ%d l£ vacuo.

e title co ol'ourl ess ol
Diglgforomathar@08#s] 288!l B@P(mt@ﬁtb@sﬂ @Bd &en the @V@terWﬁS purlfeﬂel by

sH(c%W %naf&)%%&%]'zélutlr% afth (2215?% (%PHI %g&t%téﬂﬁg‘ge%ma to lqiviBthe title

ccmpgn@m(isa,q ad)olourless 0|I 823 mg, 385 mmol). Analysis |nd|cated that the
compound contained small amounts of a dibromopentane impurity. MS (ES):
C14H1sN; requires 214; found 215 (MH").

Description of D9
3-Ethyl-4-(1-piperidinyl)benzoic acid (D9)
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Description of D25 53-Cyano-4-(2-nethyl propyl)benzoic
acid (D25) HO 0 Met hyl

W@2aparryst- ( 2- met hyl propyl ) béhzoate (D24) ( 233PETYEP2008/054647
1.072 mol ) was dissolved in ethanol (4 nm) and 2M
aqueous sodi um hydroxide (1 m, 2 mol) was added. The
reaction was stirred for 1 h. 2M aqueous HCl (10 nl)
was added and 10 the m xture extracted with
di chl oronet hane (20 nL + 1@O0gi). The organi c phases
were isolated and dried byl phase separator and
conbi ned before the sol ve was renoved in vacuo to
give the title conpound | white solid (203 ny,
0.999 mmol). M5 (ES): ClEINR requires 203; found
202 (M H+). 15Description pf D26
5-Fornyl-2-{[(1S)-1-net hylpropy! ] oxy}benzonitrile
(D26) -4 0 NC (2S)-2-Butanoll (0.99 g, 0.013 nol) was
di ssolved in DMF (50 m ) andjthe solution cooled to O
C To this was added sodi hydride (60% di spersi on
in mneral oil, 20 1.54 036 nol)_in a portion-w se

3- ﬁﬁwhéﬂ pm@d'm')&%fi%mw&g?@h@éa - o3 82 Bimolp apdn pREssium

hy@ﬁdxﬁfe (201143!&639;‘2 AsHEbIy inOétharZol RBSIHLY a%dfvﬁbrt@a/dsbfﬂ D)ZWQI*et tddt&d to
was then added and the reactio

90m %t&?%‘ tsmpsw&re% M Rell nfr WrENeF petRstidmgaidEXfee( % %vﬁ%ﬁ mmol)

andl {vBien éBhﬁL) Gerdatidied and thdfed@ivh tHeRR IO LAINRHARSIS h. The
stirred overnight at roomtenperature. The reaction

regelignuves atvadn@rtacbane wag degireliseq Ve CRRUEOHR HETH A White solid
wad1 e st geldtrmldnharﬁi Qﬁ“attém%f’%); mddtetdTharif ﬂlﬂa Wﬂ@te by SCX

partltlone ani c_fraction extracted

cafiEfes putaByiL Yailefh e BoBhbieh 88l 2gd npreductedle S wareoyomb'ned
m%ﬁﬁd)lrkﬂjd’febrémgthenm ARG 12890 P WtE HeERZ 808/ Wﬂn&tlﬂre was

ase separating cartridge and then evaporated t

f'"&F%‘é’s%bt%J%*éerf"F@*&u&’Btﬁl’“rW%s@E'ﬂ & aPBe(bP’\‘/§ %arfﬂd%ewas“ed with

mBthaAdiGind elilted wm@m BREIOAIEIN WRSth bl Dnadstodtar thRtdve the title
Bi ot age cartri eluting with a 20 to 50 % m xture

CQBTfpoEf‘g,&é g whi i‘?e%@g{ﬁ@G i %435%0'{ fRd o fheeremwawﬁate“a' gave a

cdR BT bil as6 R M)A L1 §PhdId . MIBESFESD ,H D l@d\%sfmuﬁduﬁ@ 234
203: bf b .%M;L ( VHH) . )ges%/?.EpFu on ggl g

(Nﬁ*tyano 4-{[(1S)-1- nethylpropyl]oxy}ben20|c acid (D27)
NC 10To a sol ution of

5-fornyl-2-{[ (1S)-1- et hyl propyl ] oxyl benzonitrile
D io | 1.08

3-Ethyl-4-iodobenzonitrile (D10)

CN

I
To 4-amino-3-ethylbenzonitrile (2.50 g, 17.1 mmol) stirred in water (14 mL) at 0 °C

was added concentrated hydrochloric acid (7.80 mL, 257 mmol) dropwise followed
by a solution of sodium nitrite (1.24 g, 18.0 mmol) in water (3.43 mL) dropwise. The
resultant mixture was stirred for 15 minutes and then added over 15 minutes to a
solution of potassium iodide (2.98 g, 18.0 mmol) in water (6.0 mL) at 0 °C. The
mixture was stirred at room temperature for 2 h. The mixture was extracted with

ethyl acetate (3 x 100 mL) and the combined organic fractions washed with brine
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mmol) in acetic acid (20m) was added sodi um perborate
tetrahydrate (334ng, 2.17 mmol), the reaction m xture
woemshessed at 50 C over theé*dveekend. The r eacPCDEP2008/054647

m xture was concentrated in vacuo. Water (-50nl) was

added, EtOAc (-30nml) was added and the |ayers

partitioned, the aqueous |ayer was extracted tw ce

more with 15 Et0Ac (-30nml) and the comnbi ned organics
(10errelevdisdr tahese tsgrarajere sdupenaeniraldd ciedvanuestouglet e ftitle

o Pt P® Ll SRERRRTG, 18 Bhy™ by feikef .02

(1Bedk 7igdt (1 Bnd)o7.2B28H, dd 2.80 (2H, q), 1.21 (3H, t).

205- Fornmy1l-2-{[ (1R) - 1- et hyI propyl ] oxy} benzonltrl l e
(D28). NC (2R)-2- But anol (0.99 g, 0.013 nol) was
jaripdi DVF (50 M) and the solution cooled to O

= A %' Fﬁw de, 60% dispersion in
4 C 80%9&&}%%%& 8%“ elrt?q“n a portion-w se
rranner the m xture was stirred at 0 C for 10 25
m nutes after conplete adddzllw on.
2- Fl uoro-5-fornyl benzonitrile (2.0 g, 0.013 nol) was

t hen added and the reacti im xture allowed to warmto

room tenperature (slow in the ice bath) and the
reaction m xture was sti overni ght at room
tenperature. The reaction™f xtwre was then cooled to O
C, quenched with brine and|diluted with Et0Ac (-25nl).
The m xture was partition and the organic fraction
WO 2008/ 128951 52 PCT/ EH2008/|054647 extracted with
wat er (-30mL), the conbied organics were dried by
passi ng through a phase separating cartridge and
A‘?rYs'a‘lﬂFH 8t Q%tﬂﬂﬂéd’dﬂ)@ﬁ%rﬂﬂﬂe(Dfo?WQQC{; &P AR &), t1ocﬂ:|o‘ﬁ§xen 1-
he crude product. The crude residue was pur| on a
ylbrmwp Bicist é@g)@ fﬁ&rfﬁpd@e‘id esiYMgneinexde (V8 g 56 4%nm0| ) and
bidt r?HhHH}ﬂpl‘ngEﬁhgﬁ‘%Ilé&umeﬁ@%lorfﬁe' @3931’{1% ohe Fn'rﬁddeln anhydrous

mmqggle?lu(g%;rg | mas @a?gog%g)éo( gﬂ\?c')rgio ngnqtgs (|r1|.the d])lcrowag@ The
reééﬂb'n rq)xturé v]a% &rﬁtﬂon(&é%etv\?@en éth 3a015ta¥§ 4(?th ghd V\;laté”r?’ 40 mL)

. Description of
b oreyﬁlﬁoowaplp(lmr waﬁéﬂﬁmrpwamﬂd] wﬂp}%@ﬁ& MQ: ndlei @rieghohase
Q%J%na (%H'(:é‘ﬁt?é?@d e vagua. The crude material was purified by silica
-forny % - rret hyl propyl ] oxyl benzonitrile
cf(f@Batpg(a@mmn@utm 5 HrBIOAG 11 NP oVAEPA TiBDleE) Ve the tie
off\%%ﬁdsa%dé %mvegfpgmt t@bﬁ%ﬂbﬁ%r atgy gﬂg 03 &’60 MHz) 7.56

the’reac Rture was heat
(1Hhé vVeé&éHIH ddihé 1P daldt i o r%.aii-%66 r{(&Hwans, 2;681(6%‘rht¢1l£8t¢)d2 P5-2.16
r dded, EtOAc (-30nl) was 15
@281 %g 6\éﬁt‘eﬁl aéers %arpl ti oned t he aqueous | ayer
vvas extracted twice nore with Et0Ac (-30ml) and the
Deﬁ puoﬁdofcﬁﬁan' cs evaporated to dryness under reduced
ive the title conpound (315ng) as an
4()1‘ Cyolhheéemd)’rwl)cﬁ-emlt(efﬂsplc TIGBNO2 requires 219;
found 220 (MH). 20 Descrig bllqn of D30 1-Methyl et hyl
5-chl oro-6-[ (1- net hyl et hyl J0%y] - 3- pyri di necar boxyl ate
(D30)

(D=
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WO 2008/ 128951 53 PCT/ EP2008/ 054647
5- Chl or o- 6- hydr oxy- 3- pyri di necar boxylic acid (3.00 g,

wa 70088289801 ) was suspended ih tol uene (75 m) BEOTMEP2008/054647

treated with silver carbonate (12.4 g, 24.8 mol) and
2- iodopropane (6.9 m, 69.12 nmol) and stirred at RT
in the dark for 18 hours. The mxture was filtered and
the filtrate evaporatedto ive the title conpound

4-(i-Enclghangnriryl)-gsthylbeszontyile &411) 24DNB0$-91.Mamol) 6RY pajassium
t

hy%r i dgé"‘;9886359 P, f%?roli Mthﬁtzcgr?G 3%9d(v9éfler (%ergtg g?%att??%&%d at

Q%r%wrtgmpe@u@ﬂ@ypgmh Mhe reactlon mixture was concentrated in vacuo

ar@' Ctﬁ'% ofe% el i)%:rﬁlﬂ@ﬁéwlt?e}tq\g%ér‘) %WI g(ﬁ}? | nlﬁgcﬂgi?%l &yGeous

hyszlmqlmlqun; agid 52M65Qmj4 ybefers thasypednie@hase wep u@n;éeq 200nfuyther
hﬁlﬂ%h‘d’n@aatc 2W, 50 i) gﬁé’d &)ﬁ?g@g%a‘?at&ﬁo 4 c%ncérﬂra%?j IWJBL:QIO to

ropane '( and stirr
glwrthentltbr@rrumundfa@ra gellewyall (BA8deal 3.5 rieal). AGMSRI G o SastbeO>
GirdY) 2 Liobs@f-9r 24 hours. Added Et OAc (200mi)
regn?S)lS \’Nas'ljﬁe& V\/I%gh \%ater (200m) and saturated NaHCO3
(50nL) followed by water (200nl). Dried over MgSO4 and

DEG AP @f f the solvent to yield 1.0 g of the title
Wﬁm’m_ﬁ_a clear, colourless oil used w thout
4-Cyelohexylchettwienzpicagid (P13escri pti on of D30

(alternative procedure) 'é|qbthylethyl

5-chl or0- 6-[ (1- et hyl et hyl ) 0%y] - 3- pyri di necar boxyl at e
(D30) WD 2008/128951 54 P&/ EP2008/ 054647

2-1 odopropane (12.42 m, nmol ) was added to a
suspensi on of 5-chl oro- yl oxy- 3- pyri di necar boxylic
acid (comrercially avail abfe frnom Fluka, 5.4 g, 31.1
mmol ) and Ag2CO3 (21.45 g,| 78 pl) in CHCI3 (200 m)
and the reaction was 5stirred at roomtenperature for
3 days. The precipitate iltered off and the

sol vent was renoved in o°to give the title
conpound (4 g, 47% as a yellow oil which was used in
the next step without further purification. M5 (ES)

C12H16CI NO3 requires 257, found 258nL I—é]
4-(1-Cyclohexen-1-yl)-3- ethylben20|c acid (D12 803 mg, 3.49 mmol) was dissolved

in methanol (70 mL) and hydrogenated on an H-Cube using a palladium on carbon

cartridge. The product solution was concentrated in vacuo to give the title compound
as a white solid (792 mg, 3.41 mmol). 8H (methanol-d4, 400 MHz): 7.82-7.68 (2H,
m), 7.33 (1H, d), 2.83 (1H, m), 2.73 (2H, q), 1.87 (2H, m), 1.85-1.70 (3H, m), 1.58-
1.30 (5H, m), 1.22 (3H, t).

Description of D14
1-Methylethyl 3-bromo-4-[(1-methylethyl)oxy]benzoate (D14)

oo

Br

)
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10Descri ption of D31
5- Chl or o-6-[ (1- net hyl et hyl ) oxy] - 3- pyri di necar boxyl i c

w@edod/1tP31) 0 OH 1- Met hyl et‘l’?yl PCT/EP2008/054647

5-chl oro-6-[ (1- et hyl et hyl ) oxy] - 3- pyri di necar boxyl at e

(D30)(1.6 g, 6.21 mml) in isopropanol (70 m) and

water (35.0 mM) was treated with 2N sodi um 15

hydroxide (6.21 m, 12.42 mol) and stirred for 3
A Hoigiuse 106 Sghro@oz- l@,ydﬁ@xyéepm@@@ld (2 poPatZetmsilf 2-ipdopropane
1'8%%La¢8¢ r%‘n%g dt&)taésﬁﬁh abrnsle @%C?d@@%.%ﬁ iRERE (175

roduct into EtOAc (100ml). Dried ove

E»\a@@hgﬂt@@u tapfefflux mr 5sfa>| v bweqc@ow wap @Ilqwe;thgCQ@I andhwas filtered.
TﬁeI ﬁl r‘é‘lt ng%hl(gerﬁt%té%i YI‘M/EE Séﬂd the ‘g@d@g%artltloned)bet\/\zl%en ethyl

re U|res found 214
aq@&@rﬂﬁfzﬁ i) atd w@tﬁr( & @rLr)awhv:é \m?obé%lt@(b)m’fh 2M NaOH. The

I |
orggrﬁg p?%§e1§/a[s (d]r.egﬁtgng egg%bgrategyén% gmgast%gﬁg%m Gve the
titteagimponny ds exfetew E¢2.36 gi 7.8%81olimiitl YmethsneldteDd iHa): 8.05

0 t| e
1ﬁ szo 61ﬁ(i&h2%%3¥gtﬁ€¥fo ] MetA%P1g ?%me§1a§2 (6H. d).
1§tmﬂj<bs g, 11.64 nmmol) in 5nethano| (25 mM) and
stirred at roomtenperature overnight. The solvent was
evapor ated before neutralising wwth 2M HCl and
Desgriptioniaf®@48 th ether. It was then dried over

Si_gdm r gi ve an inpure
8843 ﬁn?déi h{f@l{kﬁ’ r a?lb%}@g% %E%@jsgave the title
conpound as a pure white solid. M5 (ES) C9HL0CI NO3
requires 215, found 216 [HWH] 10 Description of D32
4- (1- Cycl ohexen-1-yl)- 3- i Puoronethyl)benzanide
(D32) CF3 15 4-Brono-3-(tr}fluoronethyl)benzonitrile
(commercial) (1.2 g, 4.80 4mul), 1-
cycl ohexen- 1-yl boroni ¢ ag 0. 907 g, 7.20 nmol),
sodi um et hoxi de (0.778 ¢ 4/40 mmol ) and
bi s(tri phenyl phosphi ne) pal Madi umri 1) chloride (0.337
g, 0.480 mmol) were added tQ dry nethanol (12 nL) and
the m xture heated in t crowave at 80 C for 20 10
m nutes. The reaction m Xture was partitioned between
ethyl acetate (40 nL) and water (40 nlL) and then the
organic phase washed with further water (40 nL). The

ani ¢ phase was dried (My504), filtered and the
P ujiem tof rlemstiyiethvh Svieme-4-tffrenethylethyl)oxylbenzoate (D14) (2.36 g,

7.84 mmol) in ethanol (100 mL) and aqueous sodium hydroxide (2ZM, 39 mL) was

heated to reflux for 5 h. The reaction mixture was concentrated in vacuo and
partitioned between ethyl acetate (125 mL) and water (125 mL), the latter acidified
with 2M HCI (40 mL). The aqueous layer was extracted with further ethyl acetate (70
mL) and the combined organic extracts dried (phase separator) and concentrated in
vacuo to give the title compound as an off-white solid (1.83 g, 7.06 mmol). MS (ES):
C10H11BrOz requires 258, 260; found 257, 259 (M-H").

Description of D16
Ethyl 4-bromo-3-chlorobenzoate (D16)
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crude product was purified by flash silica
chromat ography, eluting with 0-75 % ethyl acetate in

wheooanesdsn give the title co‘hapound as a white BOI/EP2008/054647

(1.02 g). M5 (ES): 25Cl14H14F3NO requires 269; found
270 (MH). WD 2008/ 12895156PCT/ EP2008/ 054647
Descri ption of D33
4- Cycl ohexy1-3-(trifluoronethyl)benzam de (D33) CF3
54- (1- Cycl ohexen- 1-yl ) Q3 (+©Kf Luor onet hyl ) benzani de
(D32) (850 ng, 3.16 nmol )| was di ssol ved i n nethano
(63 m) and hydrogenat ed ysi ng an H Cube, using
pal | adi um on carbon at (7 with a flowrate of 2
m./ mn. The sol vent was pved in vacuo to give the
title conpound as a whi tezsoN4g (822 ng). MS (ES):
Cl4H16F3NO requires 271; fFound 272 (MH). 10
Description of D34 Br
4- Cycl ohexy1-3-(trifluoronethyl)benzoic acid (D34)
CF3 15 To a solution of

Tdta cMSpepBRN Ot 43roinbiE tHierobereiolyidid 618@g) 2ie2 ikd) in(diRahol (50

N

h.t TRe regutibh WasheatitRied ®efibcn dihyCielat B @LYERd Ivater350 mL).

and stirred at rqgomtenpe ure for 16 h. Further :
TIRUEO Ry P SRSV ber ooy FosiAin 91488 CopbRgg eEpanic
frévfignd rict egbbOsapanitey @id cehtdmratedr i abuo Aof givé ek title
5 nL of water was added and the reaction_heated for 66
CHRAVed @Reekiond) /P (3-838t i & MiNRY uPE He®MSH AN MEER§-06
1HNdY 261 ANE), 17189 (ARSEAUL.3BPH 1 )l PBSE3Hpas. ween et hyl
( aceyaﬁgq(ZS %L) énd égueoug h;aroch?%rié acid (2M 25
m.). The aqueous | ayer was further extracted with

D&ddmbtionstiptze (25 nl) and the conbi ned organi ¢ phases
rre , filtered 25and the solvent renoved in
Ethyt3rshtasorigemetyirrepylbenzoptai /R 7hs a white solid (737

nmy). M5 (ES): Cl4H15F302yequipy.es 272; found 271

(M H+). Description of D3® 1- Mt hyl et hyl

4-[ (1-nmet hyl et hyl ) oxy] -3-(frifluoromethyl)benzoate

(D35) WD 2008/ 12895157PSTRRP2008/ 054647 A mi xture of

4- hydroxy-3-(trifluoro benzoic acid (commerci al)

(450 ng, 2.18 nmol), 2-isdoprepane (435 pL, 4.36 nmol)

and potassi um carbonate (6pD3 nﬁ? 4.36 5 mol) in

N, N -di net hyl f ormam de_(4QJ nL) was heated at 70 C for

4 h before further 2-ioudpropane (218 pL, 2.18 mol)

was added and the heating continued for 18 h. The

inorganic solid was filtered off and rinsed with ethyl
A aokitiah @f istibatylzind b@bedevas TEENOENM; @0eslL] m5.Vaanol)amss added

titi t t.hyl t at d
B B oot BB ) S
1, Ot dipbe hyaptexspkias fetfacede-palladium(ll)  dichloride  dichloromethane

complex (930 mg, 1.14 mmol) was added. The reaction was heated to reflux for 4.5

h. The mixture concentrated in vacuo and the residue partitioned between ethyl
acetate (125 mL) and water (125 mL). A solid formed, which was filtered off and
discarded. The organic layer was washed with water (100 mL), dried (phase
separator) and concentrated in vacuo. The crude product was purified by silica
chromatography, eluting with 0-5 % EtOAc in hexane over 30 minutes to give the title
compound as a colourless oil (1.76 g, 7.33 mmol). SH (de-DMSO, 400 MHz): 7.91
(1H, d), 7.80 (1H, dd), 7.46 (1H, d), 4.30 (2H, q), 2.66 (2H, d), 1.88-2.01 (1H, m),
1.32 (3H, t), 0.89 (6H, d).
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10(phase separator) and concentrated in vacuo to give
the crude title conpound (704 ng) as a yellow oil. M5

W@ EBp128831HLI7F303 requires 290; found 291 ( MHHICT/EP2008/054647

Description of D36
4-[(1- Met hyl et hyl ) oxy] -3-(trifluoronethyl)benzoic acid
(D36) 15 OH To a m xture of 1-nethylethyl
4-[ (1-nmet hyl et hyl ) oxy] -3-(trifluoromethyl)benzoate
(D35) (704 ng, 2.43 mmol) in ethanol (110 nL) was
Dé&IRAioABtEPS sodium 20 hydroxide (2M 12.2 ni, 24.3
nmol ) and the reaction heated to reflux for 1 h The
3ﬁ=hiar9r4e(2\7mstfwdnr@em)bmzewc aeid¢B38o and the residue
partitioned between ethylyaceppie (100 nl) and water
(100 mL) and acidified w t™,aqueous hydrochloric acid
(2M 13 nL). The aqueous | ayer was extracted further
with ethyl acetate (100 agd the WO 2008/ 128951 58
PCT/ EP2008/ 054647 conbi n¢ ganic | ayers dried and
concentrated in vacuo to 'gi yeMhe title conmpound as a
yel low solid (563 ng). M5 (ES): @ii Hi F303 requires
248; found 247 (M H+). Descfiption of D37 5Met hyl
3-chl oro-4- (propyl oxy) benzoate (D37) 0O Mt hyl
4- hydr oxy- 3- chl or obenzoatle (10 g, 53.6 nmol) was
di ssolved in DVF (110 m) and then potassi um carbonate

A (sbthtién &f e Va?ehra?@h) 2%@&699! tfe‘alzbéwﬁdmy 76 g, 7. 33 mmoI)
propyl i odi (10. 4 he reactlon

argleaguaeup éo?'tB'”ChW@?"ﬁ? é%'Y' 317@ ‘F‘H ? é‘r @H‘Oé)n'a qthanel t@l% m'— ) was

hefaltéd at £0 V‘@Sorp@rht | Th@mtl&emﬁr@ \Eé@é@no%ﬂﬁaféﬁtlﬁrvacﬂ-&ﬁnd the
gani ¢_| ayer was separ at ed evapor at ed

re@'P'U% PEFAiop§q P%t"‘(,eﬁﬁr%@ﬂ@cﬁ?tea WI 'iné?/vai}@' waierX189 refy). th@éatter

acﬁd-‘l_#@d Wit bBRBCLD ALY .equier eggsglayfalo\b&ﬁg eR#&ctédMitth -ethyl acetate

Description of D38 153-Ch| oro- 4- prooyl oxy) benzoi ¢
(198 @ QD@%‘; the combined organic extracts " dried (phase separator) and

concentrated in vacuo to give the title compound as a white solid (1.35 g, 6.36
mmol). MS (ES): Cy1H5>°CIO; requires 212; found 211 (M-H*).

Description of D19

Methyl 3-cyano-4-{[(trifluoromethyl)sulfonyl]loxy}benzoate (D19)

OO~

Ny
O, _0

VAN

F.C' O

To a solution of methyl 3-cyano-4-hydroxybenzoate (3 g, 16.93 mmol) and
triethylamine (3.54 ml, 25.4 mmol) in dry dichloromethane (60 ml) at O °C under a
flush of argon was added trifluoromethanesulfonic anhydride (3.15 ml, 18.63 mmol)
slowly dropwise. The reaction was allowed to warm to room temperature and stirred

for 1 h. The reaction mixture was washed with 10 % aqueous potassium carbonate
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0O A solution of nethyl 3-chloro-4-(propyl oxy)benzoate
(D37) (RD108825-58-B1) (12.22 g, 0.053 nmol) in ethano
w@ 208m2395and 2M NaCH aq. (4045h1 ) was heat ed at PEDER20D®054647
3 hours. The reaction was allowed to cool and then
|l eft at roomtenperature over the 20 weekend. The
reaction mxture was poured into a mxture of dilute
aq. HCl and EtOAc. The organic Iayer was separ at ed,
(20?1r 6Qemlér?@detb@p@ﬂm% @l R/k/ & %58 Nl chafpredhe weganic phase was
drteﬁ' P a}”eittgrl)1 aﬁ& tt‘Hae"sc;I\FéngP Vel Vhdd o U1fle 8mBound
e so . M5 (ES) CL1OH1135C103 requires
asza_darkftmgmrmom(s 1 MgH-'I- .70 nygpl). SH (CDCl3, 400 MHz): 8 44 (1H, d), 8.38
0 59P O 8/ 054647 Description of D39
E ﬁ@f%%%gﬁ%d® §§é?@3 rrolidinyl)benzoate (D39) 5
A m xture of ethyl 4-brono-3-chlorobenzoate (D16)
mol ), pyrrolidine (1.03 nL, 12.5 mml),
Déeribliof: °f%£’2ut oxide (1.29 g, 13.5 nmol), BI NAP (196
Methyl 2-cyanendebiphemydcarboxylate (D20)
tris(dibenzylideneacetgpe)d'palIadiun(O) (58 ngy, 0.10
mml) in 10 toluene (120wL) ~was heated to refl ux
under argon for 3 h. The freaction was allowed to coo
and was filtered. The soiRgd was washed with tol uene
and then the filtrate oncentrated. The residue
was partitioned betwee W| acetate (150 nL) and
water (100 nlL) with aqueofds seu;§n1bicarbonate (50 )
added. The organic phase pwas dri'd¢d (phase separator)
and concentrated to give orange oil. The oil 15 was
purified by reverse phg romat ogr aphy, el uting
5-100 % acetonitrile imxarer to give the title
conmpound as an orange oil (600 nmg). This contained
Thmfnﬂox’rvung uehdtioaswadVeplit 8D : twClsditehk$ 6athOAMNOh er @gounteSmethyl 3-

cy\%g ,4;1@‘8@'“859'2’5&@ ﬁwplf-gé\yl]{z:%& t?,?g%cr)attel t l[ﬁ gson{q%un%, ( 84?8gg)mmol),

phenylboronic acid (1.183 g, 9.70 mmol), potassium carbonate (2.011 g, 14.55

mmol) and palladium tetrakistriphenylphosphine(0) (0.561 g, 0.485 mmol) were
dissolved in DMF (24 ml) and the mixture heated in the microwave for 30 min at 150
°C. The two reactions were combined and diluted with ethyl acetate (50 mL) and the
mixture filtered through kieselguhr to remove palladium residues. The filtrate was
concentrated in vacuo to reduce the amount of DMF and then the residue partitioned
between saturated aqueous sodium bicarbonate (50 mL) and ethyl acetate (50 mL).
The organic phase was washed with further sodium bicarbonate (50 mL) and then
water (50 mL) before it was dried (MgSO,), filtered and the solvent removed in
vacuo. The brown solid was purified by silica chromatography, eluting with 0-25 %
EtOAc in iso-hexane over 35 minutes to give the title compound as a white solid (935
mg, 3.94 mmol). 3H (de-DMSO, 400 MHz): 8.42 (1H, d), 8.29 (1H, dd), 7.81 (1H, d),
7.65 (2H, m), 7.60 -7.50 (3H, m), 3.92 (3H, s).

Description of D21

2-Cyano-4-biphenylcarboxylic acid (D21)
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20 Description of D40
3-Chl oro-4-(1-pyrrolidinyl)benzoic acid (D40) WO
WQ008M112805160PCT/ EP2008/ 054847 A m xture oOPCEEP3NS/054647
3-chl oro-4-(1-pyrrolidinyl)benzoate (D39) (685 ny,
2.71 mmol ) and aqueous sodi um hydroxi de (2M 1.36 ni,
2.72 mol) in ethanol (15 nL) was heated 5 at 40 C for
17 h. Further sodium hydroxide (1.36 nL, 2.72 mol)
was added and the reacfgqp ®&bted for a further 8 h.
The m xture was concentrafed and the residue dissol ved
in water (100 nL). The aguyeous phase was washed with
ethyl acetate (2 x 100 and then acidified to pH 6.
A white solid forned ar0 ce was filtered off,
washed with water and drigd ™Mga vacuum oven to give
the title conpound as an pff- Twhite solid (362 ng).
M5 (ES): Gi Hi 235CLNO2 i!!ui res 225; found 226 (MH).

Description of D41
2- (Cycl opentyl oxy) - 5-f benzonitrile (D41) O 15A
sol ution of cycl opent ano™(1.15g, 0.013 nol), in DW

Tcg W%%ag% q&?capo%xg Pet k)%e)égé :rﬁf \/8 %4 arﬁ%bp QNa 1gdded

I ONW ion
ethand (T&mythut dsdolatoromd fnot oddbir 8o miich&esoraéthene ¢1¥hpl)etas added.

2!\?%%8&6[95” Mﬁr%m e lt g%%@dﬂ%gl %ytﬂﬁegaﬁg uﬁé;f?el |)eaction
stigled dovezih t & owaer mlmwenmmdded‘[dmhwrmnethan@ (X nnl'_}mw 2M aqueous
H@IVGIr nﬂngﬂt ThZWS% & thatré %Egg?aﬁa JU5Ad Y%Saglgeoﬁg g'gctgﬁ vﬁﬁ‘} further

ture was
dletld)ry)rnemeaﬂ@ mL). ZEM):orahldeqbargalntq pivasd wak lieie d (g sase Geparator)
aa}f%r sc\)’f%%t\’}’g%t%?g q. R/QCnga éiv& 'as%ﬂltg S%IF% RARR %?ast lesgc%,\%b in
Se Separating car e’'to dry. e sol ution was
meﬂxan@n(l?:ﬂamle)j and agaeos asodiurhhieydreesded wes padded i (@6, [BymL). The

reg{:tp ﬂggs gﬁ?‘ed %/)l Wl {el}ln Qatg%%o?qwlbgﬁ% %8(? &e)éfaulgte??ZO mL).

ntarning fra
ThaomeMmaasasltlrrard fov\® le@Iﬁlﬁ/1b28I9|5m6mm§mm2(®08ﬁDS\madded and

k0L ] Dl AAS BT Ly AR b
withotunttie2di6hloidrhethanee$0 rm it bedoredhe Ddidbined organic phase was dried
(pﬁg’s'e%/eap%?a'tér') CRY ShE RN L Q¥ IRENARL S, {:\ch 0o e comp%und as a

white solid, (849 mg, 3.80 mmol). MS (ES): C4HgNO, requires 223; found 222 (M-
H").

Description of D22
Ethyl 4-chloro-3-(trifluoromethyl)benzoate (D22)

@) O\/

CF,

Cl
4-Chloro-3-(trifluoromethyl)benzoic acid (1 g, 4.45 mmol) was dissolved in ethanol (3
ml) and concentrated sulfuric acid (0.15 ml) was added. The mixture was heated in

the microwave at 100 °C for 5 minutes and then 120 °C for 15 minutes. The solvent



To a solution of (D41) (0.13g, 0.604 mml) in acetic
acid (20nl) at 50C was added sodi um perborate
wo edosabspdr at e (0. 186g, 1.208"mmol) portion-wi SECT/EAE08/054647
reaction m xture was stirred at 50 C overni ght.
Stirring was continued at 50 C for 48h, 10 sodi um
perborate tetrahydrate (0.093 g, 0.604 mol) was added
to the reaction mxture and stirring continued for a
wag rerped2inde@gyo anddhe aagit i raniignag getmgntsaénaueéfaq tsgdium
bicrBOthtd ?50 1) IR SR aEé’c 0 ( %@mﬁrﬁ% q%eot]@l%x%%seéutra\e%% with
renoved I n vacuo and e mxture partitiohe et ween
fugheryFtOfsetdqt al) (angdhq)or@aﬂbp phases werg qembinadn drigd) uélb s phase
ség@%’a%r Wcﬁ_ﬁ%t{]ﬁgIe%dlnwé&oefoh e AREURE Codnidouha 1303@11% as a

he co organi c rs were concentra
5  colaitlgss v 3l éndthanel- d4| #0e I\/I)Ldﬂ‘rpb‘&ﬁ]@Id 106#d] (BHAGBMASLY1H, d),

A4 M5 (ES): requires CL3E113NO3 231,
ound(@g69¥%ﬁgh)9 Description of D43 205-[3-(1Hi
ndazol - 5-y1)-1, 2, 4- oxadi azo
-5-yl]-2-[(1- nethylethyl)oxy]benzonitri l e (D43) WO
2008/12895162PCT/EP2008/054647
3 p ' 8]l benzoi ¢ acid (can be

o SRR ) () G 5

m) and then stirredClqr i nut es.

N- hydr oxy- 1H-i ndazol e ¢xi mi dam de (D2) (1.3 g)
was added and the rgact i AS hegted to 80 C for 6
hours and left to 5 C¥ t .The sol vent was

renmoved i n vacuo and the crude s partitioned between
Et 0OAc and aq. sodi um bi car bona The organic | ayer

A%@Iﬁti&?@@{]éﬁl&% 3- FIﬁIbSr%nﬂa’t"rﬂ/I §¥%‘PJ aigtd gt eg@! W ) ih réthanol

vacuo. The resulting solid was tritur
mamsqumbbawenmg Heirowiav e, vigst: K@noentepter éu.ﬂh@ﬁ ap@l (0.75
[ I dy )
m? \/st ta?geg(}HliaSlslg 2re 3??’% 345°tg905ﬁé (Rllo;;é( i h%ateMBm the
15 migéytawsrﬁtﬂ@ﬁ °6ffopa8 r@lautteéﬂmaztalv&w qrmma);tures V[/@e(cnmblmed
ang I
ar{bd n@at%é if :I-/agthos @iéﬁ%lbeae se%eérgtlllcl)nteﬁjl bﬁtween Et?Ac é100 ml)
ar@ @'aﬁ?ﬁﬁilﬁn @rbﬁétat@/mohw ) mey?ngén@dqhase yasr $Qf@r4t3170‘8913hed
I
i @ﬁ&%ynﬁ&éﬁﬁgﬂﬁ% AOBTR ancwoter (22190 30 figgsiied (ohase
separpRqr) Ao the seveat grreevsidvie dague téc%\teotﬁpt’“ﬂe |cempglandﬂ4)126 g) as
20 gtg&%ees %ﬁdél-p Obrl\/bll-q% Wétﬁéﬂd“% (CQ) t%nmvrth nﬁre@%u%ﬁ’% ?IeThe
Pesur Rt etaancia e ro
for 3h then at 80C for 48h, then cool ed at room
t L The precipitate formed was filtered off
Déi%ﬁﬁgﬁggﬁggd in Et0Ac and washed with water,
2-6irifporamethyd)aétbihenytcadmabikedid (028%% Et 0Ac i n
cycl ohexane] to give t ti compound (170 ngy, 17%
as a pink solid. M5 (ES)Yy)CI9H15N502r equi res 345;
found (M) 346 25 Description of D44 and D45

25  The reaction was split into 4, using a quarter of the reagents in each: to a mixture of

4-bromo-3-(trifluoromethyl)benzonitrile (4 g, 16.00 mmol), phenylboronic acid (3.90 g,
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Et hyl 445- (5-{3-cyan 0-4-[(1-net hyI et hyI ) oxy]

phenyl }-1,2,4-oxad i azol -3-yl)-
woreaolgsshyl ) oxy] phenyl} -1 ,42<3 4- oxadl azol - 3- YRQ'F/EPR008/054647

-indazol -2-yl]butanoate (D44) & ethyl

445- (5-{3-cyano-4-[ (1- net hyl et hyl ) oxy] pheny1} -1, 2, 4- ox

adi azol - 3-y1) - 2H30i ndazol - 2-yl ] but anoate (D45) WO

2008/ 12895163PCT/ EP2008/ 054647 . . .
3250 Mgl apd petassiim satbppate, (8,68-GX8d) mpwl)-is NyNjdinpethylformgmide

b N L1 i I

d| SS@F%@@W&]S §<We91 béIIraHiuﬁ\( %%kls(r%cgn%osghlﬁé OT'(?8)I%SI 600

mﬁloﬁndEéthWaCHOFbrVWdhﬁﬁt%dwaﬁ@ (Tmcrsmevqnat 1@ 6 forpi0) min. The
0

oo P e IRl REBh 3 wachcd 1 ch goetate
ansathei solwerddenovedn vaaier Hiedr@uttuwcwasrrr@rtmogawbc,etwmethyl
acltste I AR AR %ﬁd v@arére 0@ Leé( ﬂ’féaér inb% | egltu(—gj 50 ium

enerate t e cru UCt

bl@ﬂfb@mi@ GelEgn (! QOEnG)Achp%prgﬂmcmf@S@dvaﬁ O.lr)edt LY rf&p@d and
th@téawep f{aﬁn(fv%d{ |?|’ V3 woﬁe[&&Nn Joﬂ was, tritur ted W|t dlchloromethane
t ) oxy] p d

- oxadi azo é H 1 ndaz

anst flller9¢| ]tmql\em@am%e (yrgﬁq\y 9(016»12ﬁ’gl)‘luq§rr@thMir4r wwlqalrboz;amlde
2(45}6 W):h lvvgrélt S%E' Wﬁtploutlfwo’l%eﬁ 6;:!'Lsrlflgatro(n2 R gtr?‘f%o(c%lféthyl -4-

blrefquylcgéwaimldva 9( i’h’r4 m)nolﬁlnsethem (88) ml) 8W@?8 aelsmi p@ta)sswm
hy%r&?de( nghs Ng 75 %A&éﬁ@we@éﬂan&th@%&m h@)ated&o@(r &’c 5& 18 h.
04 requires 459; found (M)
Tma(;r@agm m@@g@gn@g@@a@dﬁywawq zgld( t$le{r33|dqq5partlt|oned between
d.wgﬁ%ﬁﬂ:% hmﬁla‘ﬁﬁrb%\{l g—%éi(ﬁeﬁ‘ﬁﬂl}(l I'I"ng oggﬁlfﬁlzésgeg\ﬁﬁlsgrated

argjo{jrlqgj (myase d;@pg@gm) a|1d ilee @glpﬁpntt remoyed 7 (veeyo ¢ give the crude
pr%d&& i;r%@aﬁgrﬁusﬁ%lth@B%éezﬁonﬁ&n ré‘m@% E)I%@e &)rtrldée 5éliut|ng 5-

se
100114, MayN iz veder(gave afd3n off-wivte(splig thejiitle gorBQOL{ngH%@)mg MS

E%%EC? ﬁﬁg tekfdire&b66; 30 @ d65HM-8)). M5 (ES)

626 reqwres 459; found (M—|+) 460. 20
Description of D46 Ethyl[5-(5-{3-cyan

0-4-[ (1- et hyl et hyl ) oxy] phenyl}-1, 2, 4-oxad i azol
- 3- yl) 1 H |ndazoL 1l-yl]acetate (D46) WO

Desuniptiopaod D23 (plteynative progedaee)7 Prepared in a sinilar
2- gﬁﬁm&amteﬁ'lﬂ pl‘fe'i‘n?l@arboxa/llc acid (D23)
1H i ndazo 1) oxadi azol - 5-

b&Fonitrile (D43) and et hyl
pterial was purified by

gt her to give the title

M5 (ES) C23H21 N504

2. Description of D47

- '@'H propanoate (D47) 10

yl] 2-[ (1- net hyl ethyl)
bronpacetate. The crude
trituration with diethyl
conmpound as a 5yellow s
requires 431; found (
Et hyl 3-(5-cyano-1H i nda

Batch A: A mixture of Ethyl 4-chloro-3-(trifluoromethyl)benzoate (D22)

(1.0 g, 3.96 mmol), phenyl boronic acid (724 mg, 5.94 mmol), palladium acetate (44
mg), (dicyclohexylphosphino)biphenyl (140.2 mg) and potassium fluoride (689 mg,
11.9 mmol) in THF (8 ml) was heated in the microwave at 120 °C for a total of 40

minutes.
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To a solution of 1Hindazol e-5-carbonitrile (D1) (2.8

g, 19.72 mmol) in DV (60mr‘r(1§? was added cesium
wearborsase (12.86 g, 39.4 ) followed by etphgi/EB2008/654647

br onopr opanoate (3.8 m, 29.6 mMmmol). The reaction

m xture was stirred at 80 C for 3 hours and then

al l owed to cool. The solvent was renoved in vacuo and

the crude material was partitioned between Et0Ac (x2)

Baipltl Bineft eixture @éEt’ﬁwg%rﬁhle@ Htlyibuarempibleenzgaied 82gh@00 mg, 1.98
a t (o)
mtﬁl\égp%éﬁﬁ%orgﬁl aFc'ff leg%%O"@ﬁgr 788 rhﬁ’m%gh p‘é'lléJhnﬁ é%%ls @2 mg),

n purified g omat ogr aphy ( Et OAc/ hexane

(dicygpheyingioshig) fishenyb (7 anghiank @éaaswnzﬁW|d@H3é4m 5.8 mmol)

d
mt(Tfl—IFt (Wr@‘} {évgé‘ gé%tzéﬁ H“ﬁé%@ro@xfa@&ifj?%b Id‘%rtlglgtéﬁl\lg%tgggpgwes

szﬂ@aﬁmmlﬁwﬁr@mbatmgd’r B iveie sfonbired( fHleres ﬂad itheefiltrate

coWE: ?éiéﬁ Bvackd reS|due was urlfled by flash chromatography (SiO,, 0 to
-cyano- IHi ndazol - 1-yih) p anoate (D47 ? IRB y (8102,

5%@@@qu8@@@esmgl\mwswr@5ﬁ§m7 materigl aqdmpugled giredych i his

I
mQ(en&l"\k/ééqa*@&&%% @,ae‘sf@%rﬁpglé)t il a%d 2@%5@@%‘ %% g54mlggnd?trf@)ﬁqe)ated
toangdux msn3 & Hye iend wasr r@m\f@@\tl@ vegu® anfl )the zgsigyrppyriitioned

be%}@'erﬁbw arxd SRl Y. @Rﬂ%%ﬁ&ué%;@r %s%&trgcteafwut}] fWé? DCM.
ded. The reacti on m xture was stirred

The Peanis phases weie @qnnbjwhamd)cem@ntratmen yaqzupeﬁbewa@de materlal

WéseBQNf?eQI b AR ﬁ%etmoﬁg%g%pﬁ?t&r fh%l H¥@&dn eluting with 5 to

artitioned between Et0Ac the organi cs were
pavieeidn waehdd afford the itiie, campasddaps ewhporselidd367 mg)

DRH%%W N@?@K%ﬁgﬁgé’ N1 {Bs: % oarﬂﬁqlﬁr%%a found 265
I\Eu“ fTash chronat ography 0Ac/ hexane 1:9

H1)) to give 3.84 g of a yeIIow gum M5 data as for

previ ous l1lOexanple. Description of D47 (alternative
procedure) Ethyl
D i ndazol -1-yl ) propanoate (D47) Il N
mddsicgdagale: rﬁetﬁzlfpk?eﬂw {BdrizBafeRbRaf 3. 5 9, 24.45 mmol)
was di Ssolved I n methélforrmm de (60 nl).

cesi um car bonate (15.93U3,_49.9 nmml) and ethyl 3-

br omopr opanoate (4.68 m, B6.7 mol) were added. The

m xture was heated at 80CKor 4 hours. Diluted with

Et 0OAc and washed with wg { 3x40nL), dried over My504
and evaporated. The m xt as purified by flash
chromat ogr aphy, el uting 28ZFt DAs{i so- Hexane 10-30%

then 10-20%to give (3.682g) forSnhe first isoner
(yellow oil) and (1.56 or the second isoner (pink
solid). Analysis of theffirst isomer by 1H nnr

i ndicated that is was the 1-isomer contam nated with

the 2-isone 400MHz) 0 3H
Tq)metﬁylgg c(ygppglf{?trlflgorg)we(twg g)nyl]qg(yggan(zgﬂe {919 ?17é g, 4.85

minbh, Wé@ addé¥ brbrho(2hethyBordSylfzkd, @B.5 8mB8 44125  del) in

M5 ( 21 C13H13N302 requires_243;
tetrahydrof ran (50 ml) under argon. To the solution was then added 1,1'-

-,

bis(diphenylphosphino)ferrocenedichloro palladium(ll) dichloromethane complex
(0.355 g, 0.485 mmol) and the reaction heated to reflux for 6 h. The mixture was
quenched with water (2 mL) and then filtered through celite, washing with ethyl
acetate. The solvent was removed in vacuo. The residue was partitioned between
ethyl acetate (50 mL) and water (50 mL) and the organic phase dried (phase
separator) and the solvent removed in vacuo. The residue was purified by silica
chromatography, eluting 0-15 % EtOAc in iso-hexane over 40 min. Two batches

were collected, one of which was the title compound as a colourless oil (233 mg,
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Description of D48 A m xture of ethyl

wd2@o4aespano- 2H i ndazol - 2- yl )Mt anoat e” & et hyl PCT/EP2008/054647
4- (4- cyano- 1Hi ndazol - 1-yl ) but anoat e (D48) A m xture
of ethyl 4-bronobutanoate (0.390 g, 1.998 mol),
1H i ndazol e- 4- carbonitrile (0.143 g, 0.999 mmol) and
cesi um carbonate (0.976 g, 3.00 mmol) in 10

1. &VW%tWK@@@Mﬁ%MH@ 829 (Wwasl).s3.19 (et dand’. B atkbdl)ad.94,

d h hyl
3@05 ? ?j%ng %Qmﬁggéﬂ?’ 52:13 t\(]metorgfaniyc washed

vvlth 3x15rrfl of water, dried (magnesi um sul phate),
nar at d purifi ed by flash chronmat ography

Q%V_cg_ o'k 1: 2 ethyl acetate/hexane to give parti al
3-Cypao-dt(Ranetbylpropyl)hemzowoamid P2Wi ch af t er
characterisation were rg)corrbbned to give the title

m xture of 15 isomers ( J). 5H (CDCI 3, 400MHz) for
l-isonmer: 1.24 (3H, t), 2.9 (4H m, 4.12, (2H, q),
4.53 (2H, t), 7.45 (1H, dd 7.54 (1H, dd), 7.71 (1H,
dd), 8.19 (1H, d). 5H (dP 400MHz) for 2-isoner
1.25 (3H, t), 2.35 (4H y (2H, q), 4.58 (2H
t), 7.33 (1H, dd), 7.54 (2If, 7.96 (1H, dd), 8.15
(1H, d). 20 Description of] D48 (alt

A m xture of ethyl

ernative procedure)
4- (4- cyano- 2H i ndazol - 2-y| ) but anoat e & et hyl
4- (4- cyano- 1Hi ndazol - 1-yl ) but anoate (D48) WO
Mgtﬂgl8l31n%/%9§-116(§ﬁg h?g%ggl%é?%@t@ {p2a( 2733th% e 1Q72ehidl) was

r onobut anoat e

diggqlvedda £ihasol (e )b 2Miaogepys gsi"@m fwgromenﬁ’rdnb Zgngnol) was
adtfRal Wﬂe%é&%ﬂ%é‘s étﬂﬂ%d%gr g’h 5@\11 %qU@EﬁJs) HCP(SU ) v(\;ars added and

di met hyl formam de (50 ml) heat ed at
ther isturecgyracged With @ﬂcé‘@rW?WaBEt(%va\Eﬂ@rmhthﬂeh@gamC phases

wé&b988lhted WRRngfbdvhy Phade3Suphrfbr M‘ﬁ’d' §6mb|ﬂ56 %@f&mgcﬁ\/&mwas
sul phate) and evaporated. Purifi by

regiavBshL wgrangivelt F'%CW@W”&@A@:WH&%@ (20% Mg Ogfi9Pemmol).

[ r ( as a yellow oil.
REERLG RO RIS 3% 8 YR 2k

10Descri ption of D49
Description of D26

5-Formyl-2-{[(1S)-1-methylpropyl]oxy}benzonitrile (D26)

o
O
O
NC
(2S)-2-Butanol (0.99 g, 0.013 mol) was dissolved in DMF (50 ml) and the solution

cooled to 0 °C. To this was added sodium hydride, (60% dispersion in mineral oil,
1.54g, 0.036 mol) in a portion-wise manner, the mixture was stirred at 0 °C for 10
minutes after complete addition. 2-Fluoro-5-formylbenzonitrile (2.0 g, 0.013 mol) was
then added and the reaction mixture allowed to warm to room temperature (slowly
within the ice bath) and the reaction mixture was stirred overnight at room
temperature. The reaction mixture was then cooled to 0 °C, quenched with brine and
diluted with EtOAc (~25ml). The mixture was partitioned and the organic fraction

extracted with water (~30ml), the combined organics were dried by passing through
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A m xture of ethyl

3-(4-cyano- 2Hi ndazol - 2-yl ) pr opanoate & et hyl
w@2(08ae8pano- 1H- i ndazol - 1-yl 1pr opanoat e (D49) EINCEP2008/054647

\NO-/ N--..... I NN/ O 15A m xture of ethyl

3- br onopropanoate (1.808 g, 9.99 mol ), 1Hindazol e-4-

carbonitrile (0.715 g, 4.99 mmol) and cesium carbonat e

(4.88 g, 14.98 mmol ) in N, Ndi net hyl formam de (DWMF) (10
a mhpsqesepstating eeariisige hard deemtevaporetedoto Zrynggp sunder reduced

[ e Lt y - - r +
PO A7 MieCbrtl oS TNE P Foslihs FPAATERa sov
Bigtaige ¢ra(trigam editinenvaihl pREtte PO “evaipuraekatQhsdingigxpme. eldhigave
I tainf it : ; :

tnd (8 L TRdERE ARG BB Y vl Sl WS (S, CufhiNG- rqauings 203
fognbdP4/(Midyst al | i sed to a white solid. NVR and LC/ M5

showed this to be a -3:1 mx of isoners.. M5 (ES):

C13E113N302requires 243 found (ML-1+) 244. WO
Desuniptiopadf RT3 PCT/ EP2008/ 054647 Descri ption of D50 and

. {d ley.4 - = M% P t t D50
3§gén%tﬁhy 854(*5]&832?22 Imy?jazol %ﬁﬂ%@gnggfg ((eD(51) )

0O O K5To a solution o i ndazol e-5-carbonitrile
(D1) (1.93 g, 13.5 ) ik (454mM ) was added
cesium carbonate (9.1 2 and t hen et hyl
4- br onobut anoate (2.92°m , ). The reaction
was heated at 80 C for 6 hourd. M$? of the DVF was
renoved in vacuo and thbBG esultant material was
artitioned between ethyl acetate and water,_ th
T8 GaMTRR OB LS i PR e IO S ORHLE (RZR) &72ragy 1.08
mkrdl) 39 adétficoddil (RomnIPivad 28868 sddiem PetisiRatBRb®sHyalatdV@s84mg, 2.17
urified by flash chropatography usin 4 EtOAC_in

0 1 _
miehaie. ePRIon B GRS EAE0 R Rl G QT dbeaveekend  Blegreaction
miREES (2EToa8hkratdt Bhvasas. Waent(-50rell was RidbBY,! EtOAc (~30ml) was
el G s o fones, §1¢ 20UBSUE ST S SXbige dueore wit
E®AR9 ({30hhI) @hd the Sdonfibliréd lotganics’ tefsl Bvaiiiited 7/toB8ryndss under
reg%(iﬂqE@ZS éL };chgllg% Fhéegt"ltlé(‘ralc_o?ﬁp%ﬁn& ](5!15mr8)'asl\é§1 cngvSv%i'te solid. MS (ES):

C12H13NO, requires 219; found 220 (MH").

Description of D28

5-Formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile (D28).

aval

NC
(2R)-2-Butanol (0.99 g, 0.013 mol) was dissolved in DMF (50 ml) and the solution

cooled to 0 °C. To this was added sodium hydride, 60% dispersion in mineral oil
(1.54g, 0.036 mol) in a portion-wise manner, the mixture was stirred at 0 °C for 10
minutes after complete addition. 2-Fluoro-5-formylbenzonitrile (2.0 g, 0.013 mol) was
then added and the reaction mixture allowed to warm to room temperature (slowly
within the ice bath) and the reaction mixture was stirred overnight at room
temperature. The reaction mixture was then cooled to 0 °C, quenched with brine and

diluted with EtOAc (~25ml). The mixture was partitioned and the organic fraction
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15257 found (M+H) 258. The | ower running spot was

isolated to affordthe title corrpound 5H (d6- DVB0)
wQa208/1¢BH t), 2.15-2.22 (2|—5 m, 2.31 (2H, t)PCHERD08/054647

(2H, q), 4.49-4.55 (2H, m, 7.48 (1H, dd), 7.78 (1H,

dd), 8.43-8.44 (1H m, 8.67 (1H, d). Cl4H15N302

requi res 257 found (M+) 258. 20 Description of D52

Et hyl
emagéd Rritpow iRy ErS8Mil Yie eariined erdapics wWere drieih 2y IPagsigg fpeugh
a gﬁ’é’s%o?ép%re(tiﬁg?t)artrié{%g %Q@éé%ﬁé&@@ﬁ@ %‘P gr@(ﬂﬁ/ rQ@fc@ﬂ bore&dre to

5-cyano-1H1n &/T%pr opanoate
gl(@ﬁm)cr'q%prozlumTWU)ie viesidusi wappyrdigdion a4 il Giotagncarridge,

elﬁﬂ% \ﬁlﬂfj Pt 5@%%%&{0}‘(@ 7@: il he%QneSﬁ'h@@Av}a tﬁ?‘ﬁtle compound

r oxy am ne hydrochl ori
3&@!@39)188 Ahellow it |5th(dA;€DJ\/|$\©aﬂ@(UN&{Z %88: 1P$ @Véﬁﬁl @Ht S 8.15

PRy R B P R4 8L PG, BRI, P Tl Tt o

filtrate was evaporated to dryness in vacuo and the
ude title conpound (1.06 g) was used the

D¢ tiof Bt 029 actions. Description of D52 (alternative
3-pyacedi(@R)-140€thyldropyl]oxy}benzoic acid (D29)

3- {5- Rhydr oxyar ni no) (i nino) rnet hyl ] - 1Hi ndazol - 1-yl } pr

opanoate (D52) NH2 / Et hy

3- (5-cyano- 1H i ndaz'6l'\1- yI

nmol ) was di ssol ved i nQCe

\
bi carbonate (1.73 g, 20.88 )

NC
To a solution of 5-formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile (D37) (310mg, 1.53

P (D47) (1 g, 4.11
A mM) and sodi um
hydr oxyl am ne

mmol) in acetic acid (30ml) was added sodium perborate tetrahydrate (471mg, 3.05
mmol), the reaction mixture was heated at 50 °C over the weekend. The reaction
mixture was concentrated in vacuo and water (~50ml) added, EtOAc (~30ml) was
added and the layers partitioned, the aqueous layer was extracted twice more with
EtOAc (~30ml) and the combined organics evaporated to dryness under reduced
pressure to give the title compound (315mg) as an off-white solid. MS (ES):
C12H13NO, requires 219; found 220 (MH").

Description of D30

1-Methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D30)

A

N\CI
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20

15 hydrochloride (571 ng, 8.22 mmol) were added. The
reaction was left at roomtenperature overni ght and
WO haw/1bsat ed to 50 C for 4 MOUrs then left to PODEP2008/054647

overni ght. The reaction mxture was filtered and the

resi due washed wth ethanol. The ethanolic filtrate

was evaporated to dryness in vacuo and then triturated

with ether to give the title conmpound é764 ng) as a
S-hiore6dwriody-sfpysigineescp axie agid 48990 20 p 628 thymollBag Bgypended in
toG%ﬁé'%@Wﬂﬁf&W'tr%sf%dZ%ﬁh Jll%’rng?r()%'gﬂa @54 gPRY IRhbIPhnd 2-

a ternative proce ure

iogayepares@= M FESr1 EProdB A0S 48ugd Bt Ry in the dark for 18 hours. The
mixture WAy ﬂg&égagr{a' ) {ll'trmenEHd?)%th' lth - & 11913701 coipblih® with

opanoat e
IW@U(IB%chﬂa?r?og)lléH Wd-&i\bﬁio)lﬂﬁﬂ)ﬁ%ﬁhrioﬁ €tHair) 5.(13.(84. gept), 5.40

5 ) [ v in ethanol (100 m) and
@og(?pl}mzc;‘rﬂﬁgngt%s(?,gf@dg, 79 mmol ) and t hen

hydroxyl am ne hydrochloride (3.3 g, 47.4 mmol) were
R}?éliin on BID Ikt inRbvidsoikared to 50 C for a total of

overni ght. The reaction
1-Methylethybpshloapd-i trenathypthyd owrk revridinesaroxyiade (D3Me
filtrate was evaporated to O dryness in vacuo and
the resultant solid triturated with ether to generate
the title conmpound (3.79 a white solid. M5 (ES):
C13H16N403 requires 276; und (M) 277. Description
of D52 (alternative procedure) cl15Et hyl
3- { 5- Rhydr oxyar ni no) (i m\Nfo)Ryét hyl ] - 1Hi ndazol - 1-yl } pr
opanoate (D52) o )LO- | NH2 | Et hyl
3- (5-cyano- 1H i ndazol - ropanoate D47 (3.6 g,
14.80 mmol ) was dissolved jn ethanol (40 m),
hydr oxyl am ne hydrochl or 2.057 g, 29.6 mmol) and
sodi um bi carbonate (6. 29 g, ¥Y4.0 mmol) were added. The
m xture was heated at 60 C 2 over ni ght. Cool ed,
filtered and the filtrate vapor at ed, dlssolved in

5 Eh B s A G e baRyt vaeC{’ T 576 Aty Stast Stkgended in

tofuent (200rAl) 28 weatbd Wiith ellmrycatrtadr&te/veia 87 rge coM40 eambly aamd  2-
|oéop$rgéﬁ%1:§a{3mgiv?g%7€tmerﬁol and gﬁ‘%d atCI:-I{:I)'I_lIr:]Lq %grrkef%u%r a‘i’/szxgded
further 2-iodopropane (3ml) and stirred for 24 hours. Added EtOAc (200ml) and
washed with water (200ml) and saturated NaHCO; (50ml) followed by water (200ml).
Dried over MgSQ, and evaporated off the solvent to yield 1.0 g of the title compound

as a clear, colourless oil used without further characterisation.

Description of D30 (alternative procedure)

1-Methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D30)
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WO 2008/ 12895171PCT/ EP2008/ 054647 Et hyl

4-{5- Rhydr oxyam no) (i m no) net hyl ] - 1Hi ndazol - 1-yl } but a
wWooaBa2§9063) NOH Et Q2C IS was prepared PYT/AP2008/054647

simlar nethod to that descri bed above from D50

RD107973- 5039Bl1. M5 (ES): Cl4H18N403 requires 290;

found (M+) 291. Description of D54 Ethyl

4-{5- Rhydr oxyam no) (i m no) net hyl ] - 2H i ndazol - 2-yl } but a

noate (D54) ,OH N N---4 /\ N\ COREt 10This was

prepared by a simlar net hoﬂt\g t hat descri bed above

fromethyl 4-(5- cyano-2H@ndazol -2-yl)butanoate (D51)

. M5 (ES): Cl14H18N403 requjres 290; found (M) 291.

Description of D55 Cl

15Am xt ur eof et hyl 3-{4-

i ndazol - 2- yl } propanoat ex & gt hyl

3- { 4- Rhydr oxyam no) (i m no)¥ret hyl ] - 1H i ndazol - 1-

yl } propanoate (D55) WO 2008/ 12895172PCT/ EP2008/ 054647

A mxture of ethyl 3-(4 ©O- 2H i ndazol - 2- Apr opanoat e

& ethyl 3-(4-cyano-1H indazd¢l-1-yl)propanoate (D49)

(1.2g9, 4.938mmpl) (sanple -3:1 mixture of 1 and

2-isomers), hydroxyl am ne hydrochl oride (0.686 g, 9.87
2-feeplopane (12048 mN124 mmol) was added to a suspension of 5-chloro-6-

hydroxy-3-pyridinecarboxylic acid (commercially available from Fluka, 5.4 g, 31.1
mmol) and Ag>CO; (21.45 g, 78 mmol) in CHCI3 (200 ml) and the reaction was

stirred at room temperature for 3 days. The precipitate was filtered off and the

X
dr oxyam no) (i m no) net hyl] - 2H

solvent was removed in vacuo to give the title compound (4 g, 47%) as a yellow oil
which was used in the next step without further purification. MS (ES) C42H1CINO3
requires 257, found 258 [M+H]"

Description of D31

5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31)

A

N\Cl

| =

@) OH
1-Methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D30) (1.6 g,

6.21 mmol) in isopropanol (70 ml) and water (35.0 ml) was treated with 2N sodium
hydroxide (6.21 ml, 12.42 mmol) and stirred for 3 hours to give a single product.
Evaporated off the IPA, acidified with glacial acetic acid and extracted product into
EtOAc (100ml). Dried over MgSQO, and evaporated off the solvent to yield 1.30 g of
the title compound as a white solid. MS (ES) CgH1035CIN03 requires 215; found 214
(M-H™).

Description of D31 (alternative procedure)

5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31)
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warp@stsysfil trate evaporat ecPd

5 bicarbonate (2.072 g, 24.66 nmol) in ethanol (15 m)
were heated at 50 C for 3hrs. The solid was filtered
0 dryness to gi VRCT/EP2Dg§/054647
colourless oil. LCVM5 and NVR confirmed -3:1 m xture of
i somers. M5 (ES): C1l3E116N403 requires 276; found
(ML-1+) 277. 10Description of D56 Am xt ureof

et hyl 4- {4- Rhydroxyam no)(im no)nmethyl]-2Hi ndazol
-2- yl } but anoat e&et hyl 4- { 4- Rhydr oxyam no) (i m

no) net hyl]-1Hi ndazol -1- yi!gbutanoate (D56)

H2 NNOHH2 NNCOH N -, / Q) Et 15A m xture of
et hyl 4-(4-cyano-2H i ndazo| - 2-yl ) butanoate & et hyl

4- (4-cyano- 1H indazol - noate (D48) (0.249 g,
0.968 mmol ) (sanple was -3{2 m xture of 1 and
2-isoners), hydroxylam rochloride (0.135 g,
1.936 mmol ) and sodi um bi carbonate (0.407g, 4.84mmmol)
in ethanol (5 m) was stirfed and heated at 80 C for
90 mnutes then dilutedomMthoet hyl acetate (30nl) /
wat er (50nl) and the organic dried 20 (nagnesi um

sul phate) and evaporated to give the title m xture

SUFI e (20 USSR NS SN o ity
chicaaagNa@Srviadanl yory- &%tdlﬁe@amxxlm D39 3an 1bédaninph) iron
R A2, TRy R iRy e AT TR hent s
evgbpiatachriencagetrasing. Wih Byl exd exiragingiwithrasherett mas therH
drfédrlg@?ﬁlagljrésil)% %Bl%té‘ﬁﬂ&‘%@ado%@& to give an impure white solid.
Trituration with DCM gave the title compound as a pure white solid. MS (ES)

CoH1oCINQ; requires 215, found 216 [M+H]"

Description of D32
4-(1-Cyclohexen-1-yl)-3-(trifluoromethyl)benzamide (D32)

O
H,N

2
CF

3

4-Bromo-3-(trifluoromethyl)benzonitrile  (commercial) (1.2 g, 4.80 mmol), 1-
cyclohexen-1-ylboronic acid (0.907 g, 7.20 mmol), sodium methoxide (0.778 g, 14.40
mmol) and bis(triphenylphosphine)palladium(ll) chloride (0.337 g, 0.480 mmol) were
added to dry methanol (12 mL) and the mixture heated in the microwave at 80 °C for
10 minutes. The reaction mixture was partitioned between ethyl acetate (40 mL) and
water (40 mL) and then the organic phase washed with further water (40 mL). The

organic phase was dried (MgSOy), filtered and the solvent removed in vacuo. The

crude product was purified by flash silica chromatography, eluting with 0-75 % ethyl
acetate in hexane to give the title compound as a white solid (1.02 g). MS (ES):
C14H14F3NO requires 269; found 270 (MH").
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WO 2008/ 12895173PCT/ EP2008/ 054647 \' CO2 Et EtORC
A suspension of A m xture of ethyl
wd2{o8Az8pano- 2H- i ndazol - 2-yl )Q?Ut anoate & ethyl BET/EP2008/054647
(4-cyano- 1H i ndazol - 1-yl ) but anoate (D48) (4.7g, 9.13
mol ) (sanple was a -2:1 mxture of 1 and 2-isoners),
hydr oxyl am ne hydrochloride (2.54 g, 36.5 mmol) and 5
sodi um bi car bonate (7.67g 91mol) in ethanol (50 m)
1 50 C for 3hrs, cooled and evaporated and
uo'hhkﬂar@gnﬁﬁamh Déianabe(pashhe organic layer was
esi um sul phate), evaporated and triturated
with ether to give the title mxture (4g9) as a white
solid. NWR and LCMxyshowed 2:1 m xture of isonmers. M
(ES): Cl4H18NAO3 reaWires ; (M#) 291. 10
Descri ption of D57
Et hyl 3- (5-{ 5[ 3- chHgNo- 4- phenyl] -1, 2, 4- oxadi a
zol - 3-y1}-1Hindazol -1- yl)p Cﬂpanoat e (D57). 15 Ethyl
3- {5- Rhydr oxyam no) (i m no) methy ] - 1Hi ndazol -1-yl | prop

BT PRI s BeRINTR Y () ey g 16 ves

disaoble) i@ Onetearel $63 mi)ezhd logeodematadnuddh-ari H-Glibe, atsirgOpaladium

or} %q'b (g @%ltﬁ%)flowgtm rr&%rﬁiglb @ees\@@e?t \%g? ?eqflﬁovve\giﬁ vacuo

reaC|onvva udged to anal ysi's
tolgBSheititle vwas poomd esj aaimlitetsimbd (&2t b M3 &3 ) Ces HastgNO requires

Zﬂ?fotuinhiz‘?ﬁ?lgiHb)‘?tween Et OAc and ag. sodium

Description of D34

4-Cyclohexyl-3-(trifluoromethyl)benzoic acid (D34)

O

HO
CF,

To a solution of 4-cyclohexyl-3-(trifluoromethyl)benzamide (D33) (822 mg, 3.03
mmol) in ethanol (40 ml) was added potassium hydroxide (1.700 g, 30.3 mmol) and
water (5 ml) and the reaction heated to 90 °C block temperature for 3 h and stirred at
room temperature for 16 h. Further potassium hydroxide (1.700 g, 30.3 mmol) was
added and the reaction heated at reflux for 27 h. A further 5 mL of water was added
and the reaction heated for 66 hours (weekend). The reaction mixture was
concentrated in vacuo and the residue partitioned between ethyl acetate (25 mL) and
aqueous hydrochloric acid (2M, 25 mL). The aqueous layer was further extracted
with ethyl acetate (25 mL) and the combined organic phases dried (MgSQ,), filtered
and the solvent removed in vacuo to give the title compound as a white solid (737
mg). MS (ES): Cy4H1sF30, requires 272; found 271 (M-H").

Description of D35
1-Methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate (D35)
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WO 2008/ 12895174PCT/ EP2008/ 054647 bi car bonat e
sol ution. The organic | ayer was separated and washed

wowaok/198ser, dried and evapo’ivat ed and triturat BAT/MP1008/054647

et hanol to give the crude product. Purification by
flash chromat ography (EtOAc/hexane 1:3 to 1:1) to
afforded the title conpound (87 ng) as a white solid.
M5 (ES): C22H2135CI NA04 requires 440 found (M) 441.

Description of D58 Ethyl 345-(5-{§4cyan

0-4-[ (1-net hyl et hyl ) oxy] phenyd ,2,4-oxad i azol

’,

-3-yl)-1 H indazol-1-yl] I!Ianoa e (D58) 10Et hyl

3-{5- Rhydr oxyam

no) (i mi no) met hyl]-1Hi nd ~yvEFpropanoat e(D52) (265

ng, 0.96 nmol), 3-cyano- - - met hyl et hyl ) oxy] benzoi c

acid (can be prepare®ax described in W2005/ 58848)

(197 ng, 0.96 mml), EDAg (203 ng) and HOBt (142 np)

were stirred in DVF (5 at 80 C for 2 hours.

Stirred at roomten‘ph@re over the weekend, then

heated at 80 C for a further 4 hours. The reaction

m xture was 15 cool ed and then partitioned between

Et OAc and sodi um bi carbonate. The organic |ayer was
A Zﬁimfeabﬁ thyma&practtﬁT@ﬁbrodmn&mmenztm _@dilda(radma\ea@gxg 2450 g{go 2.18

ryness, i n vac e ude material was purifi

Ao f RPEIR S ATy 6 HFIrand RSosifh coRhniub ti 496
mng)) iR/, -dvhethglfealahtide MB riESKas ReAER 3NEDAC f@dUh beBre further
2-%@8?@&%@%%&%&@&% Ov?e?ssg(rjcljepdt ér?(ﬂh%fhe%%rgg continued for 18 h.
THe rmwg&gﬁa écﬁild{\gaspmwn@d éﬁ[a(n];i-rliﬁs;blbwl/iﬂt Ftiywl) aveydtph éﬂimlf}lt-réi;aZNas

. 4-oxadi azol -3-y1)-1 . H i zol - 1- ropanpat e, (D5
g Todet Sieribnshpaaen #101 BoBRE Btk gpg water
(160 na_-)cz:mgimmm% §dne ﬁgﬂ%@ds@ohwn) by«%fbheeaz The offdnit laganwiredried

repared a SCri i n. W2005/ 588 3.7 ,

oRegh e 960 e ansariaued 5. Geace SVa L AR H:pprmpound (704
mg@) &Sapslow oin NIBMFES b Tl )H WAO; kefuires Remdbual 281 (RIH.or 10

m nutes. 5 Added et hyl

3- {5- Rhydr oxyam no) (i m no) met hy1] - 1H i ndazol - 1-yl | prop
Deswiption(d?®6 (500ng, 1.81mmol) and left standing

' t ed EDAC (200ng, 1 ) and | eft
+ B Hhethilgtmdlodia s rorptivabenan g sl BBl b 2t s0°C
for 2 days, standing at RT each night. The m xture was
heated at 80 C for a further 4 hours. Added EtOAc
(50ntl) and washed with water (60 , sat. NaHCO3
(60mM) and 10 water (60nml). T} { OAc | ayer was dried
(MgS™) and the sol vent ) apqrated. Triturating with
et hanol gave the title c@ ($|_523rrg) as a beige
solid. M5 (ES): C24H23N5 iTels 445; found (MH)
446. Description of 859

OH

To a mixture of 1-methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(D35) (704 mg, 2.43 mmol) in ethanol (110 mL) was added aqueous sodium
hydroxide (2M, 12.2 mL, 24.3 mmol) and the reaction heated to reflux for 1 h. The
mixture was concentrated in vacuo and the residue partitioned between ethyl acetate
(100 mL) and water (100 mL) and acidified with aqueous hydrochloric acid (2M, 13

mL). The aqueous layer was extracted further with ethyl acetate (100 mL) and the
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3-(5-{544-[ (1-net hyl et hyl )oxy]-3-(trifluoronethyl)phen
wQ 1jo812851%- oxadi azol - 3-y1}- i ndazol - 1-yl ) pr POERPZNE054647

(D59) WD 2008/ 12895176PCT/ EP2008/ 054647

4-[(1- Met hyl et hyl ) oxy] -3-(trifluoronethyl)benzoic acid

(D36) (100 ng, 0.4 nnol) was dissolved in DVF (5 m)

and then EDAC (115 nuy, 6 mmol ) and HOBt (81 , 0.6
comhwqd mamé@@e&jdnem@ﬂwwan@atﬂaw ¥aquerte @ivieghe gtte compound

b olr Ry B e o8 S 247 e

e (D52) (111 ng, 0.40 5 nnDI) was added and the

DéEAioRbf sy heat ed overnight at 80 C. Further EDAC
added and the reaction was heated for

Meithyt ﬁ@hlQrorﬂo(wepylp&y)bne:oaml@:3T()2o my) was added and

the reaction was heated overnight. The reaction

m xture was added tp a m xture of ethyl acetate and

sodi um bi car bonat e, Y he organi cs were separated and

t he aqueous extracted|with further ethyl acetate. The

conbi ned 10 organi cs gere washed with water and then

brine, dried and evapora 0 give the crude product.

This material was purifile qﬁh chr omat ogr aphy

(Si02) to afford thecy4 N(82 ng). Ms (ES):

C24H23F3N404r equi res 488; (M) 489. Description

of D60 15Ethy|4444543 chi oro&-[(1-nethyl et hyl ) oxy]

h | -3-vyl)-1 . ,
MBRSLL Bl abkl pb Seszedt (e 56 Mgl pes cissaved O (110
mi-ahd-tRery gorxyiam ¢ceddriae e).sngl hgAdp -rdidol) neRzalded -fylldwedt iy n-

te & | . ] .
o g0 ADBDL AR F1rH h JeetERGHI YR Msalsdoo- 70 oF Bgmight
ﬂn@m afdbzh thé fitdtegwas? ParditiGid Him‘wbén €0 anmwaté}f The afghnic

oners chl or 1- I benzoi c
o PR 58 ) 2067 G 6 Ve gt plreate i Carioid 25 i of
(101801g). MBJESIOBT H(FC1E reguirds Mfmlz)zgl MH").
riNdeHwHowmmde(SM)\mssﬂrrmim 80 C for
16 hrs then at 120 C for 2 hours. The reaction was
@dm afiD3gted with ethyl acetate (40nl) and water
nd the ani S wi th 3x15nl of water,
3§PP 4(&’&3%91‘0%?860'%&% T gf and evaporated. The
crude mat erial was purified by flash chronat ography
eluting with 3:7 ethyl acetate/ hexane to give two

products which were iturated with 1:1 ether/hexane
to give 66ngs of upper| spot and 36ngs of | ower. The

upper spot was the defdred-4:.substituted indazole. 5H

(CDCI 3, 400MHz): 1.24 (3K 1.46 (6H, d), 2.31 (4H
' . 403 (1H, m, 7.08
30¥%762

-_—

m, 4.12 (2H, q), 4.55
(1H, d), 7.52 (1H, ddg) H d), 8.07 (1H dd),
8.11 (1H, dd), 8.29 (1H, d), 8.%0 (1H, d). WO

2008/ 12895177PCT/ EP2008/ 054647 Bescri ption of D60

AE&HE% gt %té?l{soélﬂﬁtﬁ%irigﬁ%ﬁyﬂo&/ henzoatp (DRT) (RD108826-58-81) (12.22
9.2, Qﬁ%nawiraqtban@(%yrﬂ )land 2M Na@ét@m (40 ny) \]vmm%ﬂi@@ab% °C for 3
hc{ul;@oahel\ggé%n&ﬁa'%lowed to cool and then left at room temperature over the
weekend. The reaction mixture was poured into a mixture of dilute ag. HCI and
EtOAc. The organic layer was separated, dried and evaporated to give a solid which

was triturated with ether to give the title compound as a white solid (7.7 g). MS (ES)
C1oH11*°CIO; requires 214; found 213 (M-H").
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d A solution of a mxture of ethyl

4-{4- Rhydr oxyam no) (i m no) met hyl ] -2H i ndazol - 2-
wQ bdobargaspat e & et hyl PCT/EP2008/054647

4- { 4- Rhydr oxyam no) (i mi no) met hyl ] - 1Hi ndazol - 1-yl | but a

noat (D56) (4g, 13.78 nmol),

3-chl oro-4-[ (1-nethyl et hyl)oxy] benzoic acid (D3) (2.96

g, 10 13.78 mmol ), EDC (2.91 g, 15.16 nmol) and HOBT

(2.321 g, 15.16 mml) in DMF (40 mM) was stirred at RT
DéXrivtichofipaef Or m i nternedi ate then heated at 120C for

se. The solution was cooled, diluted with

Ethybiehlaxaddceynralidimeibenzgated PB4 ( magnesi um sul phat e)

and evaporated. Purified by flash chromat ography

eluting with EtOAc/iso-hexane 1:3. The conbi ned

fractions were evaporafld tO-give the title 15

conmpound (1.5g) as a white solid. M5 (ES):

C24H2535CI Nd04 require found (M+) 469. 5H

(CDCl 3, 400MHz): 1.24 ( ), 1.46 (6H, d), 2.31 (4H,

m, 4.12 (2H, q), 4.55 t), 4.73 (1H, m, 7.08

(1H, d), 7.52 (1H, dd), € iH, d), 8.06 (1H, dd),

8.10 (1H, dd), 8.29 (1H, d), 8.70 (1H, d).

20Descri ption of D61 N

Et hyl 344- (5-{3-chl oro-4¢[ (1} net hyl et hyl ) oxy] pheny1} -1,

2, 4-oxadi azol - 3-y1)-1 H\-_i/ndazol -1 -yl ] propanoate

(D61) WD 2008/ 12895178PCT/ EP2008/ 054647 COREt A

m xture of ethyl

A%litﬁre'?@fyéih W@r’(’ﬂh{boé chiBioBeN 7Bt YD1 6) 3Ll azed méndl), lohfrRiine

t
(19 L 48 R ArSOSY oA 1929 01 1315 et - BINAR 196mo.
OQ@Qﬁﬂh@I (Qﬁﬁ)rd&@&wz%enéaé’&oﬁ@y&ﬁ)ﬂléo% 0 BBXme 0} 0aRrehol) in

-|soners | of 0- 4- ben20|c 5

tolyeng (1283y )(\(q)asgslzgpéed tp rg@uwme)f argED(ﬁor(Qv)h 5§hfe @eacgon;\yas allowed
torBEBI AndAksk fidRdd. (ﬁné@cﬂldgvasamgs%emmﬂh)tom@ne and then the f||trate was

N, N- di net _Iylforrramde(l m) was heated at 120 C fo
C%ﬁ?@rat%ol a¥, regidugt wes wetiorachpeiweeBt /by Fastaia )( 1%91(5”'— ) and

wayas esh WngthiNab@ieoﬁﬁxe%Qim bickSor@fd 88y enLl) 8e%bf%ifadV\’aﬁhe organic

dri ed % evaporated and purified by
pr@‘ﬁ?d\‘?&t%@ﬂdﬁ @/Seeﬁﬂafﬂ@r g WOE?@N@}%B@%@ an grargedily eThe oil

Wé%%gﬂe?j'b? r@@ém@lvﬁgéjse( é’rﬁ@rﬁgf)ogﬁb?)h? |r{ges $00 %jac%'ibhltrlleolg water

t0(g|yp tf@ titlg QQITTIQOAEId a3, an40r,q1)1,gg q?7 Q@ngﬁ Ti;nsogor(tqlppd some
. ) e 2H m,
LIS I (G5 B TR ety S Ak
C23H2335CI Nd04r equi res 454; found (MH) 455. The
Fdrflel Gitd 8 SQMBQSH AY)) %5%5@%%‘93&@%”5&’m§ﬂh%| ar chemstry
to the previous 15 exanple In sonme cases the
carboxylic acid, EDAC and HCBt were stirred together
D&ddription®fdsid t i on of the amidoxine. In sone cases the
reactron mxture was stirred at roomtenperature prior
3-LhlareiTngyrralidindieseatcrfid{Ptni se, the reactions
were carried out at a tenperature between 80 and 120 C
in DMF. In sonme cases further EDAC and/or HOBt were
added. In the case of D91 further carboxylic acid was
20 added. The products were purified by either flash
chromat ography, trituration, NMDAP, reversed phase
chr omat ogr aphy, precipitation of the product fromthe
reacti on m xture using ethanol or a conbination of
t hese net hods.
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Num ber Structure Nanme Precursor M5 D62 . 0 4t10 N a
et hyl 3- (5-{543- chl oro- 4- (tﬁ{jopyl oxy) phenyl
wda2dgaz28vsoxadi azol 3-y1l- 1H ifTdazol 1-yl ) pr opanoRC BEER8$054647
D52 [ M+] 455 D63 40Ny Cl. N o-' ethyl 4-[5-(5-{3-
chloro-4-[(1- methylethyl)oxy]p oxadi azol -3-y1)-
1H i ndazol -1- yl]butanoate D53 & D3 [ MH] 469

O OH

Cl
N

O

A mixture of ethyl 3-chloro-4-(1-pyrrolidinyl)benzoate (D39) (685 mg, 2.71 mmol) and
aqueous sodium hydroxide (2M, 1.36 mL, 2.72 mmol) in ethanol (15 mL) was heated
at 40 °C for 17 h. Further sodium hydroxide (1.36 mL, 2.72 mmol) was added and
the reaction heated for a further 8 h. The mixture was concentrated and the residue
dissolved in water (100 mL). The aqueous phase was washed with ethyl acetate (2 x
100 mL) and then acidified to pH 6. A white solid formed and hence was filtered off,
washed with water and dried in a vacuum oven to give the title compound as an off-
white solid (362 mg). MS (ES): C41H.,*>CINO, requires 225; found 226 (MH*).

Description of D41

2-(Cyclopentyloxy)-5-formylbenzonitrile (D41)

O

NC
O

A solution of cyclopentanol (1.15g, 0.013 mol), in DMF (50ml) was cooled to 0°C.
Sodium hydride (1.54g, 0.016 mol) was added portionwise to the solution and the
mixture stirred at 0°C for 10 minutes after complete addition. 3-Cyano-4-
fluorobenzaldehyde (commercial) (2.0g, 0.013 mol) was then added and the mixture
allowed to warm to room temperature and stirred overnight. The reaction mixture was
cooled to 0°C and brine was added, the mixture was diluted with ethyl acetate
(~25ml) and partitioned, the organic layer was washed with water (~30ml) and
passed through a phase separating cartridge to dry. The solution was concentrated
in vacuo and the residue purified by Biotage SP4, 40M with 20-60%

ethylacetate/hexane as eluant. The product containing fractions were concentrated in



D64 |F Fao, N N1 ONN ) Ethyl 4-(5-{544- phenyl -5-
(trifluoronethyl)- 2-thienyl]-1, 2, 4-

wozadiizesl - 3-yl | 1H i ndazol - 187y ) but anoat e D53P¢VERJ008/054647
527 D65 a 0-- N 4 ethyl 3-[5-(5-{3- chl oro-4-
[(trifluoronethyl)o xy] phenyll-1, 2, 4- oxadi azol -3-y1)-
1H i ndazol -1- yl]propanoate D52 [ MH] 481 D66 FF e

IWN rr O N ethyl 3-(5-5544-
vacuo to yield the title compound (1.02g, 4.2 mmol) as a yellow liquid. MS (ES):

requires C43H3NO, 215; found 216 (MH").

Description of D42

5 3-Cyano-4-(cyclopentyloxy)benzoic acid (D42)

O
OH
NC
O

To a solution of (D41) (0.13g, 0.604 mmol) in acetic acid (20ml) at 50°C was added
sodium perborate tetrahydrate (0.186g, 1.208 mmol) portion-wise. The reaction
mixture was stirred at 50 °C overnight. Stirring was continued at 50 °C for 48h,
10  sodium perborate tetrahydrate (0.093 g, 0.604 mmol) was added to the reaction
mixture and stirring continued for a further 2 days, the reaction mixture was then left
to stand for 2 days at room temperature.
The solvent was removed in vacuo and the mixture partitioned between ethyl acetate
(~=20ml) and water (~20ml), the aqueous layer was extracted with ethyl acetate (2x
15 ~15ml) and the combined organic layers were concentrated in vacuo to yield the title
compound (106mg, 0.435mmol) as a yellow solid. MS (ES): requires Cq3H13sNO; 231;
found 230 (M-H").

Description of D43
20  5-[3-(1H-indazol-5-yl)-1,2,4-0xadiazol-5-yl]-2-[(1-methylethyl)oxy]benzonitrile

(D43)
0
XN
N N !
= NH
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cycl ohexyl1l-3- (trifluoronmethyl)p henyl]-1, 2, 4-
oxadi azol -3-yl |- D34 & D52 [ MH] 513 1H i ndazol - 1-

wQbiopneganoate D67 et hyl 24 5-{544- D52 [ MHPCT/EP2008/054647
(methyl oxy)-3- 461 lei. (trifluoronethyl)p
henyl1] -1, 2, 4- oxadi azol -3-yl I -

3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
WQ02005/58848) (1.52 g), EDAC (2.14 g) and HOBt (1.51 g) were dissolved in DMF
(30 ml) and then stirred for 5 minutes. N-hydroxy-1H-indazole-5-carboximidamide
(D2) (1.3 g) was added and the reaction was heated to 80 °C for 6 hours and left to
cool overnight. The solvent was removed in vacuo and the crude was partitioned
between EtOAc and ag. sodium bicarbonate. The organic layer was separated, dried
and evaporated to dryness in vacuo. The resulting solid was triturated with ether and
ethyl acetate, washed with methanol and ether to give the title compound (816 mg)
as a pink solid. MS (ES): C1oH1sN5O; requires 345; found (MH") 346

Description of D43 (alternative procedure)

5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-methylethyl)oxy]benzonitrile
(D43)

//JQO

NS N N
= NH
/
O—

3-Cyano-4-[(1-methylethyl)oxy]benzoyl chloride (D106) (545 mg, 2.437 mmol) and N-
hydroxy-1H-indazole-5-carboximidamide (D2) (685 mg, 2.437 mmol) were dissolved
in acetonitrile (30 ml) before adding triethylamine (0.374 ml, 2.68 mmol). The
resulting mixture was stirred at room temperature for 3h then at 80°C for 48h, then
cooled at room temperature. The precipitate formed was filtered off and dissolved in
EtOAc and washed with water, evaporated and chromatographed [0-15% EtOAc in
cyclohexane] to give the title compound (170 mg, 17%) as a pink solid. MS (ES):
C1oH1s5N505 requires 345; found (MH") 346

Description of D44 and D45
Ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yl]butanoate (D44)
& ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-
indazol-2-yl]butanoate (D45)
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F 1H i ndazol - 1- yl) propanoate D68
et hyl 3- (5-{543- D52 [ MH] chloro-4- 427
63 PCT/EP2008/054647

)
N )
“ Sl
/ 0
O\N k

1

\/\)OJ\
o~
5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-methylethyl)oxy]benzonitrile  (D43)

(200 mg, 0.58 mmol) was dissolved in DMF (5 ml) and Cs,CO; (567 mg, 1.74 mmol)

and ethyl 4-bromobutanoate (0.166 ml, 1.16 mmol) were added. The reaction was

W

N
z—=Z

heated to 80 °C for 12 hours then allowed to cool. The reaction mixture was
partitioned between water and EtOAc. The organic layer was separated, dried and
evaporated in vacuo to generate the crude product which was purified by flash
chromatography (EtOAc/petrol 1:6 to 1:1) to generate ethyl 4-[5-(5-{3-cyano-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yllbutanocate (D44) (151
mg) as a white solid. dH (de-DMSO) 1.14 (3H, t), 1.39 (6H, d), 2.04-2.18 (2H, m),
2.31 (2H, t), 4.01 (2H, q), 4.51 (2H, 1), 4.99 (1H, sept), 7.57 (1H, d), 7.87 (1H, d),
8.08 (1H, dd), 8.29 (1H, d), 8.43 (1H, dd), 8.52 (1H, d), 8.57-8.58 (1H, m). MS (ES):
CasH2sNs0, requires 459; found (MH') 460 and RD108825-187A2 ethyl 4-[5-(5-{3-
cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yl]butanoate
(D45) (66 mg) as a white solid. dH (de-DMSO) 1.16 (3H, t), 1.37 (6H, d), 2.14-2.26
(2H, m), 2.32 (2H, t), 4.03 (2H, q), 4.51 (2H, t), 4.99 (1H, sept), 7.57 (1H, d), 7.78-
7.80 (1H, m), 7.89 (1H, dd), 8.42 (1H, dd), 8.52 (1H, d), 8.57-8.58 (1H, m), 8.62 (1H,
s). MS (ES) Cy5H,5Ns0,4 requires 459; found (MH") 460.

Description of D46
Ethyl [5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-ylJacetate (D46)
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1-y1l) propanoat e D69 ethy| 3-(5-{543- D52, D9 [ MHt]
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Prepared in a similar fashion to (D44) from 5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-
yl]-2-[(1-methylethyl)oxy]benzonitrile (D43) and ethyl bromoacetate. The crude
material was purified by trituration with diethyl ether to give the title compound as a
yellow solid. MS (ES) C,3H21NsO4 requires 431; found (MH) 432.

Description of D47

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47)

@]
/Hko/\
SN
i
N

To a solution of 1H-indazole-5-carbonitrile (D1) (2.8 g, 19.72 mmol) in DMF (60 ml)
was added cesium carbonate (12.86 g, 39.4 mmol) followed by ethyl 3-
bromopropanoate (3.8 ml, 29.6 mmol). The reaction mixture was stirred at 80 °C for
3 hours and then allowed to cool. The solvent was removed in vacuo and the crude
material was partitioned between EtOAc (x2) and water, the organics were
combined, dried and evaporated. The crude was azeotroped with toluene and then
purified by flash chromatography (EtOAc/hexane 1:3) to give 3.75 g of a pink solid
which after trituration with hexane afforded the title compound (3.2 g) as a pink solid.
MS (ES): C13H13N3O, requires 243 found (MHY) 244.

Description of D47 (alternative procedure)

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47)
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To a solution of 1H-indazole-5-carbonitrile (D1) (3.88 g, 27.3 mmol) in DMF (85 ml)
was added Cs,CO; (17.8 g, 54.6 mmol) and then ethyl 3-bromopropanoate (3.5 ml),
27 mmol) and ethyl 3-chloropropanoate (3.3 g, 24.2 mmol) were added. The reaction
mixture was stirred at 80 °C for 4 hours and then allowed to cool. The solvent was
removed in vacuo and the crude material was partitioned between EtOAc and water,
the organics were separated, washed with brine, dried and evaporated. The crude
was azeotroped with toluene and then purified by flash chromatography
(EtOAc/hexane 1:9 to 1:1) to give 3.84 g of a yellow gum. MS data as for previous

example.

Description of D47 (alternative procedure)

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47)

@]
/Hko/\
SN
i
N

1H-indazole-5-carbonitrile (D1) (3.5 g, 24.45 mmol) was dissolved in N,N-
dimethylformamide (60 ml). cesium carbonate (15.93 g, 48.9 mmol) and ethyl 3-
bromopropanoate (4.68 ml, 36.7 mmol) were added. The mixture was heated at 80°C
for 4 hours. Diluted with EtOAc and washed with water (3x40ml), dried over MgSO4

and evaporated. The mixture was purified by flash chromatography, eluting
EtOAc/iso-Hexane 10-30% then 10-20% to give (3.682g) for the first isomer (yellow
oil) and (1.509q) for the second isomer (pink solid). Analysis of the first isomer by 1H
nmr indicated that is was the 1-isomer contaminated with the 2-isomer (ca. 20%) 6H
(de-DMSO, 400MHz) 1.05 (3H, t), 2.95 (2H, t), 3.97 (2H, q), 4.69 (2H, t), 7.74 (1H,
dd), 7.92 (1H, dt), 8.28 (1H, d), 8.38 (1H, dd). MS (ES"): Cy3H3N30; requires 243;
found (MH") 244.
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Description of D48

A mixture of ethyl 4-(4-cyano-2H-indazol-2-yl)butanoate & ethyl 4-(4-cyano-1H-
indazol-1-yl)butanoate (D48)

CN CN

/

CO,Et

Et0,C

A mixture of ethyl 4-bromobutanoate (0.390 g, 1.998 mmol), 1H-indazole-4-
carbonitrile (0.143 g, 0.999 mmol) and cesium carbonate (0.976 g, 3.00 mmol) in

10  N,N-dimethylformamide (4 ml) was stirred and heated at 80 °C for 90 mins. Cooled,
diluted with ethyl acetate/water (30ml of each) and the organic washed with 3x15ml
of water, dried (magnesium sulphate), evaporated and purified by flash
chromatography eluting with 1:2 ethyl acetate/hexane to give partial separation of the
two isomers which after characterisation were recombined to give the title mixture of

15  isomers (249 mg). &H (CDCl;, 400MHz) for 1-isomer: 1.24 (3H, t), 2.29 (4H, m), 4.12,
(2H, q), 4.53 (2H, t), 7.45 (1H, dd), 7.54 (1H, dd), 7.71 (1H, dd), 8.19 (1H, d). &H
(CDCls, 400MHz) for 2-isomer 1.25 (3H, t), 2.35 (4H, m), 4.14, (2H, q), 4.58 (2H, 1),
7.33 (1H, dd), 7.54 (1H, dd), 7.96 (1H, dd), 8.15 (1H, d).

20

Description of D48 (alternative procedure)

A mixture of ethyl 4-(4-cyano-2H-indazol-2-yl)butanoate & ethyl 4-(4-cyano-1H-
indazol-1-yl)butanoate (D48)
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CO,Et
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A mixture of ethyl 4-bromobutanoate (5.36 ml, 37.4 mmol), 1H-indazole-4-carbonitrile
(2.68 g, 18.72 mmol) and cesium carbonate (18.30 g, 56.2 mmol) in N,N-
dimethylformamide (50 ml) was heated at 80 °C for 90 mins. Cooled, diluted with
EtOAc/water and the organic washed with 3x30ml of water, dried (magnesium
sulphate) and evaporated. Purified by flash chromatography eluting with
EtOAc/hexane 1:3 to give the title mixture of isomers (4.7g) as a yellow oil. MS
(ES+): C14H15N30, requires 257; found (MH") 258.

Description of D49

A mixture of ethyl 3-(4-cyano-2H-indazol-2-yl)propanoate & ethyl 3-(4-cyano-
1H-indazol-1-yl)propanoate (D49)
CN

A mixture of ethyl 3-bromopropanoate (1.808 g, 9.99 mmol), 1H-indazole-4-
carbonitrile (0.715 g, 4.99 mmol) and cesium carbonate (4.88 g, 14.98 mmol) in N,N-
dimethylformamide (DMF) (10 ml) was stirred and heated at 80 °C for 2 hours.
Cooled, diluted with ethyl acetate (40ml) and water (40ml) and the organic washed
with 3x15ml of water, dried (magnesium sulphate), evaporated and purified by flash
chromatography eluting with 3:7 ethyl acetate/hexane to give 1.19g of colourless oil
which slowly crystallised to a white solid. NMR and LC/MS showed this to be a ~3:1
mix of isomers.. MS (ES): C43H13N30; requires 243 found (MH") 244.
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Description of D50 and D51
Ethyl 4-(5-cyano-1H-indazol-1-yl)butanoate (D50) and ethyl 4-(5-cyano-2H-
indazol-2-yl)butanoate (D51)

NC NC
\ —
\©j\/N — /N
N N
@)

O

O
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To a solution of 1H-indazole-5-carbonitrile (D1) (1.93 g, 13.59 mmol) in DMF (45 ml)
was added cesium carbonate (9.1 g, 27.9 mmol) and then ethyl 4-bromobutanoate
(2.92 ml, 20.4 mmol). The reaction was heated at 80 °C for 6 hours. Most of the DMF
was removed in vacuo and the resultant material was partitioned between ethyl
acetate and water, the organics were washed with brine, dried and evaporated to
afford 4 g of a gum. The crude material was purified by flash chromatography using
1:4 EtOAc in hexane. The top running spot was isolated to afford RD107973-39B1
which was identified as ethyl 4-(5-cyano-1H-indazol-1-yl)butanoate (D50). dH (de-
DMSO) 1.13 (3H, t), 2.04-2.13 (2H, m), 2.29 (2H, t), 3.99 (2H, q), 4.51 (2H, 1), 7.74
(1H, dd), 7.88 (1H, d), 8.28 (1H, d), 8.41-8.44 (1H, m). MS (ES): C14H5N30, requires
257 found (MH") 258.

The lower running spot was isolated to affordthe title compound. dH (de-DMSQO) 1.15
(3H, t), 2.15-2.22 (2H, m), 2.31 (2H, t), 4.01 (2H, q), 4.49-4.55 (2H, m), 7.48 (1H, dd),
7.78 (1H, dd), 8.43-8.44 (1H, m), 8.67 (1H, d). C44H15N30, requires 257 found (MH")
258.

Description of D52

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)
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Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47) (1g, 4.11 mmol) was dissolved in
ethanol (30 ml) and sodium bicarbonate (1.73 g, 20.55 mmol) and hydroxylamine
hydrochloride (571 mg, 8.22 mmol) were added. The reaction was heated at 50 °C
overnight and then allowed to cool. The reaction mixture was filtered and the residue
washed with ethanol. The filtrate was evaporated to dryness in vacuo and the

resultant crude title compound (1.06 g) was used the subsequent reactions.

Description of D52 (alternative procedure)

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)

/Hko/\
SN

HON
NH,

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47) (1 g, 4.11 mmol) was dissolved
in ethanol (30 ml) and sodium bicarbonate (1.73 g, 20.88 mmol) and hydroxylamine
hydrochloride (671 mg, 8.22 mmol) were added. The reaction was left at room
temperature overnight and then heated to 50 °C for 4 hours then left to cool
overnight. The reaction mixture was filtered and the residue washed with ethanol.
The ethanolic filtrate was evaporated to dryness in vacuo and then ftriturated with
ether to give the title compound (764 mg) as a white solid of approximately 90%
purity. MS (ES): C43H16N4O3 requires 276; found (MH") 277.

Description of D52 (alternative procedure)
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Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)

/Hko/\
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Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate  (D47) (3.84 g, 15.8 mmol) was
dissolved in ethanol (100 ml) and sodium bicarbonate (6.6 g, 79 mmol) and then
hydroxylamine hydrochloride (3.3 g, 47.4 mmol) were added. The reaction was
heated to 50 °C for a total of 11 hours and then left to cool overnight. The reaction
was filtered and the residue washed with ethanol. The filtrate was evaporated to
dryness in vacuo and the resultant solid triturated with ether to generate the title
compound (3.79 g) as a white solid. MS (ES): C43HgN4O3 requires 276; found (MH")
277.

Description of D52 (alternative procedure)

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)

/Hko/\
SN

HON
NH,

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate D47 (3.6 g, 14.80 mmol) was dissolved
in ethanol (40 ml), hydroxylamine hydrochloride (2.057 g, 29.6 mmol) and sodium
bicarbonate (6.22 g, 74.0 mmol) were added. The mixture was heated at 60 °C
overnight. Cooled, filtered and the filtrate was evaporated, dissolved in EtOAc,
washed with water (3x20ml), dried over MgSQO, and evaporated again to give (1.75¢g)
of product. A further 0.290 g of white crystals were recovered from the rotary
evaporater. MS (ES"): C43H1sN4O3 requires 276 ; found (MH") 277.

Description of D53
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Ethyl 4-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}butanoate (D53)

NOH

H,N A\

~

EtO,C

This was prepared by a similar method to that described above from D50 RD107973-
5 039B1. MS (ES): C44H1sN4O3requires 290; found (MH") 291.

Description of D54
Ethyl 4-{5-[(hydroxyamino)(imino)methyl]-2H-indazol-2-yl}butanoate (D54)

CO,Et

10  This was prepared by a similar method to that described above from ethyl 4-(5-
cyano-2H-indazol-2-yl)butanoate (D51) . MS (ES): Cq4H1sN4O3 requires 290; found
(MH") 291.

Description of D55

15 A mixture of ethyl 3-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-
yl}propanoate & ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-
yl}propanoate (D55)

H,N NOH H.N NOH

N =

’ N
>~ 7/
N N _\—COZEt

CO,Et
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ethyl 4-[5-(5-{5- chloro-6-[(1- nethyl ethyl)oxy]-

3-pyridinyll-1, 2, 4- oxadi azol -3-yl)- 2H i ndazol - 2-

yl ] but anoate D54 D31

A mixture of ethyl 3-(4-cyano-2H-indazol-2-yl)propanoate & ethyl 3-(4-cyano-1H-
indazol-1-yl)propanoate (D49) (1.2g, 4.938mmol) (sample was a ~3:1 mixture of 1
and 2-isomers), hydroxylamine hydrochloride (0.686 g, 9.87 mmol) and sodium
bicarbonate (2.072 g, 24.66 mmol) in ethanol (15 ml) were heated at 50 °C for 3hrs.
The solid was filtered and the filtrate evaporated to dryness to give (1.4g) colourless
oil. LCMS and NMR confirmed ~3:1 mixture of isomers. MS (ES): Cy3HsN4O3
requires 276; found (MH") 277.

Description of D56

A mixture of ethyl 4-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-
yl}butanoate & ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-
yl}butanoate (D56)

H,N.__NOH H,N.__NOH
—
\¥ \
/ ~. 7/
N N
CO,Et
EtO,C

A mixture of ethyl 4-(4-cyano-2H-indazol-2-yl)butanoate & ethyl 4-(4-cyano-1H-
indazol-1-yl)butanoate (D48) (0.249 g, 0.968 mmol) (sample was a ~3:2 mixture of 1
and 2-isomers), hydroxylamine hydrochloride (0.135 g, 1.936 mmol) and sodium
bicarbonate (0.407g, 4.84mmol) in ethanol (5 ml) was stirred and heated at 80 °C for
90 minutes then diluted with ethyl acetate (30ml) / water (50ml) and the organic dried
(magnesium sulphate) and evaporated to give the title mixture (270 mg) as a
colourless gum. LC/MS showed a 3:2 mix of isomers with a couple of small
impurities. MS (ES): C4H1gN4O3 requires 290; found (MH") 291

Description of D56 (alternative procedure)

A mixture of ethyl 4-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-
yl}butanoate & ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-
yl}butanoate (D56)
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A suspension of A mixture of ethyl 4-(4-cyano-2H-indazol-2-yl)butanoate & ethyl 4-
(4-cyano-1H-indazol-1-yl)butanoate (D48) (4.7g, 9.13 mmol) (sample was a ~2:1
mixture of 1 and 2-isomers), hydroxylamine hydrochloride (2.54 g, 36.5 mmol) and
sodium bicarbonate (7.67g 91mmol) in ethanol (50 ml) was heated at 50 °C for 3hrs,
cooled and evaporated and partitioned between EtOAc/water. The organic layer was
dried (magnesium sulphate), evaporated and triturated with ether to give the title
mixture (4g) as a white solid. NMR and LCMS showed 2:1 mixture of isomers. MS
(ES): Cq4H1sN4O3 requires 290; found (MH+) 291.

Description of D57
Ethyl  3-(5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-
yl)propanoate (D57).

/
VODAO

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate  (D52) (265
mg, 0.96 mmol) and 3-Chloro-4-(ethyloxy)benzoic acid (D7) (192 mg, 0.96 mmol)
were stirred together in DMF (5 ml) at 80 °C and EDAC (203 mg) and HOBt (142 mg)
were added. When the reaction was judged to be complete (analysis by LCMS) it

was cooled and the reaction mixture was partitioned between EtOAc and aq. sodium
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bicarbonate solution. The organic layer was separated and washed with water, dried

and evaporated and triturated with ethanol to give the crude product. Purification by
flash chromatography (EtOAc/hexane 1:3 to 1:1) to afforded the title compound (87
mg) as a white solid. MS (ES): CxH21*>CIN4O,4 requires 440 found (MH") 441.

Description of D58
Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoate (D58)

NZ=

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate  (D52) (265
mg, 0.96 mmol), 3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as
described in WO2005/58848) (197 mg, 0.96 mmol), EDAC (203 mg) and HOBt (142
mg) were stirred in DMF (5 ml) at 80 °C for 2 hours. Stirred at room temperature over
the weekend, then heated at 80 °C for a further 4 hours. The reaction mixture was
cooled and then partitioned between EtOAc and sodium bicarbonate. The organic
layer was separated, washed with brine, dried and evaporated to dryness in vacuo.
The crude material was purified by flash chromatography to afford the title compound
(214 mg) as a white solid. MS (ES): C,4H»3Ns0, requires 445; found (MH") 446.

Description of D58 (alternative procedure)
Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoate (D58)
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A mixture of 3-cyano-4-[(1-methylethyl)oxylbenzoic acid (can be prepared as
described in WO2005/58848) (371mg, 1.81mmol), EDAC (547mg, 2.85mmol) and
HOBt (437mg, 2.85mmol) in DMF (5ml) was left standing at RT for 10 minutes.

5 Added ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)
(500mg, 1.81mmol) and left standing overnight at RT. Added EDAC (200mg,
1.04mmol) and left standing for 24 hours. The mixture was heated at 80 °C for 2
days, standing at RT each night. The mixture was heated at 80 °C for a further 4
hours. Added EtOAc (50ml) and washed with water (60ml), sat. NaHCO3; (60ml) and

10  water (60ml). The EtOAc layer was dried (MgSO,) and the solvent evaporated.
Triturating with ethanol gave the title compound (523mg) as a beige solid. MS (ES):
C24H23N50,4 requires 445; found (MH") 446.

Description of D59
15  Ethyl 3-(5-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-
3-yl}-1H-indazol-1-yl)propanoate (D59)
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4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid (D36) (100 mg, 0.4 mmol) was

dissolved in DMF (5 ml) and then EDAC (115 mg, 0.6 mmol) and HOBt (81 mg, 0.6
mmol) were added. The mixture was stirred for 30 minutes and then Ethyl 3-{5-
[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52) (111 mg, 0.40
mmol) was added and the reaction was heated overnight at 80 °C. Further EDAC (50
mg) was added and the reaction was heated for another 4 hours. Further EDAC (20
mg) was added and the reaction was heated overnight. The reaction mixture was
added to a mixture of ethyl acetate and sodium bicarbonate, the organics were
separated and the aqueous extracted with further ethyl acetate. The combined
organics were washed with water and then brine, dried and evaporated to give the
crude product. This material was purified by flash chromatography (SiO,) to afford
the title compound (82 mg). MS (ES): Cy4H23F3N4O,4 requires 488; found (MH") 489.

Description of D60
Ethyl 4-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]butanoate (D60)
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A mixture of ethyl 4-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-yl}butanoate &
ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}butanoat (D56) (0.27 g,
0.930 mmol) (a 3:2 mix of 1 and 2-isomers), 3-chloro-4-[(1-methylethyl)oxy]benzoic
acid (D3) (0.200 g, 0.930 mmol), EDC (0.196 g, 1.023 mmol) and HOBT (0.157 g,
1.023 mmol) in N,N-dimethylformamide (5 ml) was stirred at 80 °C for 16 hrs then at
120 °C for 2 hours. The reaction was cooled, diluted with ethyl acetate (40ml) and
water (40ml) and the organic washed with 3x15ml of water, dried (magnesium
sulphate) and evaporated. The crude material was purified by flash chromatography
eluting with 3:7 ethyl acetate/hexane to give two products which were triturated with
1:1 ether/hexane to give 66mgs of upper spot and 36mgs of lower. The upper spot
was the desired 1-substituted indazole. dH (CDCl;, 400MHz): 1.24 (3H, t), 1.46 (6H,
d), 2.31 (4H, m), 4.12 (2H, q), 4.55 (2H, t), 4.73 (1H, m), 7.08 (1H, d), 7.52 (1H, dd),
7.62 (1H, d), 8.07 (1H, dd), 8.11 (1H, dd), 8.29 (1H, d), 8.70 (1H, d).
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Description of D60 (alternative procedure)

Ethyl 4-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]butanoate (D60)
N2665-84-A1

Yu

N
O ~

N
=

o~({
A solution of a mixture of ethyl 4-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-
yl}butanoate & ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}butanoat
(D56) (4g, 13.78 mmol), 3-chloro-4-[(1-methylethyl)oxy]benzoic acid (D3) (2.96 g,
13.78 mmol), EDC (2.91 g, 15.16 mmol) and HOBT (2.321 g, 15.16 mmol) in DMF
(40 ml) was stirred at RT for 3hrs to form intermediate then heated at 120°C for 2hrs
to cyclise. The solution was cooled, diluted with EtOAc, washed with water 3x dried
(magnesium sulphate) and evaporated. Purified by flash chromatography eluting with
EtOAc/iso-hexane 1:3. The combined fractions were evaporated to give the title
compound (1.5g) as a white solid. MS (ES): CusHys CIN,O, requires 468; found
(MH") 469. 8H (CDCls, 400MHz): 1.24 (3H, t), 1.46 (6H, d), 2.31 (4H, m), 4.12 (2H,
q), 4.55 (2H, t), 4.73 (1H, m), 7.08 (1H, d), 7.52 (1H, dd), 7.62 (1H, d), 8.06 (1H, dd),
8.10 (1H, dd), 8.29 (1H, d), 8.70 (1H, d).

Description of D61
Ethyl 3-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoate (D61)
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A mixture of ethyl 3-{4-[(hydroxyamino)(imino)methyl]-2H-indazol-2-yl}propanoate &
ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D55) (700 mg,
1.27 mmol) (a 3:1 mix of 1 and 2-isomers), 3-chloro-4-[(1-methylethyl)oxy]benzoic
acid (D3) (0.544g, 2.53 mmol), EDC (0.534 g, 2.79 mmol) and HOBT (0.427 g, 2.79
mmol) in N,N-dimethylformamide (10 ml) was heated at 120 °C for Zhrs, cooled,
diluted with ethyl acetate (60ml) and washed with water (3x20ml). The organic layer

was dried (MgSQy), evaporated and purified by flash chromatography eluting with

EtOAc/hexane 1:4 to give the title compound (380mg) as a white solid. 8H (CDCls,,
400MHz): 1.17 (3H, t), 1.46 (6H, d), 3.02 (2H, t), 4.10 (2H, q), 4.70-4.77 (3H, m),
7.08 (1H, d), 7.53 (1H, dd), 7.69 (1H, d), 8.05-8.12 (2H, m), 8.29 (1H, d), 8.71 (1H,
d). MS (ES): CxHx*CIN,O, requires 454; found (MH*) 455.

The following compounds were prepared by similar chemistry to the previous
examples. In some cases the carboxylic acid, EDAC and HOBt were stirred together
prior to addition of the amidoxime. In some cases the reaction mixture was stirred at
room temperature prior to heating. Unless stated otherwise, the reactions were
carried out at a temperature between 80 and 120 °C in DMF. In some cases further
EDAC and/or HOBt were added. In the case of D91 further carboxylic acid was
added. The products were purified by either flash chromatography, trituration, MDAP,
reversed phase chromatography, precipitation of the product from the reaction

mixture using ethanol or a combination of these methods.
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silicalgel [gradiegm€ ethyl acetate/cycl ohgexane] gave
L the ti1 , 9 m-solid Ll M
(ES) C25H27CI Nd04 requires 482, found 483 [ MH 25

Descri ption of D105



Et hyl
3-[4-(5-{5-chloro-6-[(1-net
wda 2dsA4289%adi azol - 3-y1l) -

ridinyl}-

h6yl et hyl ) oxy] - 3- py
8 PCT/EP2008/054647

1H i ndazol - 1-y1] - 2, 2- di et hyl pr opanoat e ( D105)

2008/ 128951 93 PCT/ EP2008/ 054647
5-chl oro-6-[ (1- net hyl et hyl ) oxy] - 3- pyri di necar boxyl i c

WO

acid (P31) (70.9 ng, 0.329 mml). triethy|lamne (0.092
DA1, 0.6 ol ), HOBT (60. 4 |sthyl 0.864{5ro| PS6hen FOWH*]
(76 ng 94 mmol ) foll owed =hyl 27
3-{4- Rhydr oxyam no) (i m no) mapﬁéﬁ'—ijll—k 5 >
i ndazol - 1- , 2- di met hyl pr ¢ptusamethy»1038) (100 n]g
0. 329 met) “a Qi ssol ved i Q-tmehlglgl et hy| f or mami de
(DMF) (5 m). TheMNresulting|mxtufe was stirred at| 50C
overni ght then cpol ed to ropexadiggsédatiur eand di | uted
in Et0Ac. The @ phase S hed with H20, dried
and cofcentrat ed jln tacuo. Purification of the resj due
by flash chromatography on syhbwanepsé [ 15: 40%
Et OAc/ cycl ohexane] dave the|title 10conpound (30 nmg,
17% as a light yelbow solid. M5 (ES) C24H26CIN504
requires 483, faund 484 [ MtH] Descri ption| of D106
153- Cyano-4-[ (1-net hyl et hyl Yoxyl benzayl chl ori de
Q9%106) | 0C Oxal yl chi @ri de etiyb2 4t (5-(3- 5B5&EIPF A+
added to a stirred soltt®on|@foR.£Ya@no- 4- 469
[ (1- et hyl et hyl ) oxy] b nz&i\c aciO (%hi ch can be
prepar e described i n VW208ENBBURXYBOD ng, 2. 437
mol) |n ]} ;i ol | owgdnvq BME (20p1) and 20t he
resul t|ng Istirred at room tenperature ffor
2h. The sg D 2008138 MICT/ EP2008/ 05(4647
evaporated to gbw e titl egoppoisng. (545 ng, 100%
as an plive green solid whi¢ch was used in|the next
step w thout further purifi ¢catibwanoatscription of |D107
AN S ano-i—{:- E 1Y T3tE T8t BOFBERTTETY T i+
, 4- OX
i ndazo t hytpr oprivohlle! )PLO7 & 460
methylpropyljoxy} | D27
phenyl)-1,2,4-
oxadiazol-3-yl]-
1H-indazol-1-
) yl}propanoate
N~N
o\(\/
~
o
D94 C ethyl 3-{5-[5-(3- | D52 & | [MH+]
O
"\ | cyano-4<[(1R)-1- | D29 460
methylpropylloxy}
(0]
h{\ \N phenyl)-1,2,4-
oxadiazol-3-yl]-
1H-indazol-1-
yl}propanoate
N~N
\/O\(\/
(0]
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Toasol uti onof 5-[ 3- (1Hi ndazol - 5-y1) -1, 2, 4- oxadi azol - 5-
y1l]-2-[(1- nethylethyl)oxy]benzonitri I e (D43) (85 nmy,

w@2m462890! ) in N, N-Di net hyl%or mani de 10 ( DVF) PCBERI0)S/054647

was added et hyl 3-bronp-2, 2-di net hyl propanoat e (D98)
(103 ng, 0.492 mmol ) and CsZCQB (120 ng, 0.369 mol).
The resulting m xture was stirred at 80C for 48h then
cooled to roomtenperature and diluted with Ft0Ac. The

DA%ani ¢ phase waswwashed™w { kthaat er-(5-rlBedDbRer KydlH+]
and copcentrated ij—yac Py ation of e resij
by fl ash chrormto \;lyéllidaggel [ 30t g% s
15Et OAc/ cycl ohexene} gave thécyplopb@tybw)pound (20 nm,
16% as a yelloWw$olid. M ?Izp?l\l504 requires
473, found 474 "NAH] Descri ptl on D108

20Et hy| 445- (5- { 3t cyano- 4- [ ( 1oxedidgdl-8t\iy| ) oxy] pheny|l} - 1
, 2, 4- oxadi azol - -1 H

i ndazo| -1-y1] - i met hyl but1gnlg%atzgl 2D108 WO
2008/ 12895195PCT/ EF2008/ 05464l7propéreoate t | e conpound was
obtai ned fro N
5-[ 3- (LH-'nd§zol -5-y1)-1, 2, 4- oxadi azol - 5-y1] - 2-
[ (1-met hyl et Ryl ) oxy] benzonifrile (D43) in| 31%yield

(b0 1mg) UsSing a procedure anat ogous to the Syntnesis
of et hyl

Despription(of D86 no- 4- [ ( 1- met hyl et hyl ) oxy] phenyl | - 5

EthyP3-44-€341t- @Fl%d&drll)ymsifbbé]#’@a%@knds)yl] 2, 2-di met hyl pro

panoat e” (D107), using

br ono- 2, 2- dlnethylbutanoate (D99) as al kyl ati ng

reagent instead of ethylkn3-brono2, 2-di net hyl propanoat e

(D98). M5 (ES) C25H25N504 requires 459, found 460

[ MrH] Descri ption of DRAOS

3-[4-(5-{3-cyano-4-[( hyI@thyI)oxy]phenyl} 1,2,4-0

xadi azol -3-yl1l)-1 H i ntez -y1] -2, 2-di met hyl pr

opanoate (D109) , 0 7-0

3- Cyano-4-[ (1- net hyl et hyl ) oXy] benzoyl chloride (D106)

(0.398 mmol ) in acetonitri

(3.00mM ) at roont enper ature at edwi t het hyl 3-{4- 15

Rhydr oxyam no) (i mi no) net hy1] - 1H-ndazol - 1-y11- 2, 2-di ne

t hyl propanoate (D103) (101 ng, 0.332 nmol) foll owed by

triethylamne (0.069 m, 0.498 mmol). The resulting

yel | ow sol ution was stirred at roomtenperature for

lhr, refluxed overnight, for a further 24hours and

agai n overni ght then cooled to roomtenperature and
1f$-01ﬁi@2d51é¥4at£lﬁbri|tl’llevabm g.Parminiohatingh 3-brorhd@op@siattu €1.2¥6 ml,

100D TG EeSe0Rr Bl oy P 0P maeHEee iR to NN

dimethyHbdredaeyidd ODMERIE] mijaarel thieemixiurd evasomgmobgated 1® 801G for 80

m\%@?ﬁi ?@% %ﬁ%eo#a%{](%% eg;b%ftifr%mqjl\r/msg éxlt:'rgz:tegzlrﬁ3 'el_|2 rr?i%%?eélof ethyl acetate

and water. The organic fraction was washed with 3x30ml portions of water, dried

(MgSQy), filtered and evaporated. The crude product mixture was added to a

Biotage column and was eluted with ethyl acetate/petrol 1:3 to give 0.95g of the title
compound. 3H (CDCl3, 400MHz) 1.17 (3H, t), 3.01 (2H, t), 4.08 (2H, q), 4.71 (2H, 1),
7.46 (1H, dd), 7.54 (1H, dd), 7.81 (1H, d), 8.21 (1H, d).

Description of D97

Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D97)
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Description of D110

55- (5-{5-Chl oro-6-[ (1-net hyl et hyl )oxy]-3-pyridinyl}-1,
waQ2ebsoxmdi azol - 3-y1) - 1H i ndfzol e (D110), N6O4BCHEPIHGTHS1647

O A mxture of

5-chl oro-6-[ (1- et hyl et hyl ) oxy] - 3- pyri di necar boxyl i c

acid (D31) (350ng, 1.623mmv1l), triethylam ne (328ny,

452p1, 3.25mmol ), hydroxybenzotri azol e hydrate 10

(298ny, 1. 98O EDC (373ny, 1. 95mol ) and

N- hydr oxy- 1H i hdazol e- 5- car boxi m dam de (D2) (430ng,

2.43mmol ) i n_ DBk M) was stirred at 50C for 4 days.

The reaction was cool ed to roomtenperature

and diluted w tOAc (25ml). The organic |ayer was

washed with a saturﬁ%:z NaHCO3 aqueous sol ution

water then brine. T organi ¢ phase was dried and

concentrated in vacuo gggive the 15title conpound

(334 ng, 58% as a light red solid which was used in
Ethgxt 3g4-epana- 1 Hindazolet-ylpeopweaid | ¢B96)on (0.886 (6S)3.91 mmol),

hyo%?'g%%ﬁr}é\ﬁ&o%&%?r%ﬁﬁo%g% 15%5 'Prng’ﬁEGanLj %Hﬂjm%gacr[)bﬁatté %?28 g,

3B1 [nbn¢lh-Wese dlebtedar @ttahdl (At lae 6By G doryd hQurpy T el mitdre-was
.1 2. 4- oxadi L2 3-y1)- .. .
byt SR EODERAL [ 5¥E e e cqmgR P ZER B @5 Hls Peger MS
(ES): ClsMsN,@s requitasray 6pfound (MH™) 277.
5-(5-{5-chloro-6-[(1-nmethylethyl)oxy]-3-pyridinyll-1,2
, 4- oxadi azol - 3-y1)- 1H i ndazole (D110) (335ny,
D iptionl of D38 hyl  3- br ono- 2, 2- di et hyl pr opanoat e

(3¢
194 CX3 (130ng, 0.94mmmol)
EI g‘%%@?éﬁ{%@%%%@%?%for 48 hours. The
reaction m xture was then cooled to roomtenperature
and WD 2008/ 12895197PCH EP2008/ 054647 partiti oned

bet ween Et0Ac and water 730nl 1: 1). The organic phase

was separated, dried ov X4 and concentrated in
vacuo. Purification of thefresidue by flash

chr omat ography on silica | [20% et hyl

acet at e/ cycl ohexane] gaywyg the title conmpound (100 ny,
229% as a col ourl ess solid. (ES) C24H26CI N504

requires 483, 5 found 484 [ MW Description of D112
Et hyl
3-Brdrde-RRadimetbivipropdapial acld ydommiergialy medilaplebiudbrarfoakas (1 g, 5.52

m&%ﬂ)l\/\'lze}s (ﬁgso}v%d in thionyl chloride (5 ml, 68.5 mmol) and the resulting mixture
was refluxed for 2 h then cooled to room temperature and concentrated in vacuo.
The residue was dissolved in ethanol (10 ml) and stirred at room temperature for 30
min. Most of the solvent was removed in vacuo, the residue was dissolved in EtOAc.
and was washed twice with a 1M aqueous NaOH solution, brine, dried and
concentrated to give the title compound (0.939 g, 81%) as a pale yellow oil which

was used in the next step without further purification.

Description of D99
Ethyl 4-bromo-2,2-dimethylbutanoate (D99)
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o To a solution of 4-brono-1Hindazole (comercially
avai |l able from I nsight Chem cal Solutions Ltd., 826
worgos428091 rmol ) in DVF (10 rﬁ% at room t enper aPCT/BPNO8/€54647
added Cs2CC3 (1.37 g, 4.19 mmol) and et hyl
4- br ono- 2, 2- di net hyl but anoate (D99) (1.40 g, 15 6.29
mmol ) and the resulting m xture was stirred at 80C for
24 h then cooled to roomtenperature and diluted with
AcCOEt . The organi ¢ phaBe.was washed with water, dried
over MgSO4 and concentrated in vacuo. Purification of
the residue by flash chro aphy on silica gel
[ 15- 25% Et 0Ac/ cycl ohexane] ve the title conpound
(600 ng, 40% as orange oil . | M5 (ES)
C15H1981Br N202r equi res 34, nd 20341 [ M+H|
Description of D113 Ethy %
d

4- (4-cyano- 1H i ndazol -1-y1) - 2, i met hyl but anoat e
(D113), N6375-40 WD 2008/ 12895198PCT/ EP2008/ 054647 ON

H}Qr eff Wréthiderway besiwd throu h 3 3- dlmethyldlhydro 2(3H)-furanone (1 g,
br onp- 1H i ndazol - i di met hyl but anoat e

8.7 00 MPATaITe FoFSHyD B d 317 GRY PG UstoRgEstef at room
teMpBtakure rbv@w%ﬁt5Nmobeﬁtwdsolﬁ€h tb%BBI@G ahrdugh \Wé rﬁ%ddt%d The crude
Pd( PPh3) 4 and the res

agid Yeg§ r(gs@l‘ﬂﬁﬁs‘”é?ngl}ﬂr(ég B ai‘@otf?aé%ﬁ"”tf‘ f@‘a%ékléﬂ%e (hédpled6-3

mfn@f) aadf DVERerdrép) purthe 26lithhanixee®wad stifed @0Mom temperature
nper at ure an dlluted with AcOEt. The organic phas

O%g"ef Veghepd dhemhpsisghirates it kackRd T i Easidye i asireaied with I‘?&h?”o'

1brnhmand e r%gulﬁﬁtg n@@tﬂ@%ﬁh@éb@ﬁbdnﬂtéﬁ%‘éﬂ@turﬁéf I1 fHoeatHeﬂrboured
of the resid Cc romat%[grap y on silica ge

infoq Watenoe E?(ﬁ&é’ﬁe%lpaﬁﬁéﬁ‘?é] eyearied fuce iWithe dicHivp ST a”d the

eth@@8l d8lLtiod W94 Ashad Gith WHink Edrfed0drd: cdMBedtRt&PIn vacuo to give the
CL6HL9N302r equi res 285, f ound 286 [ MtH] .. Descri ption

titlgrcoppppyind E@é]»%/qng44?%) Rﬁ)?d‘f%&?%lf‘arye”?l‘%)o(l whigh was used in the next

ste@Wth&lt fyriler pttificafil@zol -1-y1}-2,2 - di net hyl
but anoate (D114) 15 WO

2008/ 12895199PCT/ EP2008/ 054647

Description of D100 and D101

Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoate (D100), N6128-6-A4 and ethyl 3-[5-(5-{3-
chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yl]-2,2-

dimethylpropanoate (D101)

HC

Bl c

HC

HC,

W CH,
o
5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazole

(D4) (122 mg, 0.344 mmol) in DMF (2 ml) was treated with ethyl 3-bromo-2,2-
dimethylpropanoate (D98) (79 mg, 0.378 mmol) and Cs,COs (134 mg, 0.413
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(D113) in a simlar manner to the procedure descri bed
for the synthesis of ethyl 3-{4-

wReandnzseyani no) (i m no) met hy14Q 1H i ndazol - 1- yI | PCT/EPTIOSIES4647
t hyl propanoate (D103). Cbtained 200 ng, 85%yield. M
(ES) Cl6H22N403requires 318, found 319 [ M+H].
5Description of D115

Et hyl 444- (5-{3-cyano-4-[(1-nethyl eth I)oxy] phenyl}-1, 2
mmpl baaditke seswting mixture was stlrreglat 80 C overnight. More ethyl 3-

bré{riﬂ/%%' nd&fﬁ@p{%pahpé}% Ii!)t?)(('%%t hél Blﬁt RARSS f ancg %1 éb (56 mgq,

0. srmmdnyw@témhh@mdrﬂhm@yrbkumng2mi4<tl9>r>ea@hrﬂa?epbt 803G ¥orl6 Hr then
10i ndazol -1-y11- 2, 2- di net hyl but anoat e (D115) was

Cashedithe@OM $aMBeEHifoand cancemiieksd & HACKEX T Seresigue was
e Y ERORG PRnR el s vas asted ity yetgr snep prine

driddy | dnd acwreeatraiedldy vacwo. SIHUriﬂaatlasmnOIérthéoréélmJe by flash

procedure described as an alternatlv? ?Fedure for
cf}rﬁglaég/g{@ﬁgg ioB sfiga gel [gradient ethyl acetate C))?:Io exane] gave ethyl 3-

[55(§ rg ﬂ'ﬁ{)’"‘ $ @)'% 'éééth%l y?prﬁrgﬁaﬁj@f%kﬁggalh %_)[1(I4|ndazol-

1yl]4, Zi-d|rfs}’Stf‘(yI:?:@)pam?ﬁe}:2{DlilBO)ﬂr G2emngi, 66% )48, ethyludrib-4B&3-chloro-

| on f

TIOR8 raciazsly Wbt siegp 3357 2ai n
didhkth 0

S prepineate D}‘.’M‘%gna“a%f%) 1> 5°5) G i bt anda
482 fomd 683 [ 008/ 128951100PCT/ EP2008/ 054647

5- Chl oro-6-[ (1- met hyl et hyl ) oxy] - 3- pyri di necar boxyl i c

acid (D31) (67.7 ng, 0.314 mmol) then triethylam ne
Déiptibnlof DDL0B28 ol ) fol | owed by HOBT (57.7 ng, 0.377

eGP 34yl ﬁe%d"‘* iFa 2 ditefiipepihoats 0102)

i ndazol -1-y11- 2, 2-di netNpyl but anoate (0114) (100 ng,
0.314 mmol ) were disso” ed in DMV (4 m) at room
tenperature then stirred at 50C for 5 days. The

m xture was cool ed to rgom tenperature and dil uted
with Et OAc. The orga rase was washed with water,
dried and concentrat g vachb. Purification of t he
residue by flash chromatograyhy on silica gel [15-40%
Et OAc/ cycl ohexane] gave the f\itle 10conpound (110 ng,
67 %9 as a light yellow soli M5 (ES) C25H28CI N504
requires 497, found 498 [ MtH . Exanple 1

15345- (5-{3-Chloro-4-[ (Il -nme &Fthyl)oxy]phenyl}-1,2,4
- oxadi azol -3-y1)-1 H indgg6l - Iyl ] propanoic acid (El)
CION \\\

1H-Indazole-4-carbonitrile (commercially available from Insight Chemical Solutions
Ltd.) (500 mg, 3.49 mmol), ethyl 3-bromo-2,2-dimethylpropanoate (D98) (803 mg,
3.84 mmol) and Cs,CO;(1.36 g, 4.19 mmol) in dry DMF (3 ml) was heated to 80°C
overnight and then for a further 7 hours. The reaction mixture was then partitioned
between EtOAc and H,O. The two layers were separated and the organic phase was
washed with more H,O, brine, dried and concentrated a yellow oil. Purification of the
residue by flash chromatography on silica gel [gradient ethyl acetate/cyclohexane]
gave the title compound (356 mg, 37%) as a crystaline material. MS (ES)
C15H17N30, requires 271, found 272 [M+H]"



NIN O ,-0 N1-1 \
Et hyl 345- (5-{3-chl oro-4-[ (1- net hyl et hyl ) oxy] phenyl | -1,
wWQ2ob8028di azol -3-y1l)-1 H | mdazol - 1- yl ] pr opanoRC FEPIDS§/054647
(240 ng) was dissolved in MeOH (5 m), treated with 2
20 M aqueous NaCH (5 m) and stirred at RT overnight
and vacuuned to renove the MeOH The reaction m xture
vvas then d| I ut ed wi t h 1M aqueous NaOH, washed with
Ty allterniative grelH = 3. This sol ution was
I ) tracts
lﬁg ?E%%%MEPP%%E}&%%?&;?%?E% tg%&ﬂ%ﬂéﬂ?ﬁg?fér ude
duct. This was purified using the MDAP systemto
e the title conpound (13 ng) as a WO

'1‘

3 400N+t) 1.44 (6H, d), 3.03 (2H, t), 4.68-4.75
7 05 (1H, d), 7.60 (1H, d), 8.06 (1H, d),
8.15 (1H, d), 8.24 (1H, s), 8.56 (1H
ES): ' C21H1935CI N404 requires 426; found 427
Exanple 1 (alternative procedure)
-Chl oro-4-[ (I - met hyl et hyl ) oxy] pheny1}-1, 2, 4-0
xadi azpl -3-y1)-1 H - indazol-1 -yl]propanoic acid (El)
65-{3-chloro-4-[(1-net hyl et hyl ) oxy] phenyl | -1
2, 4- gxadi &zol -3-y1)-1 H 10 indazol -1-yl ] propanoate
(D5) (1.95 4.29 nnDI) was di ssolved in ethanol. 2M
sol ut Lon

h .
WGB3 M 5Bl M5B R Eo&ispt pations
5 Ltdan(;EBngngQﬂ}’meva}S nﬂldsyst M@memyﬁbr@#&nl icdn d DIvR) ) e ai(tj)d under
ified w a aci er s, drje
nifisens Seaitd ik Gatte, 28 S dhfed LiPme 2.2
dlmﬂwmﬁo@\dﬁae (@DO8MALD: md.. BT53 Ghﬁol);i)ln DRRB@n{IR Myast then 4déé&d to
15, (,2H 7.45 (1H,
th d@%k Picmv H}l)éurg ]T% rE?Fq?oH)mlxgjr%&/a(sl gtg(i Yo §8267 oe/(ir'qlg?h‘t then
ccm):entBaté(Bw( \laLd,uos)'he MsidueSyas @i2ddlvddl B3BOAYE the quigares phase
426
10 wa Pt Wtn el M uinky RABY Fpfl snsiztetto,aigs ayproym aum.
Purﬂlcat:]c}rT of Hhse reEsEgrigmoby -fEagh4qu()ertpﬁtogmpb§it(ﬁ1 (5|Er2? gial ;_gradlgnt gthyl
25FEt - (5- - - 0X
Ry At s S8 ety (310 bRy S8Ylsn & Gsflof it ms
(ES) TFsHENO, revpsres 23 peiodedi27n[Neilag. NaOH (2 ml) and

ethanol (2 m). The m xture was heated at 50 C until
di ssol ved then cool ed. The

15
Description of D103
Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-

dimethylpropanoate (D103)
(l)H
H,N 2N

20
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WO 2008/ 128951102PCT/ EP2008/ 054647 et hanol was renoved
in vacuo and the resultant solid was filtered, washed
wowak/1gg9Ranol , wat er and di e?znyl et her then drPEUEP2VI&054647
hi gh vacuumto afford the title conmpound (63.6 ng) as

a pink solid. 6H (nethanol -d4, 400MHz) 1.49 (3H, t),
2 77 (2H, t), 4.25 (2H q), 4.71 (2H, t), 7.27 (1H
, 7.82 (1H, d), 09-8.25 (4H, m, 8.55 5(1H, s). M
Etbﬂsﬁ (4cyaro- 1&17@9@%&0&12@2;9' Iprar@qatmr(m@ $4& 139, 1.28
n@”ﬁ&lo‘? )é/lanﬁ’ﬁghwbﬁré (1{(?87?’%%%&166 NaHCO§ (1. 078 g 1283

thyl) -oxad i ‘azol -
mmoj) nmﬁ/p@H (|_20. @t665(’gg r 24 b then at room temperature over

thgt ¥ r?e‘hé Zﬁ’wle{ ﬁtl)&bf?n Nad- fifetadr® g@'ydeﬁtrgtll%j) QPew RN Gt 19vatler 2and

4- oxadl a r opanoat e

I ndaz
V'Q@QU% stigeg or, nﬁ%ﬂmsv\/ﬁ@r@l@ sog| drigd fongiwe raaﬁ@purd@smcydan@rled
OV%M o g& 0y S0 %Odv?téS R dgd- co}@%gﬁ@ ﬁ@eﬁr gg:g‘é%ﬁs/g MS (ES)

0O Cftor m nut es
CdH@NdDw@ﬂUW@h@ﬁtéam@ﬁ@ﬁ[Mﬁ%ﬂure was cool ed to room
tenperature and then left overnight. The resultant
precipitate was filtered, washed with water and then
ether, dried by heating in vacuo to afford the title
oAb F(DADal rrg) 6H (rret hanol - d4, 400MHz) 1.46 (6H,
t), t), 4.88- 5.00 (estinmate
Ethi 3k t-{ehlpraddit- @sﬂtw\@thM@w]pb@M} -1,2sf-oxadiazpd-3cyl)41 H-

A 2H, , 8.37-8.49 (2H,
mEﬂazol - ggz@ﬁme‘iﬁylpfi&(&%@(@z 19I\I5(r;1r requires 41(7

found (MH) 418. nmple 4
345- (5-{3- Cyano- 4-[ (¥- | et hyl ) oxy] phenyl}-1, 2, 4- ox
adi azol - 3-yl1)-1H i ndazo -yl ] propanocic acid (E4) WO

2008/ 128951103PCT/ EP2008/ 084647 CO2H

Et hyl 345- ( 5- { 3- cyano- 44( 1- }\hyl et hyl ) oxy] pheny11-1, 2,

4- oxadi azol -3-y1)-1 H ind 3zol-1 -yl]pr opan oate

(D58) (523ng, 1.17nmmol) wa i-asolved in mxture of 5

et hanol (20ml) and THF (10 / warm ng at 50 C

Cool ed to RT and added 2N NaOH \(1 ., 2 mmol) and left

standing at RT for 30 minutes. Evaporated off the

sol vent, added water (50ml) and yashed with Et OAc

(50nl). Acidified agqueous | ayer and extracted product

into Et 0OAc (50ml). The EtOAc | ayer was dried (MgSOH4)
A angluitehst 3¢eHIarent-[( eviao/ah@ibxy]behidid adid ND3 Wi2ub nel, et sl mmol),

o TR Sty R 3 420 el G
(D1D3) B466mq, 21143 inmah), HADMFOG rall L rddm tefngefatutdiwvas kreated with
N.gggetrgtgﬁetggﬁh%g;prgggtaggﬁ% 02185 5 ity by wary
(5@2 ANSHAmprRU The Sestiltifg rfn&wﬂéi V\(aMsttl)reélaBroolﬁ t@(@ﬂ‘ﬁtuﬁe ﬁ)r 1
Nt 80 L UeTREN Rk 1o Y oDk e e cinpegpofed o Foom
temperature and concentrated in vacuo. The residue was dissolved in EtOAc¢ and the
organic phase was washed twice with H,O then brine, dried and concentrated in
vacuo. Purification of the residue by flash chromatography on silica gel [gradient
ethyl acetate/cyclohexane] gave the title compound (233 mg, 39%) as a cream solid.
MS (ES) CusH,,CIN4O, requires 482, found 483 [M+H]"

Description of D105
Ethyl 3-[4-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1H-indazol-1-yl]-2,2-dimethylpropanoate (D105)
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WD 2008/ 128951104PCT/ EP2008/ 054647
Et hyl 445- (5-{3-cyano-4-[ (1- net hyl et hyl ) oxy] pheny11-1, 2
WO o8 289582z01 -3-y1)-1 H r ne??’nyl et hyl ) oxy] phenpdQI/ER200R054647
, 4- oxadi azol - 3-y1) - 2Hi ndazol - 2-yl ] but anoate (D44) (73
ng, 0.16 nmmol), 33%di nethylanmine in ethanol (4 m)
was heated in the mcrowave 5 for at 160C for 1 hour.
Added 2 drops of water, and heated in the mcrowave at
160 C for 3 hours. Thg reaction was left to cool
overni ght and then evaporated to dryness in vacuo.
Attenpted MDAP purificatyon generated crude nateri al
10To a sol ution of Etfdyl
445- (5-{3-cyano-4-[(1- hyl et hyl ) oxy] pheny11- 1, 2, 4- ox
adi azol - 3-y1)-1 H —Q
nmet hyl et hyl ) oxy] phenyl11- fi, 2n4- oxadi azol - 3-y1) - 2Hi ndaz
-2-yl]butanoate (D44) (65 nmg, 0.14 mmol) in ethanol
(10 M) was added 2M aq. él m). Heated for 1
hour at 80 C and then le ni ght at room
tenperature. The sol vent was gvaporated and the crude
material purified by MDAP. The Aesultant material was
15triturated with ether and wategr-@o generate crude
material . Crude batches were })n‘oi ned and purified by
VDAP, the fractions containing/product were freeze

dried to generate the title conpound 11 1 r%?
5-cligropfvisOmetodaipy!)oxyl-39yiidrecagyoxyhc cadi | 2H0. Qn)mg 0.329
m%ogs t‘lgtlﬁ'ylamne {b@@ heHh.657 ’mrﬁolflaﬁ(ﬁéﬂ 6@@%2} 03064 n;i_’rﬁol ) then

E 04@6 (T!IEHO ?&c})mml B'Q”C%’\@H byde)thyls3 B f(mwxya@)noSmneEg;thyu 1H-

in§34 F'D@?r% F 4034 {dU"r'ﬁ% #*32 mmol) F\Rfé?’%is%oﬁed in
44- | Iethy )oxy]( §1 rlfluororrethyl)
N;Mém W'f@ffﬁ@(@tﬁl’iea E)3(5y L. T 1respbipe Zpikiue wa)smttsrﬁan@tu s0°C

ov%?rh@wt(tﬁé} codibd¥d room temperatureand dlluted in EtOAc The or?anlc phase
1- met hy éld -(trifluorometh hen
i

W@Bl\]vaqheﬁ MM&&@QQ@BDQC?W@N@ i Pydifmgtiepe o by
fl&%garo&é%g%h% 047S|I|'6§0 8| Y\%34(¢/03I§I@A\6%§/clbﬂe>‘?atn@?rb%k/e(l‘ﬂ1e title

aq. added S\és %ﬂ The Tt eaction
CQNH@“@WW@S éf%?é%ﬁwl'gbttﬂi@‘érsat@ 2k Gis s CINeRM rediines 483,
folinfagt b was evaporated in vacuo. Ethyl acetate WO
2008/ 128951105PCT/ EP2008/ 054647 was added but as the
conmpound appeared to be in both agueous and organic
| ayers the m xture was evaporated. Purification by
MDAP (in two batches) followed by freeze-drying gave

Desgsiption|of DAO8Hound (28.7 ng). 6H (400MHz, d6- DVBO)
4.98 (1H,
3- éy§ﬁoi4ﬁh n@hyl@th%ﬁof(ﬂﬁeniagl cﬂlo@@e((:;bh*oe)tc) )7 (1h 5<(:| o

827(1H d), 832(1H d), |8.41 (1H, dd), 8.57 (1H,
dd). M5 (ES): C22H19F3N404 equi res 460; found (M)
461. Exanple 7 @)

N
Z

O Cl
Oxalyl chloride (0.224 ml, 2.56 mmol) was added to a stirred solution of 3-cyano-4-
[(1-methylethyl)oxy]benzoic acid (which can be prepared as described in
W02005/58848, 500 mg, 2.437 mmol) in DCM (10 ml), followed by DMF (20ul) and

the resulting mixture was stirred at room temperature for 2h. The solvent was
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wWQRrogaekosm hydroxi de (1 ml,

444- (5-{3-Chl oro-4-[(1-net hyl et hyl )oxy] phenyl1}-1,2,4-0
xadi azol - 3-y1) -1 H10i ndazol - 1-yl ] butanoic acid (E7) d
nmol ) was added POI/BP2008/054647
solution of ethyl 4-[4-(5-{3- 15
chl oro-4-[ (1-net hyl et hyl ) oxy] phenyl I -1, 2, 4- oxadi azol -3
-yl) - 1H-i ndazol - 1-yl ] but anoate (D60) (N2666-13-Al)
(0.062 g, 0.132 mmol ) in ethanol (5 m) and the
evepa@ie i aivesthp dbe eempengldS¢d Mg, é09°%Las an skvs! areemsolidrvgnch
tiQ ol ed, dissolved in
Wéseﬁ’ged iUk atxé}%/gtvﬁtp B?’“%ﬁ?f@mﬁﬁ%ﬁ?- and acidified with
acetic acid. Oganic dried (magnesi um sul phate),
vapaor at zeotroped wth 15ml of toluene and 20
DéscHptlo Jf D107 h ether. Filtered to give the title
Ethyhp o8+isHF-{Raygncad-[d rv\mhylatbyioo)ddpmw}dﬁzmduazol -3-yl)-1H-

H 0 .24 (ZH t),
'"QQ%‘WZ %2]%‘?%"3@% "Epﬁq&%(%ﬂﬁﬁ? (1H, d) .62 (1H,
dd), 7 97 (1H, d), 8.04 (1H d), 8.17 (1H, dd) 8. 26
(1H, d), 8.56 (1H, s). Z(ES) C22H2135C1N404r equi res
440; found (M) 441. anple 7 (alternative
procedur e)
444- (5-{3-Chl oro-4-[( t hyl et hyl ) oxy] pheny1}-1, 2, 4-0
xadi azol -3-y1) -1 Hi ndazoyg1-yl ] butanoic acid (E7) WO

2008/ 128951106PCT/ EP200 /954647 d A sol ution of

et hyl N

444- (5-{3-chloro-4-[(1-net h | ) oxy] phenyl I -1, 2, 4-0
xadi azol -3- y1)-1Hindazol -1-y| ] butanoate (D60) (1.5
g, 3.20 mvol) in hot ethanol ( ) was treated with

sodi um hydroxide (7.5 m, 1\5/0.() ) and stood for
lhr. The solvents 5 were evaporated and the residue

Tas Rided B0l ust! ¢ he B0 R Vid 4 ARl St 210-

meﬂaplathyt @d/]beTizenltrn@ﬂMZij (8ayey, 0a46 drmay inoNgy-Diragthg@firmamide

t 1 | p{?h‘?egﬂg ?e%% ? brorﬂg 2%%%% hn’fqtrtgﬁén%ate% (103 mg,
0.492 mg)ol)aemdanﬁ?OaQ@(Dmlng 369-In(rd(6]) WB@SLAW‘@W)UFG Wa8Btirred at
8({"638r %%q_'th%n (¢{e]0] r{%ﬁﬁ teras)gra r%fngéizllitélfj %\a"td(l’:ztaﬁcg%rh? fﬁaanic
prase \Bai)lzva(sﬂ]bti wi)h, V\&tdﬁ dfizt, owed) MgBOZ @n(l 1egnceitrat8d 56 vacuo.
Ptér[]\f}:élﬁ_tj'osr)dfﬂ !V%e( E’%g%clz@_%ﬁlé%ﬁ Clc%%%ﬁc?gngﬁyeSon44s%caf %gpd[30_50%
E®pe/dyblof@xeBh] gawe the (it cehpoundt (201 hax 1§%hes alyellbw2solid oMS
E§E,36N,03 duired 475, bahd'gRF Ry Y! 1 Propanoic acid (E8)

O,

Description of D108
Ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylbutanoate (D108)




10

15

WO 2008/ 128951107PCT/ EP2008/ 054647
Et hyl 344- (5-{3-chl oro-4-[ (1- et hyl et hyl ) oxy] phenyl | -1
waQebsozsdi azol - 3-y1)-1 H i ntPazol -1 -yl ] pr OpaPOEER2008/054647
(D61) (380 ng, 0.835 nmol) was di ssolved in hot
ethanol (4 m), 2M sodi um hydroxide (2 m, 4.00 mol)
added and the solution stirred for 30 m ns.
Preci pitate had fornmed. The ethanol was evaporated and
the residue 5 partitioned between Et0OAc/water. The
aqueous |ayer was neutraljsed with AcOH and the |ayers
separated. The organic yer was dried over magnesi um
sul phat e and evapor at The crude nmaterial was
triturated with ether to,give (240 ng) white solid. 5H
(d6-DWVS0) 1.36 (6H, d), /2590 (2H, t), 4.68 (2H, 1),
4.89 (1H, m, 7.46 (1H, %ﬁﬁIZZ§Q (1H, t), 7.99 (2H,
d), 8.16 (1H, dd), 8.25 (1H; /7 8.55 (1H, s), 11.90
(1H, br. 10s). M5 (ES): C211-11935CI NAO4requires 426;
found (MH+) 427. The fol | owi ngexanpl es were nade by
simlar hydrolysis reactions. UlLess otherw se stated
the reactions were performed/at bet ween room
tenperature and 80 C. The reaction solvent was a
Tha bkttwmc&nmfundt\mmtaiaew fratd NESSH H-iadazol-6ryl)shEE-axadiagoleing]-2-

5 [ nal suc e dded to aid
ek BRRoci e EllaLSH P 1A el (1 Buftv i € sigebaure
arm)gbﬁk/ltmﬁhe systhdsis s tatlayd BHBI5- (lSt{GAwamaf+4t[hemmmmethypoxy]phenyl}

1 DR RRRET U AR AL BT PRl i Bing, ot o

bracioed), 2-dnaleyieutat aate (B99) aasbalkylhilrtg -ngdnlv\m‘sﬂead of ethyt Bdaromo-

Srneity el A R

sol vent caused the product to precipitate and this
ter al d be isolated by filtration.
D r't'%(ﬁ%ﬂ%b, the carboxylic acid was sonetines

Ethyb3-§4-¢iH{ cyhrio (1 emerwre:tleyi)dxy] phenytletiR 4n0eadidazob3-yl)-1H-

t s [ In the case of EZ23,
méé%oq 1nﬁEEUse"thﬁ3ﬂ§5°ro oggl d to acidify the
reaction on work-up gener ted t he hydrochl oride salt.
The conpounds were puri d by either NMDAP or
trituration. 25Freeze d y| Ag was sonetines used to

generate solid materia a- nple Structure Nane
Precursor M5 E9 " 10H 5-{543- chl oro-4- D62

3-Cyano-4-[(1-methylethyl)oxy]benzoyl chloride (D106) (0.398 mmol) in acetonitrile
(3.00 ml) at room temperature was treated with ethyl 3-{4-
[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-dimethylpropanoate (D103) (101
mg, 0.332 mmol) followed by triethylamine (0.069 ml, 0.498 mmol). The resulting
yellow solution was stirred at room temperature for 1hr, refluxed overnight, for a
further 24hours and again overnight then cooled to room temperature and

concentrated in vacuo. Purification of the residue by flash chromatography on silica
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[ MH] 427 41k (propyl oxy)ph enyl]-1, 2, 4- *C /0
oxad iazol-3- yll-1 Hi ndazol -1- yl ) propanoi c
wa@edod/ 12898 0 Cl 96 PCT/EP2008/054647

gel [gradient ethyl acetate/cyclohexane] gave the title compound (107 mg, 68%) as a
colourless solid. MS (ES) CysH2,NsO4 requires 473, found 474 [M+H]"

Description of D110
5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-
indazole (D110), N6043-42

CH,
ch\( ol

o) S
\ 4

o

\N
N

N

N

N
/

A mixture of 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31) (350mg,
1.623mmol), triethylamine (328mg, 452ul, 3.25mmol), hydroxybenzotriazole hydrate
(298mg, 1.95mmol), EDC (373mg,1.95mmol) and N-hydroxy-1H-indazole-5-
carboximidamide (D2) (430mg, 2.43mmol) in DMF (5ml) was stirred at 50°C for 4
days. The reaction mixture was cooled to room temperature and diluted with EtOAc

(25ml). The organic layer was washed with a saturated NaHCO4 aqueous solution,

water then brine. The organic phase was dried and concentrated in vacuo to give the
title compound (334 mg, 58%) as a light red solid which was used in next step
without further purification. MS (ES) C47H14CINsO, requires 355, found 356 [M+H]"

Description of D111
Ethyl 3-[5-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1H-indazol-1-yl]-2,2-dimethylpropanoate (D111)

A mixture of 5-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1H-indazole (D110) (335mg, 0.94mmol), ethyl 3-bromo-2,2-dimethylpropanoate
(D98) (197mg, 0.94mmol) and K,CO3 (130mg, 0.94mmol) in DMF (5ml) was stirred

at 80°C for 48 hours. The reaction mixture was then cooled to room temperature and
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01--. N4 0--N OH 3-[5-(5-{3- chloro-4-

[(trifluoronmeth yl)oxy]phenyll -1,2,4- oxad iazol - 3-
w@ kgosA289sndazol - 1- yl ] propamndic acid D65 [ M+]PEBBPH0$/054647

FelWNO--MN1"rc) oNat+ sodi unB-(5- {544-

cycl ohexyl1l-3- (trifluoronmeth yl)phenyl]- 1,2,4- oxad

i azol -3- yl11-1Hi ndazol -1- Apropanoate D66 [ MH] 485

El2 Iii OH* . F
partitioned between EtOAc and water (30ml 1:1). The organic phase was separated,
dried over MgSO, and concentrated in vacuo. Purification of the residue by flash
chromatography on silica gel [20% ethyl acetate/cyclohexane] gave the title
compound (100 mg, 22%) as a colourless solid. MS (ES) C,4H2sCIN5sO,4 requires 483,

found 484 [M+H]*

Description of D112
Ethyl 4-(4-bromo-1H-indazol-1-yl)-2,2-dimethylbutanoate (D112)

Br 10
A\
N
/
N
e}
(e}

To a solution of 4-bromo-1H-indazole (commercially available from Insight Chemical
Solutions Ltd., 826 mg, 4.19 mmol) in DMF (10 ml) at room temperature were added
Cs,CO;3 (1.37 g, 4.19 mmol) and ethyl 4-bromo-2,2-dimethylbutanoate (D99) (1.40 g,
6.29 mmol) and the resulting mixture was stirred at 80°C for 24 h then cooled to
room temperature and diluted with AcCOEt. The organic phase was washed with
water, dried over MgSO,4 and concentrated in vacuo. Purification of the residue by
flash chromatography on silica gel [15-25% EtOAc/cyclohexane] gave the title
compound (600 mg, 40%) as orange oil. MS (ES) C1sH1s®'BrN,O, requires 340, found
341 [M+H]

Description of D113
Ethyl 4-(4-cyano-1H-indazol-1-yl)-2,2-dimethylbutanoate (D113), N6375-40




0----N 3-(5-{544- (methyloxy)- 3- (trifluoroneth

yl)phenyl]- 1,2,4- oxad iazol-3- yll-1 Hi ndazol-1-
waeRispz89ei ¢ D67 [MH+] 433 I acid  E13 CH3 HBCI/EP2008/054647

... NOIW11 il [5-(5-{3- cyano-4-[(1- nmethylethyl)o

xy] phenyl I 1, 2, 4- oxadi azol -3- y1)-1 H ind azol-1 -

yl]acetic acid D46 [ MH] 404

CN

O

{

To a solution of ethyl 4-(4-bromo-1H-indazol-1-yl)-2,2-dimethylbutanoate (D112) (600
mg, 1.77 mmol) and Zn(CN), (207 mg, 1.77 mmol) in DMF (5 ml) at room
temperature was added Pd(PPhj), (204 mg, 0.18 mmol) and the resulting mixture
5 was stirred at 100°C over the weekend, heated for a further 5 hours and then cooled
to room temperature and diluted with AcOEt. The organic phase was filtered through
celite and washed with water then brine, dried and concentrated in vacuo.
Purification of the residue by flash chromatography on silica gel [10-20%
EtOAc/cyclohexane] gave the title compound (200 mg, 36%) as a colourless oil. MS
10  (ES) CyeH1oN3O2 requires 285, found 286 [M+H]".

Description of D114
Ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-
dimethylbutanoate (D114)

15

)

(

Ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-dimethylbutanoate
(D114) was obtained from ethyl 4-(4-cyano-1H-indazol-1-yl)-2,2-dimethylbutanoate



10

15

20

E14 0 O* \ / 2270 z-- (.7)0 3-(5-{543- chloro-4-
(met hyl oxy) ph enyl]-1, 2, 4- oxadi azol -3- y11-1 H
WO pabaagiosi- yl) pr opanoi ¢ acil D68 [ MH+] 399 ERGI/EPN0®D4647
O lir N sodiunB-(5- {5-[3-ethyl-4- ( 1 -
pi peridinyl)ph enyl]-1,2,4- oxadi azol -3- yl11-1
Hi ndazol - 1- yl)pr opanoate D69 [ MH] 446
(D113) in a similar manner to the procedure described for the synthesis of ethyl 3-{4-
[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-dimethylpropanoate (D103).

Obtained 200 mg, 85% yield. MS (ES) C1H22N4O3 requires 318, found 319 [M+H]".

Description of D115
Ethyl 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-1H-indazol-1-yl]-2,2-dimethylbutanoate (D115)

-

o) Y4

Ethyl 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylbutanoate (D115) was obtained from 3-Cyano-4-[(1-
methylethyl)oxy]benzoyl chloride (D106) and ethyl 4-{4-
[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-dimethylbutanoate (D114) in a
similar manner to the procedure described as an alternative procedure for the
synthesis of 5-[3-(1H-indazol-5-y1)-1,2,4-oxadiazol-5-yl]-2-[(1-
methylethyl)oxy]benzonitrile (D43). 120 mg, 74 % yield. MS (ES) C,7H29NsO4 requires
487, found 488 [M+H]".

Description of D116
Ethyl 4-[4-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-1H-indazol-1-yl]-2,2-dimethylbutanoate (D116)
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E16 9 2C(-1-Na ..,.--. * . 0 0 sodiunB-{5-

[5 (4_ cycl ohexyl-3- ethyl phenyl)- 1,2,4- oxadi azol - 3-
wQbJosa2dds1 D70 [ MH+] 445 100§ hdazol - 1- yI | pr BEERPENS054647

E17 3-(5-{543-

5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31) (67.7 mg, 0.314
mmol) then triethylamine (88 wl, 0.628 mmol) followed by HOBT (57.7 mg, 0.377
mmol) , EDC (72.3 mg, 0.377) and ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-
indazol-1-yl}-2,2-dimethylbutanoate (D114) (100 mg, 0.314 mmol) were
dissolved in DMF (4 ml) at room temperature then stirred at 50°C for 5 days. The
mixture was cooled to room temperature and diluted with EtOAc. The organic phase
was washed with water, dried and concentrated in vacuo. Purification of the residue
by flash chromatography on silica gel [15-40% EtOAc/cyclohexane] gave the title
compound (110 mg, 67 %) as a light yellow solid. MS (ES) C,sH,5CINsQO,4 requires
497, found 498 [M+H]".

Example 1
3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoic acid (E1)

N /
o N\_>\-—0H

Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-ylJpropanoate (D5) (240 mg) was dissolved in MeOH (5 ml), treated with 2
M aqueous NaOH (5 ml) and stirred at RT overnight and vacuumed to remove the
MeOH. The reaction mixture was then diluted with 1M aqueous NaOH, washed with
EtOAc (x 2) and acidified to pH = 3. This solution was extracted with EtOAc (x 3) and
the combined extracts washed with brine and evaporated to give the crude product.

This was purified using the MDAP system to give the title compound (13 mg) as a



D71 [ VH| \--\ 2102z "NO Zz:z( cyano-4-(2-

nmet hyl propyl ) phenyl]-1, 2, 4- oxadi azol-3- y11-1 H ind
w@zosAa18951 yl ) pr opan oic acill! 416 E18  V 3- [ BE1/EP{088/054647

D72 [ VH]| H

white solid. 8H (CDCl;, 400MHz): 1.44 (6H, d), 3.03 (2H, t), 4.68-4.75 (3H, m), 7.05
(1H, d), 7.60 (1H, d), 8.06 (1H, d), 8.11 (1H, s), 8.15 (1H, d), 8.24 (1H, s), 8.56 (1H,
s). MS (ES): CxH1>°CIN,O, requires 426; found 427 (MH").

5 Example 1 (alternative procedure)
3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoic acid (E1)

cl o '§‘
Y > NIk
N /
o N\_>\-—0H

Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
10  indazol-1-ylJpropanoate (D5) (1.95 g, 4.29 mmol) was dissolved in ethanol. 2M
NaOH (2.143 ml, 4.29 mmol) was added and the solution was stood at R.T. for 3
hours. Ethanol was evaporated and the mixture was dissolved in EtOAc¢ and water

and acidified with acetic acid. Organic layer was dried (MgSO,4) and evaporated to

give (1.34g) of white solid. 6H (de-DMSO, 400MHz): 1.37 (6H, d), 2.89 (2H, 1), 4.65

15 (2H, 1), 4.89 (1H, m), 7.45 (1H, d), 7.89 (1H, d), 8.06 (1H, d), 8.12 (1H, d), 8.20 (1H,
s), 8.27 (1H, s), 8.55 (1H, s). MS (ES): CyH1s>>CIN,O, requires 426; found 427
(MH").

Example 2
20  Sodium 3-(5-{5{3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-
yl)propanoate (E2)

D/«N
ANGAY ©

25  Ethyl 3-(5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yI}-1H-indazol-1-
yhpropanoate (D57) (77 mg, 0.17 mmol) was suspended in 2M ag. NaOH (2 ml) and

ethanol (2 ml). The mixture was heated at 50 °C until dissolved then cooled. The
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ethanol was removed in vacuo and the resultant solid was filtered, washed with
ethanol, water and diethyl ether then dried under high vacuum to afford the title
compound (63.6 mg) as a pink solid. 3H (methanol-ds, 400MHZz) 1.49 (3H, t), 2.77
(2H, t), 4.25 (2H, q), 4.71 (2H, 1), 7.27 (1H, d), 7.82 (1H, d), 8.09-8.25 (4H, m), 8.55
(1H, s). MS (ES): C2H17*°CIN,O4requires; 412 found (MH*) 413.

Example 3
Sodium 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoate (E3)

@)
O Na'
/N\N
N
o\
o
>7o
—
N=—
Ethyl 3-[56-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yl]propanoate (D58) (99 mg, 0.22 mmol) was dissolved in ethanol (2 ml)
and 2M ag NaOH (0.55 ml) was added. The reaction was heated at 80 °C for 30
minutes and the reagents dissolved. The reaction mixture was cooled to room
temperature and then left overnight. The resultant precipitate was filtered, washed
with water and then ether, dried by heating in vacuo to afford the title compound
(29.1 mg). 8H (methanol-d,, 400MHz) 1.46 (6H, d), 2.78, (2H, t), 4.71 (2H, t), 4.88-
5.00 (estimate 1H [partially overlapping water peak], m) . 7.43 (1H, d), 7.83 (1H, d),
8.10-8.17 (2H, m), 8.37-8.49 (2H, m), 8.56 (1H, s), MS (ES): CxHsNsO4 requires
417; found (MH") 418.

Example 4
3-[56-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-
1-yl]propanoic acid (E4)
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Ethyl 3-[56-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yl]propanoate (D58) (523mg, 1.17mmol) was dissolved in mixture of
ethanol (20ml) and THF (10ml) by warming at 50 °C. Cooled to RT and added 2N
NaOH (1ml, 2 mmol) and left standing at RT for 30 minutes. Evaporated off the
solvent, added water (50ml) and washed with EtOAc¢ (50ml). Acidified aqueous layer
and extracted product into EtOAc¢ (50ml). The EtOAc layer was dried (MgSQO,) and
the solvent evaporated. Triturating with diethyl ether gave the title compound
(139mg) as a beige solid. dH (de-DMSO, 400 MHz): 1.39 (6H, d), 2.90 (2H, t), 4.66
(2H, 1), 4.94-5.03 (1H, m), 7.57 (1H, d), 7.90 (1H, d), 8.07 (1H, dd), 8.28 (1H, d), 8.42
(1H, dd), 8.54 (2H, dd), 12.35 (1H, broad s). MS (ES): C,HsNsO, requires 417;
found (MH") 418.

Example 5
4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]butanoic acid (E5)
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chloro-4-(2- nethyl propyl) phenyl]-1,2,4- oxadi azol - 3-
y11l-1 H indazol-1 - yl)pr opanoic acid 425, 427

WE20s029951 | NOH * 100 CF3 41P%-{544-[(1- net hyPet/RpLop®054647
xy]-3- (trifluoroneth yl)phenyl]- 1,2,4- oxadiazol -3-
y11-1 Hi ndazol -1 - yl)butan oic acid D74 [MH 475 E21
I O

Ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yllbutanocate (D44) (73
mg, 0.16 mmol), 33% dimethylamine in ethanol (4 ml) was heated in the microwave
for at 160 °C for 1 hour. Added 2 drops of water, and heated in the microwave at 160
°C for 3 hours. The reaction was left to cool overnight and then evaporated to

dryness in vacuo. Attempted MDAP purification generated crude material .

To a solution of Ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y)-1H- methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yllbutanoate
(D44) (65 mg, 0.14 mmol) in ethanol (10 ml) was added 2M aq. NaOH (1 ml).
Heated for 1 hour at 80 °C and then left overnight at room temperature. The solvent
was evaporated and the crude material purified by MDAP. The resultant material was

triturated with ether and water to generate crude material .

Crude batches were combined and purified by MDAP, the fractions containing
product were freeze dried to generate the title compound (11.1 mg). 6H (ds-DMSO,
400MHz) 1.39 (6H, d), 2.01-2.11 (2H, m), 2.23 (2H, t), 4.50 (2H, t), 4.98 (1H, sept),
7.56 (1H, d), 7.86 (1H, d), 8.07 (1H, dd), 8.28 (1H, d), 8.42 (1H, dd), 8.52 (1H, d),
8.57 (1H, dd). MS (ES): CxH21NsO,4 requires 431; found (MH") 432.

Example 6
3-(5-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1H-indazol-1-yl)propanoic acid (E6)

~N

F N I
= N

TE o M
OH
Ethyl  3-(5-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1H-indazol-1-yl)propanoate (D59) (82 mg, 0.17 mmol) was dissolved in ethanol (4
ml) and then 2M ag. NaOH added (0.5 ml). The reaction was stirred at room

temperature overnight and then the ethanol was evaporated in vacuo. Ethyl acetate
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\0 z-- 411 3-(5-{543- chloro-4-(1- pyrrolidinyl)ph

enyl]-1, 2,4- oxadi azol -3- y11-1 H indazol-1 -

was added but as the compound appeared to be in both aqueous and organic layers
the mixture was evaporated. Purification by MDAP (in two batches) followed by
freeze-drying gave the title compound (28.7 mg). 6H (400MHz, de-DMSO) 1.36 (6H,
d), 2.88 (2H, t), 4.65 (2H, t), 4.98 (1H, sept.), 7.59 (1H, d), 7.89 (1H, d), 8.07 (1H,
dd), 8.27 (1H, d), 8.32 (1H, d), 8.41 (1H, dd), 8.57 (1H, dd). MS (ES): CyH9F3N,O,
requires 460; found (MH") 461.

Example 7
4-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]butanoic acid (E7)

Yu

N
O ~
7 N/\/\COZH
N
"

o~

2M Sodium hydroxide (1 ml, 2 mmol) was added to a solution of ethyl 4-[4-(5-{3-
chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]butanoate
(D60) (N2666-13-A1) (0.062 g, 0.132 mmol) in ethanol (5 ml) and the reaction was
heated to 80 °C to effect dissolution then left to cool for 2 hours. Evaporated,
dissolved in ethyl acetate/water (25ml of each) and acidified with acetic acid. Organic
dried (magnesium sulphate), evaporated, azeotroped with 15ml of toluene and
triturated with ether. Filtered to give the title compound (42mg) as a white solid. dH
(de-DMSO, 400MHz): 1.37 (6H, d), 2.09 (2H, m), 2.24 (2H, t), 4.54 (2H, t), 4.90 (1H,
m), 7.47 (1H, d), 7.62 (1H, dd), 7.97 (1H, d), 8.01 (1H, d), 8.17 (1H, dd), 8.26 (1H, d),
8.56 (1H, s). MS (ES): CxH»*CIN,O, requires 440; found (MH") 441.

Example 7 (alternative procedure)
4-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]butanoic acid (E7)
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A solution of ethyl 4-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-1H-indazol-1-yl]butanoate (D60) (1.5 g, 3.20 mmol) in hot ethanol (15 ml) was
treated with sodium hydroxide (7.5 ml, 15.00 mmol) and stood for 1hr. The solvents
were evaporated and the residue partitioned between ethyl acetate/water. Acetic acid
was added to adjust the pH to 5 and the layers separated. The organic layer was
dried over magnesium sulphate and evaporated. The crude material was triturated
with ether to give the title compound (1.1g) as a white solid. dH (ds-DMSO, 400MHz):
1.37 (6H, d), 2.08 (2H, m), 2.23 (2H, t), 4.54 (2H, t), 4.90 (1H, m), 7.47 (1H, d), 7.62
(1H, dd), 7.97 (1H, d), 8.01 (1H, d), 8.17 (1H, dd), 8.26 (1H, d), 8.56 (1H, s). MS
(ES): CxH2*CIN,O4 requires 440; found (MH*) 441.

Example 8
3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoic acid (E8)

o)
/[
N_ N
\
N
/
N
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442 E24 HBC CINCIH/ N O ....- NO ,NiN HO 4-[5-(5-{5-
chloro-6-[(1- nethylethyl)o xy]-3- pyridinyll- 1,2, 4-
wozaditzmsl - 3- yl) - 2H ndazol 1977 yI ] but anoi ¢ aci PICT/EP2008/054647

hydrochloride D78 [MH for35Cl 442 E25 * F110, ---N O
"N41// N N
Ethyl 3-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yllpropanoate (D61) (380 mg, 0.835 mmol) was dissolved in hot ethanol (4
ml), 2M sodium hydroxide (2 ml, 4.00 mmol) added and the solution stirred for 30
mins. Precipitate had formed. The ethanol was evaporated and the residue
partitioned between EtOAc/water. The aqueous layer was neutralised with AcOH
and the layers separated. The organic layer was dried over magnesium sulphate
and evaporated. The crude material was triturated with ether to give (240 mg) white
solid. &H (de-DMSO) 1.36 (6H, d), 2.90 (2H, t), 4.68 (2H, t), 4.89 (1H, m), 7.46 (1H,
d), 7.59 (1H, 1), 7.99 (2H, d), 8.16 (1H, dd), 8.25 (1H, d), 8.55 (1H, s), 11.90 (1H, br.
s). MS (ES): C,1H19°CIN,O, requires 426; found (MH") 427.

The following examples were made by similar hydrolysis reactions. Unless otherwise
stated the reactions were performed at between room temperature and 80 °C. The
reaction solvent was a mixture of ethanol and 2M NaOH (aq). On some occasions an
additional solvent such as DCM was added to aid dissolution. In some cases
alternative solvents such as DCM were used instead of EtOAc in the work-up
procedure. In some cases the reaction mixture was acidified (using either acetic acid
or hydrochloric acid) to generate the carboxylic acid whilst in other cases the product
was isolated as the sodium salt. In some cases evaporation of some of the reaction
solvent caused the product to precipitate and this material could be isolated by
filtration. Alternatively, the carboxylic acid was sometimes isolated and then
converted to the sodium salt by treatment with sodium hydroxide. In the case of E23,
E24, the use of hydrochloric acid to acidify the reaction on work-up generated the
hydrochloride salt. The compounds were purified by either MDAP or trituration.

Freeze drying was sometimes used to generate solid material.
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pyridinyl}-
1,2,4-
oxadiazol-3-
yl)-1H-

indazol-1-

yllbutanoic

acid

E37 4-(4-{5-[4- D91 [MH+]

phenyl-5- 499
/ \ (trifluorometh

FC™ N7 0 yl)-2-thienyl]-

1,2,4-
\N oxadiazol-3-
g’ yl-1H-

indazol-1-

yl)butanoic

HO.C .
acid




oxyl pheny1l) -
wWQ@2408428968- D94 [ MH+]

1,2, 4-
y1] -1 Hi ndazol -1- vyl propangi7c aci dsodi um sal t
£4-

cyar

01 Na+-N o-

oxad i azol - 3-

E40
PCT/EP2008/054647

E38

4-[4-(5-{3-
chloro-4-[(1-
methylethyl)o
xylphenyl}-
1,2,4-
oxadiazol-3-
yl)-2H-
indazol-2-
yllbutanoic

acid

D92

[MH+]
441

E39

3-{5-[5-(3-
cyano-4-
{[(15)-1-
methylpropyl]
oxy}phenyl)-
1,2,4-
oxadiazol-3-
yll-1H-
indazol-1-
yl}propanoic
acid sodium

salt

D93

[MH+]
432

E40

3-{5-[5-(3-
cyano-4-
{{(1R)-1-
methylpropyl]
oxy}phenyl)-
1,2,4-
oxadiazol-3-
yll-1H-
indazol-1-
yl}propanoic
acid sodium

salt

D94

[MH+]
432




432 {[(1R)-1- nethyl propyl] oxyl phenyl) - z _ |/
1,2,4- oxad iazol-3- yl]-1 Hi ndazol-1 - yllpr opanoic

waeiodaerdsum sal t WO 2008/1188951118PCT/ EP2008¢ DBRBMF054647
E41 , Na o N\\ 41 Q N\

E41 N\\ 3-(5-{5-[3- D95 [MH+]
O\G cyano-4- 444
(cyclopentylox
0 y)phenyl]-
Na N 1,2,4-
oxadiazol-3-
yl}-1H-
. / indazol-1-
o\‘(\/ yl)propanoic
o) acid sodium

salt

Example 42
4-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-
indazol-1-yl]butanoic acid (E42)

O
~N
N l
Cl = N
/
O~
O
5 OH
Ethyl 4-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yllbutanoate (D63) (127 mg, 0.27 mmol) was dissolved in ethanol (5 ml)
and then sodium hydroxide (11 mg) was added. The reaction mixture was heated at

10 100 °C for 1 hour in a microwave reactor and then allowed to cool. The resultant
solid was separated by filtration and then washed with acetone. Purification by
MDAP, followed by freeze drying of the resultant material afforded the title compound
(38.1 mg). MS (ES): CxH1*CIN,O, requires 440; found (MH*) 441.

15  The following examples were prepared using a similar method to that described

above.
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0/ NN 3-(5-{543-

1,2, 4-

cyano- 4-

Exanpl e 42

PCT/EP2008/054647

(cycl opentyl ox y) phenyl] -
oxadi azol - 3- y11-1 Hindazol-1- yl)propanoic
waeoodagsdsum salt D95 [ MHH]

445- (5-{3-Chl oro-4-[(1- et hyl et hyl ) oxy] pheny1}-1,2,4-0

xadi azol -
\/ 5
Et hyl 445-

3-y1)-1 H -

(5-{3-chloro-4-[(1-net

i ndazol -1 -yl ]butanoic acid (E42)

yl et hyl ) oxy] phenyl | -1

Exampledi

Htdicterey1) -1 H i ndazo

Namey| ] bu

| Brasarsor(

0¥8)

Ehd7 1o;
and t hen

reacti on
resul t ant
washed w
freeze dr

requires

a mcrowavé r g

title conpound (38.1 np). (E

nmot—was dissotv

hydr oxi de (11 m

and then al
veeB\ S ed b
. fixati

yi ng of the resul t\ant

440; found (MH) %447P"

add
1pher@B5C f

| RUfibrdet”

ohylb%- MDAP

IS o]

e 4-

5¥_(%% tha

T (o m
98§4The

or 1 hour
ool . The
on and th
f ol | owg
fforded t
35CI Nd04

IMH 14
9h
en

d by
he

2008/ 128951119PCT/ EP2008/ 054647

EXAfRLe3St ructure
yl}-1H-

indazol-1-
yl)butanoic

acid

Example 44
4-[5-(5-{3-|Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-
indazol-2-yl]butanoic acid (E44)

O~_ _OH
o)
NS N 7N
" /N
/
O-N

Ethyl 4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-
indazol-2-yllbutanoate (D45) (60 mg, 0.13 mmol) was added to a solution of
dimethylamine in ethanol (4 ml) followed by the addition of a few drops of water. The
mixture was heated to 160 °C in a microwave reactor for four hours and then left to
cool. The solvent was removed in vacuo and the crude material was purified by
MDAP to afford the title compound (28.3 mg) as a white solid. MS (ES): C,3H21N50,
requires 431; found (MH") 432.

Example 45
3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoic acid (E45)
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wda @gAa2896Kadi azol - 3- y1l1-1

Name Precursor MS E43 F/ O-N1lit 1 0, NO OH

4- (5-{544- phenyl-5- (trifluoronmet hyl)-2- thienyl]-
HPRdazol - 1- yI ) but aPOT/EPZ0$/054647
D64 [M-114 99 Exanple 44

445- (5-{3-1Cyano-4-[ (1- et hyl et hyl ) oxy] pheny1}-1,2,4-0
xadi azol - 3-y1) - 2Hi ndazol - 2-yl ] but anoi ¢ acid (E44) OCH
C) 5

Et hyl 445- ( 5- {3-eyano- 4-[ (1- et hyl et hyl ) oxy] pheny11-1, 2
, 4- oxadi azol - 3-y§)-gl-l- i ndazol - 2-yl ] but anoat e (D45)
(60 ng, 0.13 mml) added to a solution of

di met hyl am ne in et (4 M) followed by the
addition of a fewd y of water. The

To a solution of ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1H-indazol-1-yl]-2,2-dimethylpropanoate (D100) (85 mg, 176 mmol) in THF (2
ml) at room temperature was added NaOH (2N in H,O, 440 ul, 880 mmol) and the
resulting mixture was stirred at 50°C overnight. NaOH (2N in H,0, 440 pl, 880 mmol)
and THF (2 ml) were added and the resulting mixture stirred at 80°C for two nights
then cooled to room temperature. Most of THF was removed in vacuo and the
resulting aqueous phase was acidified to pH 3. The precipitate formed was filtered off
and washed with H,O then dried at 60°C under vacuum to give the title compound
(73 mg, 91%) as a white solid. MS (ES): Ca3H23CIN4O,4 requires 454; found (MH")
455.

The following examples were prepared using a similar method to that described for

Example 45 (E45), using EtOH rather than THF as organic solvent:

Exa-
Structure Name Precursor MS
mple
)_ 3-[5-(5-{3-Chloro-4-[(1-
methylethy)oxy]phenyl}-
y 3{) ylphenyl} D101 MH'Y
E46 - 1,2,4-oxadiazol-3-yl)-2H- 455
" :'V indazol-2-yl]-2,2-
e, o dimethylpropanoic acid
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15

m xture was heated to 160 Cin a mcrowave reactor for
four hours and then left to_10 cool. The sol vent was
WO espsuzsdsi n vacuo and the crldde material was pPRCT/EPIA8/054647
by MDAP to afford the title conmpound (28.3 ng) as a
white solid. M5 (ES): C23H21N504 requires 431; found
(M#) 432. 15 Exanpl e 45
345- (5-{3-Chloro-4-[(1-nethyl et hyl ) oxy] pheny1}-1,2,4-0

xadi dzo“12_3 yd)-1 Hi ndagol - 1-y1] -2, 2-di net hyl| pr opanoi ¢
acid WO 2008/ 12895 3120RGICRIBROHPH1054647 To a
solutlon 0 t hyl

345- (5- { 3- chlfor o- 4- [ ( 1+ mePRYYBOHYPYEG Wheny 11p}e2. 4t Qi
XEd azol 1,2,4-oxadiazol-3-yl)-1H-

3-y1 -1FL|ndé£irhl-yl] 2,2- dlnethylgégpanoate (D100) | 495
(85 gy, 176 3 in THE (2M982ehNYIsE:2 6om { enper at uf e
was added NaOH (2 n H20dinfedityIdrdpdnoidB&id nmpl ) and the

resuliting m xtureswas stirred at 50C overni ght. NaOH
(2N iln H20, 440 11.1, B80 mml) and THE (2 ) were

added and the resulting mxture stirred at 80C for two

ni ghts then cooled to roomtenperature. Mst of THF

was renoved in vacuo and the resulting aqueous phase
Exgmple48di fied to pH 3. The precipitate formed was

3 f4 {5’-{%” LERIoPS 6] ﬂﬂaeﬂﬁiﬁetwgﬁbﬁﬂ :benhd h?@ 1ti‘%xgaia§9| @IY )oK

er vacuum e titl

mdazqel Wi-22-digetayl prapanes) ac1¢2§4@3a I\I404 reqU| res 454
found (MH+) 455. 15The fol | owi ng exanpl es were
prepared using a Ssi m ar method to that described for
Exampl e 45 (E45), usi. E t OH rat her than THF as
organi ¢ sol vent: Exa- e Structure Nanme Precursor
M5 E46 HHC H CIP O )

\

Ethyl  3-[4-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoate (D105) (50 mg, 0.103 mmol) was dissolved in
ethanol (10 ml). Sodium hydroxide (2N in H,O, 0.258 ml, 0.517 mmol) was added
and the resulting mixture was stirred at 60°C overnight then cooled to room
temperature. Solvent was evaporated, then the residue was diluted with water. The
agueous phase was neutralised with a 2N HCI aqueous solution then extracted with
EtOAc. The organic phase was washed with H,O, dried over MgSO, and
concentrated in vacuo to give the title compound (22 mg, 42%) as an off-white solid.
MS (ES): C2H2CINsO4 requires 455; found (MH") 456.

Example 49



H C 3-[5-(5-{3-Chloro-4-[(1- nethylethyl)oxy]phenyll -

1, 2, 4- oxadi azol - 3-y1)-2H indazol -2-yl]-2, 2-
walovstiz8pFpr opanoi ¢ aci d Dloﬂzf MH+] 455 WO PCT/EP2008/054647

2008/ 128951121PCT/ EP2008/ 054647 E4A7 HHC HC. . # CH,

CH 344-(5-{3-Chloro-4-[(1- nethylethyl)oxy] phenyll -

1, 2, 4- oxadi azol -3-y1)-1 H indazol-1-y1]-2, 2-

di met hyl pr opanoi ¢ aci d D104 [I\/H+; 455
3-[56-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-
1-yl]-2,2-dimethylpropanoic acid (E49)

H.C

>§CH3 N

o //

5 Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoate (D107) (50 mg, 0.106 mmol) was
dissolved in Ethanol (10 ml). Sodium hydroxide (2N in H,O, 0.264 ml, 0.528
mmol) was added and the resulting mixture was stirred at room temperature for
2h. Most of the solvent was removed in vacuo, and the residue was diluted with

10  water. The agueous phase was neutralised with a 2N HCI aqueous solution then
extracted with EtOAc. The organic phase was washed with H,O, dried over MgSO,
and concentrated in vacuo to give the title compound (15 mg, 30%) as a light

yellow solid. MS (ES): Cy3H24NsO,4 requires 445; found (MH") 446.

15 Example 50
4-[5-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-
1-yl]-2,2-dimethylbutanoic acid (E50)

20
The title compound (E50) was obtained from ethyl 4-[5-(5-{3-cyano-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-2,2-dimethylbutanoate
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Exanpl e 48

344- (5-{5-Chl oro-6-[(1-net hgl et hyl ) oxy] - 3-pyridinyl}-1
W0 2908Ae80adi azol - 3-y1)-1 PCT/EP2008/054647

H5i ndazol - 1-y1] - 2, 2- di net hyl propanoi ¢ acid (E48)

Et hyl 344- (5- {5- chI oro- 6-[ (1- net hyl et hyl ) oxy] - 3-pyridin

yll-1,2, 4-oxadi azol -3-y1)-1H

i ndazol -1-y1] - 2, 2-di net hyl pr opanoat e ( D105)
(DJ 08 pigsinghan §Imﬂarspr@p%%ﬂce ejprerar aienaif EQ<§(D‘D|¢I‘59 Esau 16rmo.

5 ) was added

3j1%({))dz§/% E%ﬁeér Eﬂ?”n?r%gu'ﬁ% x‘t?%?fecm\g\]/gsMSHt HGrdeTTJDaz 60C

overni ght then cooled to roomtenperature. Sol vent was

gr5a}ted then the residue was diluted with water.
—)%\-@Hﬂ'qveous phase was neutralised with a 2N HCl
3-Ha(feBuCyaul-4 (1emethytath@ioxydehayi ) ,2 [4-&x Biazol -Bkha)-1 H-indazol -
th H20, dried over Mg504

12&%@%&%‘%&?‘?’ B{%ﬁl%\@g@gggﬂo give the title conpound

(22 my, 42% as an off. whjte solid. 15M5 (ES):

C22H22CI N504 requires 455( found (MH) 456. Exanple 49

WO 2008/ 128951122PCT/ EP / 054647

345- (5-{ 3- Cyano- 4- [ ( 1- metfiyles hyl ) oxy] phenyl } - 1, 2, 4- ox

adi azol - 3-y1) - 1H i ndazol 1- yIT} 2, 2- di et hyl pr opanoi ¢

acid (E49) HC 5Et hyl \

3-[5-(5-{3-cyano-4-[ (1-nethy

adi azol - 3-y1) - 1H indazol - 1-y1}£2, 2- di et hyl pr opanoat e

(0107) (50 ng, 0.106 mmol) was di ssol ved i n Ethanol

(10 mM). Sodium hydroxide (2N in H20, 0.264 m, 0.528

mml) was added and the resulting mxture was stirred

AZSAORE | PP EA L CHE Rl e D SR R #4214

oxwmazrol 3WIp1 phineansl- phigoe2-dasethglprogancerd Wi(DH08) 2N(Hdmg,
aqueous sol ution then extracted with Et0OAc. The

0.8 gumple i eianaldamiawas dregted wipn2Mysedimobigronigsoaqueous

< EETREILIS) B B DR OOt 50T ot

M2 324 HE doledqrid mestes ethanoldwadmoddd in ¥&clex aha esidue

50 . ) e ,
wag slilptedr witeywaisr 43my 1arh%@ﬁgq'f@%wtrowpaﬁ%wt}edﬁ@' adisous
s@@ﬂmﬁ?%’nd%ﬁ(ﬂ%ctéﬁ Wmaét@ C:HT O?‘nli 6&%59%838%&05 were
acl 20 WO 2008 95112 PCT EP2008/ 054647
drieoiLesy amcagtratedsmrrvawo ﬂ?wo‘te:dtmre afdhe resiguepay MDAR gave

B RBeRclL(§ 100,487 4 Todiest SIS HESHFHgaNeOs

reéaif}és aﬂsi%u%euwﬂ 44461 - et hyl et hyl) oxy]
4-oxadi azol -3-yl)-1Hi ndazol -

i>g’N:poxy] phenyl1l-1, 2, 4- ox
2

Example 52
3-[5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoic acid (E52)

CH,
Hac\( a
o ==

z=
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1-y1]-2,2-di nmethyl propanoic acid (E51) A solution
of et hyI

wW@2(08A¢H5{ 3- cyano- 4-[ (1- net H% et hypoxy] pheny 11PAT/BEP2D08/054647
10

oxadi azol - 3-y1) - 1Hi ndazol - 1-y1] - 2, 2- di et hyl pr opanoat
e (0109) (100 ng, 0.21mmol) in ethanol (2ml) was
treated with 2M sodi um hydr oxi de aqueous sol ution

A (1salutionar g ke s S3-[addStrbiared-E-methgetivt) oy sormriginyfe2, 4-
oxa8RGhIL CPVI? AHh AR ﬁ@lh%ﬁ}gpé'm%te (H#1 ﬂmﬁﬂrﬂb W@Stmmol

renoved i n vacuo. he resi d ut ed

in Egranol &mel) was teated avithia 2M godigrdevelr eXidesanuecys a@fum@ nlBand
he%@érfj;lét 86 AR &iihgghesd hﬁMéU‘ﬁb%&tb%%&%é ‘wa §h&)oled to room
rred an

I ned extracts were concentrate
tepetpdure RN dilugest With wattert (genr d5E digtiepys rpdiongwese acilidied with

gl%ﬁél' 5@&0%88’“%% (extr3Bred S¥ith EE“tOﬂc g%’rﬁt ) EFRe S&Jn‘ltﬂlned\/%rganlc
4 requires 445; M) 446.

p@ggwge@mdgager( Mgﬁ@@nd concentrated ln vacuo. Purlflcatlon of the

reSiule %y[I\QIéAﬁE%d?/léltﬁe hﬁé@r@d%}od%ctpw htgdB"/ﬁ%]s}a EobufleXail. Ms

H ndazol - 1- i met hyl pr opanoi c

azol -

E@I@zlﬂﬁgé‘}s(h repairos) 683 I M@rl EP2008/ 054647
Asol uti onof et hyl 345- (5-{5-chl oro-6-[ (1- et hyl et hyl ) oxy

THe BiEWihG @xﬁbﬁéﬂe’sl/ve%e 4repared using a_similar method to that described for
oxadi azol - 3-y1) - 1Hi ndazol - 1-y1] - 2, 2- di met hyl pr opanoat

Exantata 48 YE48)00ng, 0.21nmmol) in Ethanol (2ml) was

treated with a 2M sodi um hydr oxi de aqueous sol ution

(1nml) and heated at 80C with stirring for 4 hours The

reerct | gtr} ntituxé ure was ccc“aed to room 5 tenper rteuresoarr%s
Gnpidt €8 WFERE wat er (5ml)~""he aqueous sol utijon WS
acidiffied with glacial |acetic acid, and extrjacted w tlh

Et OAc (%mml) The conbi ned organi c phases were dried
over MgSO¥ Mand concentrlated in vacuo. Purififcation of
t he riesi=due by NMDAP gave the desi red product| (3 ng,
39 ais\a/col ourl ess soll|itl4-(RESrapo-4do H22C1NS 04

requifresi4ss; found (Mﬂetl‘l‘)ﬁ&hyﬁ&(ﬂiﬁteﬁﬂ | ow |ng

exanpl e were prepared |using a simlar t hodD11b t hat .

dedtrj bed Eér Exanpl e 48> %ﬁ‘%?d'%ﬁ@t )e”$1 ruct ure Nang [MH']
N

Precufr sor 3 11110.| iRtazol-1- -yl]-2,2- 460
dimethylbutanoic acid
O
O
Q o
\_/ 4-[4-(5-{5-Chloro-6-[(1-

methylethyl)oxy]-3-pyridinyl}-

o) D116 [MH']
E54 N 1,2,4-oxadiazol-3-yl)-1H- 470
N indazol-1-yl]-2,2-
\ dimethylbutanoic acid
O
O
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, N (10 N 4-[4-(5-{3-Cyano-4-[(1-
nmet hyl et hyl ) oxy] phenyl | 1, 2, 4- oxadi azol -3-y1)-1 H
WO pedaazdosl- y1] - 2, 2- di met hyl'Bat anoi ¢ aci d D115P¢VERJ008/054647

460 E54 ,z,z_....\___ 0Oz. 0(7),/ \ zXX02z"--
4-14-(5- {5 Chloro-6-[(1- nethyl ethyl)oxy]-3-pyridinyly
1, 2, 4- oxadi azol - 3-y1)-1 Hi ndazol -1-y1]-2, 2-

d| rret hyI but anoic acid D116 [MH 470 WO

RESSIVFP2008/ 054647 S1P1 GIPyS bl ndi ng

CSSENT FOR L DS B o

tokﬁé)f’/pcwfluenmbdfale\kmtge@bri/eﬁteﬂ mMOrﬁ’hI?imhbe-&wffEI@de&ahne (PBS)
. eptr, afy

s PEPSL oHERIS IR 2kl DGO e b e

pallet svaspersisderded hoddwenigseided rin 220 woluuwesamsalwﬁer (20mM

e B, R E it B aem 32 sanopin, 10uoimi

Tmmpmbsar@nsusasn#icm whe furthentcentfifuged féro20 @Mutasnalt20s0Grpm re-
- i . | i

E N L VTR S (e T

suappmdﬂ@r inaareapbpniade (voluine Gmidfac badh Badk off catle] brsd assayed for

prg%ﬁp%:&]@?ﬁtgéf@wrotel n concentration. Concentrated

was soni cated before serial dilutions
were prepared from

Concentrated stock of S1P was sonicated before serial dilutions were prepared from

a starting concentration of 10° M. Diluted membranes (10ug/well) were incubated
with various concentrations of S1P and 0.3nM *°S-GTPyS (NEN; specific
activity1250 Ci/mmol) in 96 deep well plates. Binding was performed at 30°C for 45
minutes and terminated by harvesting the membranes onto GF/B filter plates using a
Packard Universal Harvester. After drying the plates for 45 minutes, 50ul of
Microscint 0 was added to each well and binding measured on a Topcount NXT
(Perkin Elmer). Data was analysed using Graphpad Prism 4 and expressed as
percentage stimulation above basal. EC50 values were defined as the concentration

of agonist required to give 50% of the maximal stimulation.

Example 1 of the invention had a pEC50 > 6 in this GTPyS binding assay.

S1P1 GTPyS binding assay (alternative method)

For membrane preparations all steps were performed at 4°C. Rat hepatoma cells
stably expressing the human S1P1 receptor or Rat Basophilic Leukaemia cells (RBL)
stably expressing human S1P3 receptor were grown to 80% confluency before being
harvested into 10ml Phospho-Buffered Saline (PBS) and centrifuged at 1200rpm for
5 minutes. After removal of the supernatant, the pellet was re-suspended and cells
were homogenised within a glass Waring blender for 2 bursts of 15secs in 200mls of
buffer (50mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, 1mM EDTA, 1mM PMSF,
2uM pepstatin A). The blender was plunged into ice for 5 mins after the first burst
and 10-40 mins after the final burst to allow foam to dissipate. The material was then

spun at 500g for 20 mins and the supernatant spun for 36 mins at 48,000g. The
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a starting concentration of 10-5 M Di |l uted nenbranes
(10pg/well) were incubated with various concentrations
WogAmoand 0. 3nM 355- GTPyS'PREN, specific 15 PCT/EP2008/054647
activityl250 G /mmol) in 96 deep well plates. Binding
was perfornmed at 30C for 45 minutes and term nated by
harvesting the nenbranes onto G-/ B fil ter pI ates using
a Packard Uni versal Harvester. After dr the pl ates

pellgk wasrasspandsd Irsmsﬁame buvffer asabove ot wi 01& abd gepsiatin
AWq“Ha nif‘élgrlé?'%@tﬂ& ﬂf’ ?(gj gf'y QGMGQﬁ(ﬂé e (IE% fHeM ngred

Data was ana usi n Prism4
Qisxm dusuadly x4 teoydyrpe ﬁ>¥ ﬂi@@r@tnah@ﬂlmq"gﬁ aillguvféd lead étored frozen
atEGe% val ues were defined as the concentration of

agoni st required to give 50% of the maxi nal

stinmul ation. Exanple 1 of the invention had a pEC50 >

o] 5Pl te PR et B Blayohie el s TEES 18 o\ ihderm

agldtingit @'V)@A)P@aiaied)@@ﬁtﬂllan@d pammify adkay (beppbextr (0dRbsmg/well) in

asgal Dl THRERS R, el Bl TR b P cRiysted to 7.4

udy RO H> 33 GIEE @phukir FAEI(End) raswy con&DUati@) fdndesuppnin 90ug/mi
F%Zforelb%gg dharvest ed into 10nl Phospho-Buffered
WaR&'sP hnd centrifuged at 1200rpm for 30 5
Aftdrn30 @sinutd$ tpee-coesiingadn @(fe tHee béatp%rnﬂamambrarieh@smﬁhéleﬁ was
was re-suspended and cells were honoge

d'@‘?%§§d e ?‘ﬁ’ﬂ“ 151 @redwy DPUPFOPV'SU? ét\@%”l""%i?éaé% §5H'/M"eﬂb@ﬁ1‘§"”'”9

0. @ul peld %m&cﬁleM5E|ﬁﬁ§5[“S]]@#FL§%g@%M fihal f2%oIgAR3 conc) made up
bacitracin M pepstatin A). The

in tﬂsembuﬁena@asdhan@@lded tn egonist Mates.5 The dinabassey cobigail (10.1p)

Wgaﬁ fh%h ggﬁ%eﬁrbg 1%)90 éﬁ} g}r 3S %Lﬂangtrtgérhg?af |Hﬁrl1e(ﬁéejé]l§ té)h/irt]awlux

reader500g for 20 m ns and the supernatant spun for 36

ins at 48, 00 The
A'%@b?“i’ﬁ@%‘i’i?@%ﬁ%%@%@ BiRS at Béﬁof‘%?”tﬁélgn PE%Q:@%?\%WGFG
preparefl dn sHiv8e BIM$@rusing abbve 4dodiutinnt stepitto RNBEderid point dose
repsgIskadurvesA. THA gilutdhewedd trapsfeirbe o thy @@éytdwtey @hs@ing that

th@- '&Sﬁfgnﬁ'atuéﬁﬁs H&ws‘ié?wt*a[?t%sé IJ.Et%%il Vé?l @Ey (usual |y

Al ot sy Bar izt tp e Mgor 6 qﬁ?ﬂaﬂnﬁ iowa?p Ry Igt G each
plwént?rfanve@arememxpwmflryvas\me@ apgliet-ed to a V\,heatgerm

agglutinin (WZA)-coated scintillation proximty assay
Exanipies PEALS o fle IemBNRld d pE@5@595QM ths'bégsy. ( HEPES
20mM MyCl2 10nmM NaCl 100nmM and pH adj ust ed to 7.4
usi ng KC)—| 5M CGDP 1011, M FAC (final assay
&¢BL< Bid saponi n 9011, g/ ml 10FAC was al so
I nutes pre-coupling on ice the bead
and nenbrane suspen5|on was di spensed into a white
v t
S’Cﬁéﬁb{éﬁblrgrgéso ﬁrﬁ?é’ t%%%pt‘r?@?e@g%%!?ntgéllg ﬁ%élllg'%i )Suglwell ) were
adhe b to@VBf&c(aDeOBSMAfbeadis (0. aaZBmg/wgﬂa)nd aseac hufferd e ERRSi 20mM,

S iag) il 5 Bl ed B28 B Buini pRlCiuy Fac

ant0R6RiMm doat/ni mew{;@asb heded)ead i medi ately on a
Vi ew ux reader. test c s were dissolved in

ATy é@'”‘&eﬁé}ﬁ%§9%‘9"§9| Oh I t%ﬁwgﬁ& dWBERPFREpSYRPgNFiAn was
didP%e PYRO UM iRIGRinkr Ipalyﬂrda&ylleHé 'LQ’G8$—RA%D pldle 5 Nl cditaining

poi nt dose response cuyfrves. | uti ons were

0.1 wleof deceanepung. Blbwelbk B)- CpTFéwSe@ S@lemal rrflieligand gond)enade up
c .

P, 6086 S, hh S5 SO0 eSS o ARG 1
h| gh and 16 |l ow control wells on each plate. A four
paranmeter curve fit was then applied. Exanples 1 to 52
of the invention had a peEC50 > 5 in this assay. 25
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S1P3 GIPyS bi ndi ng assay 51P3 nenbranes fromrat

basophilic | eukaem a cells (RBL-2H3)(1.514/well) were
waaddenesdst o WGA- coat ed SPA BéAds (0. 125ng/ wel | BCT/RP2008/054647

assay buffer (HEPES 20mM 30MgCl2 3mM NaCl 100nmM and

pH adj usted to 7.4 using KOH 5M, GDP 1011, M FAC and

saponi n 901, g/ M FAC was al so added). After 30 m nutes

pre-coupling on ice the bead and nenbrane suspension
wataseaiTiBiged sdd1A0run doni menuGseineer regd| pmesigicnen a Viewlux
re%a/gf84 well plate (50well), containing 0.111.1 of the

onpound. 511.1/well [355]-GIPyS (0.5nM final
Alr@@t ePnigeLngs dvaie dissaed i DERIG ahg sgpcenifetien ofdemivhand were
; il .

pr?’i%@%m g%ﬁo@?g@ %2173(1:% té@%%ow% Vi Faadics 8\% ! point dose
regeaTise| quiRsd  Bhe diBdionp were tragsfrired e dhe ﬁ@ayrré%tgs ensuring that
tnb RS 8biidaBfioPudl sk EREE the dibi rbiesitassaypounds

wer e di sso concentration o and

Alj\gate Wisepermatized tol theomewsdr d8ihigh and 16 dow canireltwelks on each
pla%elsl\ lr &Jr%bfé?c&élvemfwaét Aspppegsponse curves. The

| Gtions were transferred to the assay pl ates
ensurl ng that the DMSO concentration was constant

d"%i1 td%s erld%fhgépé pﬁbl59&5§§y any%flth(g@;(é}n%tested had a

ink6d aﬁ he nmean o high and 16 |low control
on each plate. A four paraneter curve fit was

then applied. 10Exanples 1 to 46 and 52 had a pEC50 <

6.5, many of the exanples tested had a pECS50 <5 in

Mweast bi ndi ng assay 15Yeast (Saccharomyces
Y&a%'f Sgé&héi%)nﬁél‘ 'cére%l%(e?ééllsr&pﬁk%mglmérhu%ﬁjs TRCRRERDr were

ener at ed y i ntegrati on of n expressi on
ge@@ﬁ% bi ntearatiarhdl Ay ST eSHARESORLE mt(bttl@sur@? cvémsomal locus

ofs;‘}éfa%t @trWﬁﬁrYﬁh 'T%lscéa%%@fté RoRS8RH 5<ffe§NRf sela’h'énf]ee BHEHRTY

encod mgﬁ; human 1 receptor anked yeast
ceptof

hugem BB Hanked Wthéﬂga%fG%:iP[P”é\CﬂGr L} t?@sés@nd Of S1P1 and
géa’%'ﬂﬁﬁﬁéo‘ﬁgflm{erﬁﬁ{af@r@@g@éncéqgE’rf‘er@%nH ot 511 vEPY Rbresses

expresses east/ mammal i an chineric
a r@%t/mammﬁlﬁn ﬁhww&n@rqteln @Imﬁﬁ@hur@lh@ vihighethgiCrigrmial 5 amino

a(fdg &OGBé:’f %r% % Ia% Jwtﬁ r?lﬁglds ‘QHA?) %&é&d’ﬁ of | @ﬁ%ﬂmﬁ%@g/’? as

am no aci as descri
dessicribgd2i0 Eypwn ‘ééals(ZODG %622‘)6 1122). §eWBwereggrown aB03D® liquid

il yeas rie .
it RSO kb teTn ke G5, FrBor BibaleMa n
Erhzyoiologg uxoacn94 iarcypgopria:am trmiemane zmedlrieeand neutice to late

25l ogarithn. ¢ roximtely 6 0D600/ nl).
Io%\agrglﬁmgz kha gaé)pr "ep @Q?QQGO %mmw sol utions in DVBO. EC50

val ues (the concentratl on required to produce 50%
Agranistsraveree prapase) aserl@ oM i sottedsuimi MPgI30. ECy values (the

concentration required to produce 50% maximal response) were estimated using 4
fold dilutions (BiomekFX, Beckman) into DMSO. Agonist solutions in DMSO (1% final
assay volume) were transferred into black microtitre plates from Greiner (384-well).
Cells were suspended at a density of 0.2 ODgo/ml in SC media lacking histidine,
uracil, tryptophan, adenine and leucine and supplemented with 0.1mM 3-
aminotriazole, 0.1M sodium phosphate pH 7.0, and 10uM fluorescein di-p-D-
glucopyranoside (FDGIu). This mixture (50ul per well) was added to agonist in the
assay plates (Multidrop 384, Labsystems). After incubation at 30°C for 24 hours,
fluorescence resulting from degradation of FDGIu to fluorescein due to

exoglucanase, an endogenous yeast enzyme produced during agonist-stimulated



fold dilutions (Bi onekFX, Beckman) into DVSO. Agoni st
solutions in DVBSO (1% final assay vol une) were
wo eanatmsr ed i nto black nicrlé®itre pl at es fr onPCX/BPIVE8/054647
(384-well). 30 Cells were suspended at a density of
0.2 0D600/ L in SC nedia | acking histidine, uracil,
trypt ophan, adeni ne and | euci ne and suppl enented wth
0.1mM 3- ami notriazole, 0.1M sodi um phosphate pH 7.0,
cedngrowtin wagd fleteoniase disinadp - fBlorxficarespytieiabiss dlatg Feader)(Tecan
Sa_(%'tr%ﬂl%rx&ﬂj[ (A%Qf;’/%t BRLita¥6H WayRF gRAA8En MO AR WalBlength:
the assay plates’(Miltidrop 384, Labsystens). After
53meubblupmscence3¢s pivtted AgaBar somBBdueaneseleaiios and iteratively
CL{I’\%S"M’[&(HQ Pl%infgggrfbgregél%ﬁjr%tt Of @f ggr%gat‘é Eocofnt:&?ffa%§ﬁeéﬂécg"&§|ue.

0 exo canase, an end%genou yeast enzyne produce
Efficadyngmabjuas ealcwatedifion the eqyadion
2008/ 128951128PCT/ EP2008/ 054647 cell growth, was
detegnin Si ng.a mMihuor e I_QiiRk.J ate
reagéwx($§%°ﬁm%%ébﬁ@h?rﬁg?ﬁ§?@§§f?ﬁﬁg tg{ﬁgggitation
wavel engt h: 485nm em ssion wavel engt h: 535nn) . o
FI uovkase dfeowas pifl Mitiomgad ndfe EEniisghgaximum and minimum

reSEELEOATY Mkl & Sdtehtr&IoAt dieRt YurlGE FrYEcdrhpdud XSAMOMRXsp and
four paraneter fit to generate a concentration effect
Mipgirudre e fiftecdh BYpX(m aRdsmEHN | raeRastiy e oh éhee geraenBation
effdBeurveMeor[ sgmﬁ/@wwe. “Phospidté Kgomuréd fréin /Sia\ﬁd)[ SE(%I]efrective
M n[ si p% X 100% wher e Max[ conmpound and n
mplabiaie WRYRXyaldpe werrecalsuidted rambiherBavali®d mi ni mum
respectively fromthe concentration effect curve for
conpeMRa= ECq.and. Na[Edpl-and M n[Sip] are the fitted
maxi mum and m ni mum respectively fromthe
con tratjon 10effect rve for :
Sphic\&g‘érﬁa[%éﬂ) rewwg<p'ﬁ§fﬂ%gt5w§iﬁoﬁm%”‘i’ KoASF Grresyr 1S the ECso of
SHyui effective nolar ratio (EMR) val ues were cal cul at ed
fromthe equation EMR = EC50 [conpound X]' EC50 [ SIP]

Wiere EC50 [ compound is, the EC50 of conpo nd
ks e Cparer SR RE Hedafshyps s DS el RRE P eabo dnds
of the invention tested in this assay had a peEC50 > 5.
WD 2008/ 128951129PCT/ EP2008/ 054647 C ai ns 51. A
conmpound of formula (I) or salts thereof: 0 O, NR4
R2R3 (1) wherein one of R5 and R6 is hydrogen or R2
and the other is (a)
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(a) one of R3 and R4 is (b) 0 Z OH ()) Ais a phenyl
or a 5 or 6-nenbered heterogaryl ring; 15Rl1 is hydrogen
wW@r008028961 t hr ee substit uent §29ndependent |y sel PCT/@P2008/054647
from hal ogen, Co_ 4>al kyl, C(1_4)al koxy,
C(5_7)cycloal kyl, C(5_7)cycl oal koxy, trifluoromnethoxy,
di fl uoronet hoxy, trifluoronethyl, cyano, phenyl, 5 or
6 menbered heteroaryl rings, piperidinyl and
pyrrolidinyl; R2 is hydrogen or up to three
substituents independently selected from hal ogen, C(1_
204) al kyl, C(1_4)al koxy, trifluoronethoxy,
Cl@gim$ uor onet hoxy, trifluoromethyl and cyano; R7 is
hydrogen or halogen; Z is C(14)al kyl may be optionally
interrupted once by N or 0 and nay be optionally
1.subsA compewndnf feraruli) rysallp thesedfour substituents
i ndependent|y sel ected from hal ogen, nethyl and
hydroxyl, with the proviso that no carbon atomis
substituted by 25two hydRgxyl,groups. WO
2008/ 128951130PCT/ EP2008/1054647 2. A conpound of
formula (1A) or salt5s : wherein: R6 N/ NO 2\

OH 0, 60 @ ON-R,
N

R R

wherein

one of Rs and Rg is hydrogen or R, and the other is (a)

O-N
\
oRst
R (@)

O

{

one of Rz and Ry is (b)

A'is a phenyl or a 5 or 6-membered heteroaryl ring;

R1 is hydrogen or up to three substituents independently selected from halogen, C..
salkyl, C-ayalkoxy, Csrcycloalkyl, Cs-ncycloalkoxy, trifluoromethoxy,
difluoromethoxy, trifluoromethyl, cyano, phenyl, 5 or 6 membered heteroaryl rings,
piperidinyl and pyrrolidinyl;

R> is hydrogen or up to three substituents independently selected from halogen, C.
salkyl, Cygyalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Rz is hydrogen or halogen;

Z is Cyayalkyl may be optionally interrupted once by N or O and may be optionally
substituted on carbon by up to four substituents independently selected from
halogen, methyl and hydroxyl, with the proviso that no carbon atom is substituted by

two hydroxyl groups.
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wherein Rl, R2, R5, Rs, R7 and Z are defined according
to claiml. 53. A conpound of fornula (IB) or salts

wo besazfost wher ei n: R6R7 (1 B)SQherein RL, R2, RBCT/BB2008T54647
and Z are defined according to claim1. 4. A conpound
according to clainms 1 or 2 wherein, 10A is optionally
substituted thi ophene, pyridyl or phenyl; and Rl is
two substituents independently sel ected from hydrogen,

2. theanreund rob fasmulasbipras galis theprob pydieyeinmet hoxy,
1- et hyl propoxy, cyangg trifluoronethyl,
trifluoromethoxy. cycl|ghexylR; piperidine,

pyrrolidinyl, et I propyl, phenyl and
IR 5 fir ogen; and R7 is
ol one ‘or prgpyl ene optionally

cycl opentoxy; and 1
hydrogen; and Z is
substituted by gemgl met hyl'’\ 5. conmpound sel ect ed
from 20 2 z
345-(5-{3-Ch|oro-4-[(1-nethy|ethyp@myhggenyll-l,2,4-ox
adi azol - 3-y1) - 1Hi ndazol - 1- yl]propaﬁbi acid WO
wiZE10i8/R,2R9 51 BRI, RGTalP2 QR84 €8 4 écording to claim 1.
345- (5-{3-Cyano-4-[ (1-rnet hyl et hypoxy] phenyl | -1, 2, 4- ox
adi azol - 3-y1) - 1H-i ndazol - 1- yl]propanoic acid
3. 3¢ &ontfound obsoamated ) (ok samethbidog timepaliny ] phenyl | -1, 2, 4- ox
adi azol - 3-y1) - 1Hi ndazol - 1- 5yl ] propanoi c acid
445- (5-{3- Cyano- 4- [ ( e net Ryl et hypoxy] phenyl | -1, 2, 4- ox
adi azol - 3-y1) - 1Ry ndaxol - 1t yl ] butgnoi c acid
103- (5-{544-[ (1- et AYPoOxXyl-3/(trifluoronethyl)phe
nyl] -1, 2, 4- oxadi azd i ndazol - 1-y1) propanoi c
aci d OH
444-(5-{3-Ch|oro-iﬁi(l-rnethylethypoxy Eﬁenyll-1,2,4-o
xadi azol - 3-y1) - 1Hi ndazol -1- yl]butanoi c” acid 15
wihetdin(R5; R3-FRehRaerRy- 4nd Z bra definledlascdrgiposty Flelmedyl | - 1, 2, 4- 0
xadi azol - 3-y1)-1H i ndazol -1- yl]butanoic acid
344- (5-{3-Chl oro-4-[(1-rnethyl et hypoxy] phenyll-1,2,4-0
4. tachrapaind R:cpaniiingHp claitas blor 2 Wwh2@jn,] pr opanoi ¢ aci d

AFr bl B Hob O RN B ER i 2. 4 oxac! azol-

Ry is two substituents independently selected from hydrogen, chloro, bromo,

isopropoxy, propoxy, methoxy, 1-methylpropoxy, cyano, trifluoromethyl,
trifluoromethoxy, cyclohexyl, piperidine, pyrrolidinyl, ethyl, 2-methylpropyl, phenyl
and cyclopentoxy; and

Rz is hydrogen; and

R7 is hydrogen; and

Z is ethylene or propylene optionally substituted by gem-dimethyl.

5. A compound selected from:

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-

yllpropanoic acid

3-(5-{5-[3-Chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-yl)propanoic

acid
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25345- (5-{3-Chloro-4-[(trifluorornethypoxy]phenyll-1,2
, 4- oxadi azol - 3-y1) - 1Hi ndazol 1- yl]propanoic acid

WC32((05A1289§14 Cycl ohexyl-3-(tri 81 uor omet hyl ) phenyRGF/EPRO8I054647

oxadi azol - 3-y11- 1H i ndazol - 1- y1)propanoic acid 30
3-(5-{5[4- (Methyl oxy)-3-(trifluoronethyl)phenyl]-1,2,4
-oxadi azol - 3-y11- 1H i ndazol - 1- y1) propanoi c acid

3- Cyano- 4-[ (1-rnet hyl et hypoxy] phenyl | -1, 2, 4- oxa
At g i LR o G B deba go - P dazos T

w%g%%ﬁ%@%@@llSZPCT/EP2008/054647
-(5-{5[ 3- Chl or o- 4- (net hyl oxy) phenyl] -1, 2, 4- oxadi azol -
3-yl1l-1H i ndazol -1- yl)propanoic acid
B (523 152y 4 g LRY-
o BTp R B Rl ArnaRloRs
WBH¥BAQC@4ﬂcyCIohexyl 3- et hyl phenyl) -1, 2, 4- oxadi azol - 3-
y1l] - 1H i ndazol - 1 yIIpropan0|c aC|d
103- %5 {5] 3- 4- (2-met hyl pro pheny %% 4- oxad
4-[5(PoiB-Gyapo - eﬁdfé@ébyl)oxylppemﬂirb érmqadlaa@r yl)1Hmdazol1—
yl ﬂ%n&é Q%—Brorno 4-[ (1-rnet hyl et hypoxy] phenyl | -1, 2, 4-0
|azo 3-yl)-1H i ndazol -1- yl]propanoic acid 15
3-(5- {5[3 Chl or o- 4- (2- et hyl pr opyl ) pheny1] - 1, 2, 4- oxad
[
o BRI USRS O A SRAORIEL 25 oot v
mdaﬂ&4ybnm®ﬁ@upa@dl 3-y11-1 H20i ndazol - 1-yl ) but anoi ¢
acid
3-&%%5 (2- Cyano- hen lyl)-1, 2, 4- oxadi azol - 3-y1] - 1H
4-[4- Aefplorp= [(ﬂﬁ%@é@t yI)pxg}p gnyl} 1,2,4-oxadiazol-3- -yl)-1H-indazol-1-
wﬁu&ﬁogéé%-Chloro 4-(1- pyrrolldlnyl)phenyl] 1, 2, 4- oxadi
azol - 3-y11- 1H i ndazol - 1- 25yl ) propanoi c aci d
445- (5-{5- Chl or o- 6- [(1 rnet hyl et hypoxy] - 3-pyridinyll-1

4- k@@%%ﬁﬂpﬁ%ﬂ stiidatniidxy pAERAL Lo YL dRHI38103 ) 3FLifdazol-1-

WBQEWSmGGM{S Chl oro-6-[ (1- rnethylethypoxy] 3-pyridinyll
-1 2, 4- oxadi azol - 3-y1) - 2Hi ndazol - 2-yl]butanoic acid
drochlorld
3- -Q55{3{®W<2m(4ri(1ﬂ%@ﬂ@h}éiqu]p)ﬁewl}bi BHeNAOREDL-3 Y1) 1 i-indarel-A
W%Ri LiglH i ndazol -1- yl)butanoic acid WO
6%/128951133PCT/EP2008/054647
4-(5-{5[2-(Trifluoronethyl)-4-biphenylyl]-1, 2, 4-oxadi a

3-E245-B=0Mdro2 dr s phény ¥ 4 it 2R0-61-85h 9 Hoindazol-1-

yl)propanoic acid

3-[5-(5-{3-Chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-

yllpropanoic acid

3-(5-{5-[4-Cyclohexyl-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}- 7H-indazol-1-

yl)propanoic acid

3-(5-{5-[4-(Methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-indazol-1-

yl)propanoic acid

[5-(5-{3-Cyano-4-[(1-methylethy)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1H-indazol-1-

yllacetic acid
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344- (5-{3- Cyano-4-[ (1-rnet hyl et hypoxy] phenyl | -1, 2, 4- ox

adi azol - 3-y1) - 1Hi ndazol - 1- 5yl ] propanoic acid
W@ 200812896 8- Chl or 0- 4-[ (1-r net ﬁ%l et hypoxy] phenyl PETVER2048/054647

xadi azol - 3-y1) - 2H i ndazol - 2- yl ] propanoic acid

10344- (5-{3- Cyano-4-[ (1-rnet hyl et hypoxy] phenyl | -1, 2, 4-

oxadi azol - 3-y1) - 2H i ndazol - 2- yl ] propanoic acid

444- (5- { 3- Cyano- 4- %1 rnet hyl et hypoxy] phenyl I -1, 2, 4- ox
3-¢huif o¢h|<3r jroethylpxiarhasyl-1- @ﬁ@@h@ry&} Heindazd-1-

gt hyl-4-(1-piperi d| nyl)phenyl] 1, 2, 4- oxadi az

yl)‘brc(p;énégia%lHl ndazol - 1- yl)butanoic acid

4-(4- {5[2 (Tr| fI uor onet hyl ) - 4- bi phenyl y1] -1, 2, 4- oxadi a

3_§52i15 mp‘% # | oro 4- H)E)t r.@%%%%ﬁ@?ﬁ?}?oxﬂgﬁ”edﬁ;f |1_1, 2,4
yl)pmplgza@ld 3-y1)-1Hindazol -1- yl]butanoic acid
253- (4 {544 [ (1- Met hyl et hypoxy]-3-(trifl uororret hyl ) phe

g_( 4- oxadi azol -3-y11-1 H ind azol - 1) pr
3- {% érchgmedyl -3-ethylphenyl)-1,2,4-oxadiazol-3-yl]- 1H—|ndazol- -yl}propanoic
Gft4- (5-{5-Cnhl oro-6-[(1-nethyl et hypoxy] - 3-pyridinyll-1,

2 4- oxadi azol - 3-y1) - 1H i ndazol 1-yl ] butanoic acid 30
4- (4-{5[ 4- Phenyl-5-(trifluoromethyl)-2-thienyl]-1, 2, 4-

o Pasbraphod plishtamty by s o1,
yeseraagglacsl y1) - 2H- i ndazol - 2- 35yl | butanoic acid WO
2008/ 128951134PCT/ EP2008/ 054647

545-(3- Cyano-4-{[(1S)-1-net hyl propyl ] ox heny 1,
o -{éx%rérn@ ety BBOIL L2 A s L arol- -

yI]%R?JaHmC
45- ( 3- Q/ano 4- {[(1R) 1- net hyl propyl ] oxyl phenyl) -1,
2, 4-oxadi azol - 3-y1] -1 H5i ndazol -1-yl | propanoi c acid

3---'@31“42 thyl Nph 11-1,2,4- I-3-yI>-1H-ind I-1-
?%ﬁqﬁ %?H%ﬁ%&%wwﬁﬁ%§yﬁfﬁﬁmW

yl)pmpasoylaftdll—pu ndazol - 1- y1) propanoi ¢ aci d
10445- ( 5- {3 Chl oro-4-[(1-net hyI et hypoxy] phenyll 1,2, 4-

oxadi azol 1) - 1H i ndazol - p|L’but anoi ¢ aci
4-4p- {%[4{[614&418%@%»4' )ow]@r(rtrlfhlpmeiméi onyll- QZHW@HWPI Syl 14-

méi’é‘z%@ﬂ%?)@uta?fo%%&dl""' ndazol -1- yl)butanoic acid 15
ano- 4-[ (1- met hyl et hypoxy] pheny11-1, 2, 4- ox

adi azoI 3- y1) 2H i ndazol - 2- yl]butanoic acid
3-§| - g?ﬁa%og-‘ﬂ) iBh&syfint{ 2 4%8%&&@%? PHYARBEMY.Jsrdpandie Qfd

1) - 1Hi’ndazol - 1-
20yl ] -2, 2- dlnethylpropan0|c acid

3-(5-{5-[3-Chloro-4-(1-pyrrolidinyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

4-[5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yllbutanoic acid hydrochloride

4-[5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-
2-yllbutanoic acid hydrochloride

4-(5-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1 H-indazol-1-

yl)butanoic acid
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345- (5-{3-Chl oro-4-[(1-nethyl et hypoxy] pheny11-1, 2, 4- ox
adi azol - 3-y1) - 2H i ndazol - 2- gl]-2,2-dinethylpropanoic
W@e008/128951 13
25344- (5-{3-Chl oro-4-[ (1- net hyl et hypoxy] pheny11-1, 2, 4-
oxadi azol - 3-y1) - 1Hi ndazol -
y1] - 2, 2- di et hyl propanoi ¢ acid
344- éS {5-Chl oro-6-[ (1-net hyl et hypoxy] - 3-pyridi nyl1-1,
4-(b-t-[BX A tlupremnetbyl-Hybinhany itk 7264 9X§<§?20232/J} /'Ifréldﬁg@hﬁ-opan
[ 0
wg%%m %Egéﬁcyano 4-[ (1- net hyl et hypoxy] phenyl1-1, 2, 4- oxa
di azol - 3-y1) - 1Hi ndazol - 1-y1] - 2, 2-di et hyl pr opanoi c

el ( _ / i _

D KR R B ey Lt 1 g

Whﬂ§@00w3w@1) 1H i ndazol -1-y1] - 2, 2-di net hyl pr opanoi c
acid

345- (5-{5-Chl oro-6-[ (1-net hyl et hyp pyridinyll-1
3-H-@- x@dor@z%l(i-glegthxlettlyll)qu}@aewl}s‘nﬂy*rqxaﬂIazold%/ W2 HyingIzoha

yI]Eg%%FS-{E%-Cyano%-[(1-methy|ethypoxy]pheny11-1,2,4-oxa
di azol - 3-y1) - 1Hi ndazol -1-y1] - 2, 2-di net hyl but anoi c
3 %452{2 C()yS:—:m?5 [é:h methyleth)fl)oxy]ph??]y)} 1et2ﬁy05<gg|€zc_)l -3- %/&ZH |?%ayzol -2
yllpropanoigygidi azol - 3-y1) - 1H i ndazol -
1 yl] 2, 2-di net hyl but anoi c acid or salts thereof.
Use of a conpound according to any one of clains 1
4- {4o(5f>{3f%\fanpﬁ’e[(1 ﬂ@éiwmml)oesv]pbmw}ri 2dr@<adtazeh3sm derindazol-1-
wﬁﬁ%hé&%@mby Si Pl receptors. 7. Use according to
alm 6, wherein the condition or disorder is multiple
scler03|s aut oi mune di seases, chronic inflammtory
4-(54-?9[%0\%;?144-?56 Bé’%mﬂ)?ﬁér%ﬁ]ﬂ?ﬂé Qro\kagugzél- WP S8 1-
hritis ranspl ant ati'on, 'Crohn"s disease,
yhputeaeigtacise col iti s, | upus erythematosi s, psoriasis,
i schem a- reperfu3|on injury, solid tunours, and tunour
met astasi s, diseases associated w th angi ogenesi s,
4-{fatbclgt(@rflunreaaisus-4-irtienyly b &, ‘&ioes@f@azo,iréw?} indggol-1-
yIpUBRBRER g | nfl ammat ory bowel conditions, insulin and
non-insulin dependant diabetes. 25 8. Use according
to claim6 or 7 wherein the condition or disorder is
{ f
4 Od5aﬂg>£}i3rg%@qoﬁfrlﬂﬁér%methill)oy%/]pﬁéjﬁgl} A2 AoS AR 18426 MadL 8191 -
ylibolmeaicegifent for use in the treatnent of condltlons or
di sorders nedi ated by S1Pl1 receptors. 10. Use
accordin% to claim9, wherein the condition or
3-th-Bdtder-Meyiethvhppils-@dluerametyl) paapdl- bdnexadiagelat s H-
,n&gbpﬁwgpkﬁgh@ggagory di sorders, asthma, inflanmmatory
35neuropathies, arthritis, transplantatlon Crohn's
di sease, ulcerative colltls | upus eryt hemat osi s,

4-P§@[{.t5?€§m§no-é-ﬁ?—Mﬂétﬁﬁﬂﬁ?ﬁﬁ'—%&l%ﬁl}m 9a¥oxaBREbIB-{IARPMASazol-
and tunour

1-yl]butanoic acid

4-(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)butanoic acid

4-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-

yllbutanoic acid

PCT/EP2008/054647
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WO 2008/ 128951136PCT/ EP2008/ 054647 net ast asi s,
di seases associated with an i ogenesi s, vascul ar

wole@sas®sy pain conditions, Tatut e V|raI di seasPGT/EP2008/054647

i nfl ammat ory bowel conditlons, insulin and non-insulin
dependant di abetes. 511. Use according to claim9 or
10 wherein the condition or disorder is nultiple
sclerosis. 12. A pharmaceutical conposition conprising
3-§- Eﬁdﬁ;ﬁma 4altd So-dimethyleropioxyinbenyl)-¢ 12:4-aadiazob3-5l1- 146
inderol-AL PQ$Q§§CQQH bQ@nQ%Qparatlon of a pharnaceutica
conpo i on accor |ng to claim12. 14. A nmethod of
treatnEnt for conditions or disorders in manmal s

i R b e e

indagfof- éw&proaaw@uaagégﬂwmalty safe and effective anount
of a conpound of formula (1) or a pharnaceutically
acce&table salt thereof. 15. A nmethod of treatnent

3-the tolBdPyagotio(cyelapentlaxyipreanyii-. 4 hexadiardl-81y8r fbindazol-1-

y|)§ Pi38icdRls IS nultiple sclerosis, autoimune
| seases, chronic inflammtory disorders, asthm,

|nflannatory neur opat hies, arthritis, transplantation,

4 g@hﬁ?eng?"gi‘?@%‘pestw(fffg\@?fxmﬁeﬁ;ﬁﬂet §!4Soxa|dté9 53-y1)-1H-indazol-1-

m a-reperfusion injury,
ylloglangictagifour s, and tunmour netastasis, di seases
associ at ed mﬁth angi ogenesi s, vascul ar di seases, pain
conditions, acute viral diseases, inflanmtory bowel
4-(B5 ol hanghs (triflypsemethybrddhigov-1 Asapradiagep@sidd itindazol-1-
16. A nmethod of treatnment according to
wgh%?ﬁt%%m%r 15 wherein the condition or disorders is
mul tiple sclerosis. 30

4-[5-(5-{3-|Cyano-4-[(1-methylethyoxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-

yllbutanoic acid

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-1-
yl]-2,2-dimethylpropanoic acid

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-
yl]-2,2-dimethylpropanoic acid

3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-
yl]-2,2-dimethylpropanoic acid

3-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]-2,2-dimethylpropanoic acid

3-[5-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-

2,2-dimethylpropanoic acid

4-[5-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-

2,2-dimethylbutanoic acid
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3-[4-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-
2,2-dimethylpropanoic acid

3-[5-(5-{5-Chloro-6-[( 1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]-2,2-dimethylpropanoic acid

4-[4-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-
2,2-dimethylbutanoic acid

4-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]-2,2-dimethylbutanoic acid

or salts thereof.

6. Use of a compound according to any one of claims 1 to 5 for the treatment of

conditions or disorders mediated by S1P1 receptors.

7. Use according to claim 6, wherein the condition or disorder is multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.

8. Use according to claim 6 or 7 wherein the condition or disorder is multiple

sclerosis.

9. Use of a compound according to any one of claims 1 to 5 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by S1P1

receptors.

10. Use according to claim 9, wherein the condition or disorder is multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus

erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
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metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.

11. Use according to claim 9 or 10 wherein the condition or disorder is multiple

sclerosis.

12. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 5.

13. A process for the preparation of a pharmaceutical composition according to

claim 12.

14. A method of treatment for conditions or disorders in mammals including
humans which can be mediated via the S1P1 receptors, which comprises
administering to the sufferer a therapeutically safe and effective amount of a
compound of formula (1) or a pharmaceutically acceptable salt thereof.

15. A method of treatment according to claim 14 wherein the condition or
disorders is multiple sclerosis, autoimmune diseases, chronic inflammatory
disorders, asthma, inflammatory neuropathies, arthritis, transplantation, Crohn’s
disease, ulcerative colitis, lupus erythematosis, psoriasis, ischemia-reperfusion
injury, solid tumours, and tumour metastasis, diseases associated with angiogenesis,
vascular diseases, pain conditions, acute viral diseases, inflammatory bowel

conditions, insulin and non-insulin dependant diabetes.

16. A method of treatment according to claim 14 or 15 wherein the condition or
disorders is multiple sclerosis.



