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DERI VATI VES FOR USE AS SPHI NGOSI NE 1- PHOSPHATE (SIP) AGONI STS The present
i nvent i orwpebesriesdsio novel oxadi azol e derivatives havi ngCphRewwsodMeeyi cal
activity, processes for their preparation, pharnaceutical conpositions
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Sphi ngosi ne 1-phosphate (S1P) is ) %g\f_s i pid nmediator fornmed by the
phosphoryl ati on of sphi ngosine b>9 ﬁ\ e kinases and is found in high

| evels in the blood. It is produced and secreted by a nunber of cell types,
i ncluding those of 10 hematopoietic origin such as platelets and nast
cells (kanoto et al 1998 J Biol Chem 273(42):27104; Sanchez and H a 2004,
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vascul ari sation, and activation nfllanmatory cells and platelets (Pyne
and Pyhe Q@ODan@hétEHé%thheﬁ’@gtmemQﬁVafPP%é'S§Eﬂﬂ§/pes of SIP responsive
receptor have 15 been described, S1P1 (Edg-1), S1P2 (Edg 5), S1P3 (Edg-3),
S1P4 (Edg-6), and S1P5 (Edg- formn part of the G protein coupled
endot hel i 8PNiagesing ehPh%pf‘éﬁf? é%ﬁ“%) fisard IWOQ'FI“V? é&%t'ﬁ?@a*@(:hft@iﬁ“@i ty “2@02
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Bi ochem stry, hese 5 r'eceptors show differenti al expressi on,
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spl een. They S|7gna Vi a ferent subsets of proteins 10 gr onote a
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roles for the S1P1 receptor include |ynphocyte trafficking, cytokine
i nduct i onMstifpressilansating itk acivatioprofdnfpmmairivatells and olatepisdRyrmantoet 2|

2005 Nat Reye bomo! Mbehem 56@49 PO Sutfpdshst Sip Péslpbﬁéi\‘i’é)Fé?;%pf&a‘ﬁ@v@een used
in a nunber of autoi mune and traH%aol antation ani mal nodel s, including
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suggests that conpound treatnment induces | oss of the S1P1 receptor fromthe
cel I surf &@echgzanditaps. ieRluehBlochamn&: Usd Goet z! 2004 FASEB J 18: 551;
Mat i oubi an et al 2004 Nature 427:355; Jo et al 2005 Chem Biol 12:703) and
it is this 5reduction of S1IP1 receptor on immune cells which contributes to

the ré&uctroanesed raissetpenieod 1R @P‘F%‘O"f iStHAen &/MRfREKe nBafdckith c RYIPHRD t he
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exam ne the role of the S1P1 receptor in |ynphocyte mgration and
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reduced egr ess from second @(3% nﬁ organs (Matloubian et al 2004 Nature
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FASEB J 19:; 1646 Wth respect to this endothelial action agoni sts

have been3Ppdr @'EP 6lcA 2040 AleustmEwogtes: W B?@%Phl%iﬁb%(’%ob%gv\ﬁieé?ﬂ may be

contri but imghidd 29:169! Bhik Nadibidl isatdgetel MBLHE rﬁéoﬁﬁé@i%ystheswéctagosusis caused
a closing of the endothelial stromal 'gates' of |y ti c sinuses which

drai n t he@991i§H OAJYBRN oG FrcslpdAR thr9p$h31§yyr@plé§yggr§ a’v@ltment with STP1

agonists results in the sequestration of lymphocytes within secondary lymphoid
35 organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J



20wt al 2005, Nat. |nmunol ogy 6:1228). The inmunosuppressive conpound
FTY720 (JP11080026-A) has been shown to reduce circulating |ynphocytes in
ani mal s awo 2aeM2895ave di sease nodul at |2ng activity in aniPGRIEPR@EOS®4Df

i mmune di sorders and reduce remi 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 Pharmacol ogy and Experi nment al

Ther apeutics 305: 45658, Brinkman et al 2004 Anerican Transpl ant ati on
4:1019, WBbmacohExmbier 3PS Semrplrl 2994 188 217@8138%} Ausligedgatpons Eur J
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P1, 51P3, Si P4 and S1P5 receptors. Cinical studies have 'denonstrated that
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35bradycardia is thought to be due to agonismat the 51P3 receptor, based
on a nunber of cell based and ani mal experinents. These include the use of

Si P3 knogkpq g\é\% %@%§64%§&%¥$ ar?é?@@l%l%%@m%‘ﬁts%"e%ﬁlevmé ¢hle oenl i ke
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Bi oor g@ni Gadsidst 1shdial s@'mnae?.uem relliehnto haRadilwilPapaanieh. PheséQfs JBC
279: 13839, Koyrakh et al 2005 American J Transplantation 5:529) 5 The

foll ow ngSfpf?i’t’%h@ regised aressreon sseondsey ympis gpanydatipybiag aégo@‘iPl
agoni st s: NWPS343PB45)1, W05/ 058848, W06/ 047195, W06/ 100633, W06/ 115188
and W06/ 131336. 101)he foll ow ng patent application describes

i ndol e- oxadi azol e derivatives as antipicornaviral agents: W96/ 009822. The

fol | owi ngspat @S aRBMkbE abdbRa J0BRGH 'eh@othélﬂa%élr JGﬁétQﬂW&dlﬂét@ﬁ'(ﬂlléﬂﬂé'eYat ives
as | eukotriene rece%é)gr ant agoni sts, pesticides and rochem cal fungicides

respedl i val U033 FPoSiopd Eipoejiansy 3?880%5A§E53191%§6 gWithgrepprE tPat i onal

patent apgd ‘éﬂ&d)tﬂ@ha‘t’%ﬁérﬁ)oéﬂﬁﬁ adbRislsO8RR MedH Pporie@MBOoMESaR ek St s of
the S1P1 receptor. I nt ernati onal patent application PCT/EP2007/ 064185

di scl osesisPlasl B’Wa@l‘?d&fo‘{"@c@m%&% 'b%”ga&bﬁl @ies'rbfnofjH@t'@lmmHB%ept or. A

struct ur alisyroapy a1l agsnidtk ERRBOUNERshgSoMMe BegiindiaHRiomBl &atdyr @yi des
agoni sts of the S1P1l receptor. 25The present invention therefore provides

conpounds YaPheks ﬁﬂP%?S(W')'Crbﬁraé[‘ EE‘&I'Ym@fhé?%fa”door%erﬁ%nmowe@@(sl 8iher ei n
one 0$p RowRAILASE, Nat. IMALREEEy @A28%). and the other is (a)

The immunosuppressive compound FTY720 (JP11080026-A) has been shown to
reduce circulating lymphocytes in animals and man, have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
25  remitting Multiple Sclerosis (Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental Therapeutics
305:45658, Brinkman et al 2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 Eurd Immunol 35:3570, Chiba
2005 Pharmacology and Therapeutics 108:308, Kahan et al 2003, Transplantation
30 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
35 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-



WD 2008/ 1289514PCT/ EP2008/ 054647 one of R3 and R4 is (b) (a) OH (b) A
is a phenyl or a 5 or 6-nenbered heteroaryl ring; 5R is hydrogen or up to
t hree sub®0I20e8e18%1i ndependent |y sel ected from hal ogen, PCOH/EPRDSI0RASHT

Co4) al koxy, 05_7)cycloal kyl, C(5_ncycl oal koxy, trifl uoronethoxy,

di fl uoronet hoxy, trifluoronethyl, cyano, phenyl, 5 or 6 nenbered heteroaryl
rings, piperidinyl and pyrrolidinyl; R2 is hydrogen or up to three
substituents independently selected from hal ogen, C(1_ 104)al kyl ,

Co_ol koxy,OUtt@ﬁ'mﬁﬁdﬁfﬁ%t%%)’V"@Jitkl‘ﬂeu’mc@rré@ nek gemenstrate brasirearaigl fobavdngyano; R7

i's hydrogefyeso BahRaERtiorfahd tHfel dsstdPS 11 saBMiVBRRRIURAR!(HYle! ditfRbopt €d once
by N or 0 and may be optionally substituted on carbon b four

up to
subst i t ueRtosrganife fentedicing! {diearstad Letter Héi%@én,saﬁé‘ﬁh??/ And0®R dtfsxyl , with

the provi spg:t5gdo, RByeRA BOA 2809 Mrieticak ITtadsblpthiBY slpoyo hydroxyl groups.
The present invention therefore provides conpounds of "formula (1A or salts

thereo?: Re R7 OH (TA) wherein A, Rl, R2, R5, Rs, R7 and Z are as defined
for fornuilBe falpwingypieteericadon derTireP2adie7 @ dedatikpepeiSi PA adristsR2,  R5,

R6, R7 andyGpoRis72%, Wrbo4)6shauer \WOoeToh 2 db! ?\/3/006/106_63%, RUEBEME51d8vaRd T ON

t herefore provides conpounds of fornula (i or 5pharmaceutically

accept abl WY 13138Pves thereof: R6 R

10 The following patent application describes indole-oxadiazole derivatives as
antipicornaviral agents: W096/009822. The following patent applications describe
indole-carboxylic acid derivatives as leukotriene receptor antagonists, pesticides and
agrochemical fungicides respectively: WO06/090817, EP 0 439 785 and DE 39 39
238.

15
International patent application WO06/001463 discloses various compounds as

agonists of the S1P1 receptor.

International patent application PCT/EP2007/064185 discloses indole-oxadiazole
20  compounds as agonists of the S1P1 receptor.

A structurally novel class of compounds has now been found which provides
agonists of the S1P1 receptor.

25  The present invention therefore provides compounds of formula (1) or a salt thereof:
7
O,N_R4

N\

R R

Rs

wherein

one of Rs and Rg is hydrogen or R, and the other is (a)



7 NR/4 R3(11) wherein one of R5 and R6 is hydrogen or R2 and the ot her
is (a) 10 (a) one of R3 and R4 is hydrogen and the other is (b) 0 Z-( COH
(1)) A iswea?2pisengdsior a 5 or 6-menber &d het er oaryl ringPCREP2&Sly@rDgen or
up to three substituents independently selected from hal ogen, Co_ 15

4)al kyl, C(I.4)al koxy, trifluoronethoxy, difluoronethoxy, trifluoronethyl,
cyano, and optionally substituted phenyl or optionally substituted 5 or 6
menbered heteroaryl rings; R2 is hydrogen or up to three substituents

i ndependent |y sel ected from halegen, Co—N 4) al kyl, Coual koxy,
trifluoronethoxy, difluoronet % '\tlg‘z{grret hyl and cyano; 20R7 is

hydr ogen or hal ogen; Z is C(14)4 I is optionally interrupted by N
or 0 and is optionally substituotted by hal ogen or nethyl. Wien RL is
phenyl or a 5 or 6 nenbered het&,0aryl ring it may be substituted by up
25t0 three substituents sel ected from hal ogen,a)C(I ) al kyl , C(14) al koxy,
trifluoropes BORYanddRf kygy onet hoxy, trifluoronmethyl and cyano. WO

2008/ 1289516PCT/ EP2008/ 054647 It will _be appreciated that for conpounds of
formula (1), when Rt is (b) R3 wll got be present and the bonds in the

aromatic rings will be arranged ag icted in formula (I B) described
above. 5 OH(b)

Ais a phenyl or a 5 or 6-membered heteroaryl ring;

5 Ry is hydrogen or up to three substituents independently selected from halogen, C.
salkyl,  Cpugalkoxy,  Cisrcycloalkyl,  Cs.zycycloalkoxy, 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.
10 salkyl, Ci4yalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Ry is hydrogen or halogen;

Z is C1.ayalkyl 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
15 two hydroxyl groups.

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

Ry

wherein A, Ry, Ry, Rs, Rs, R; and Z are as defined for formula (1).
20

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

(IB)



The term "al kyl" as a group or part of a group e.g. al koxy or hydroxyal kyl
refers to a straight or branched al kyl_ group in all isoneric forns. The

t erm " Codyoabesyizsosief ers to an al kyl oup, as defined ROBER20080M6AT Nni Ng at
| east 1, and at nost 4 carbon atons Exanpl es of such al kyl groups include
met hyl, ethyl, propyl, /so-propyl, n-butyl, iso- 10 butyl, sec-butyl,
tert-butyl, 1-methylpropyl or 2-nethylpropyl Exanples of such al koxy groups
i ncl ude nethoxy, et hox pr opoxy, i So-propoxy, butox¥ / so- but oxy,

secbut oxyWhewit ARt BeyRs. &e R- a8l Kyare as geiied fatiormwpé).c(5_ncycl oal kyl gr oups
i ncl ude cycl opentyl, cyclohexyl and cycl oheptyl. 15 Suitable
Contycl oal kyl oxy groups i nclude cyclopentoxy, cycl ohexyl oxy and

cycl ohept oxy. As used herein, the term "hal ogen" refers to fluorine (F),
chi orine () prRAMM Agedidh) thga%%re' g%ms('aon%anebe of efdinuha ga) pfers to
t he hal ogen: fluoro (-F), éé brono(-Br) and |odo(-| The term
"heter%arpmwﬂﬁ@ﬁW@@@hﬁﬁﬁﬁﬁbﬁﬂgﬁwaWﬁﬁé repfhg whlch conpri ses one or nore

het er oat ons. \Wen the tern1heteroaR¥ represents a 5-nmenbered group it
contains 25 a heteroatom sel ected onfB, Nor S and may optionally contain
a further 1 to 3 nitrogen at ows teroaryl represents a 6-nenbered
group it contains from1l to 3 ni Exanpl es of such 5 or 6
menbered heteroaryl rings include yl, tri azol yl, thiadiazolyl,
tetrazolyl, imdazolyl, pyrazolgl, ™ sot &zolyl thlazolyl, isoxazolyl,
oxazol yl, oxadi azolyl, furazanyl? furanyl?f 3thgg9yl pyridyl, pyrimdinyl,
30pyrazi nyl, pyridazinyl and triazinyl. Cne enbodi nent of the invention is
a conpounwhefeif ormul a (1) wherein A is thiophene, pyridyl or phenyl; and

Rl is two t n t from chloro, brono,
|sopropox96y§ ?é&Fﬁ érﬁEﬂﬁBRBﬂﬁ 5$&r%%#ﬁ§-§ng, cyano, trifluoronethyl,
trlfluoronethoxy MD 2008/1289517PCT/EP2008/054647 cycl ohexyl, piperidine,

pyrrolidinyl, ethyl, 2-nethylpropyl, begl\and cycl opentoxy; and R2 is

hydr ogen; and R7 is hydrogen; Z i/S | ene or propyl ene, each
optionally substituted by ge W e enbodi nent of the invention is
a conpound of fornula (I) whenre 6 i N(a)>and R5 is hydrogen; and Ais

t hi ophene, pyridyl or phenyl; agd 10Rl1 is two substituents independently
sel ecied fromchloro, brono, isopropoxy, prop@yy, nethoxy, 1-nethyl propoxy,
cyano, trifluoromethyl, trifluoronmethoxy, cyclohexyl, piperidine,
pyrrol|d|ﬁ9¢0f%$WV1R4@fW6®S9PEP@ﬁVVﬁh%H%ﬂyl andcycl opent oxy: and R2 is
hydrogen; and 15R7 is hydrogen; and (o

z

OH (b)

A is a phenyl or a 5 or 6-membered heteroaryl ring;
R is hydrogen or up to three substituents independently selected from halogen, Cs.
16 yalkyl, Ci4jalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl, cyano, and
optionally substituted phenyl or optionally substituted 5 or 6 membered heteroaryl
rings;
R is hydrogen or up to three substituents independently selected from halogen, C.
salkyl, C4)alkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;
20 Ry 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
25  to three substituents selected from halogen, C4yalkyl, C(1syalkoxy, trifluoromethoxy,

difluoromethoxy, trifluoromethyl and cyano.



Z is ethylene or propylene, each optionally substituted by gemdi net hyl.

One enbodi nent of the invention is a conpound of fornula (1A wherein R6 is
(a) and RSO2808M28950gen; and 20A is phéhyl and Rl is twBCTHPAOBOSHSAT S

i ndependently selected fromchl oro, isopropoxy, cyano, trifluoronethyl,
trifluoronethoxy, piperidine, ethyl and phenyl; and R2 is hydrogen; and

R7 i s hydrogen; and 25Z is ethyl ene or propyl ene. One enbodi nent of the
invention is a conmpound of forrmula (IA) wherein R6 is (a) and R5 is
hydrogen; and A is phenyl; and 30Rl is chloro and isopropoxy; and R2 is

hydr ogen; It%lﬂbggpbr%c@i@lrtﬁgﬁer céHRsbuAds B fﬁrllﬂwae(ﬂ? v@{enmﬂg’éﬂ))q:@ewnl 3ethe

enbodi ment of the invention is a conpound of wherein R6 is (a)
and 55 i sPrepapicenthe Heads\p @9%?@2@9%@@#/@@@8#@%@&?'0@@ i Tty ;. and
Rl is t\/\o(|gy9§§&,5é@g$(§,el ndependent |y selected fromchloro, isopropoxy and
cyano; and I's hydrogen; and 5R7 is hydrogen; and Z is ethylene or
pr opyl%ne One enbodl ment of the invention is a conpound of fornula (I)

wherei n Rppd %er(rﬁ)alk‘?rf‘%s%%sﬁp Y 469989 gralifle éoﬁkb 6“}@%5@? rBerd Q)Vé or

phenyl; and 51 is two substituents |nde en entl%?)se ected Trom chloro,

brono, i sétﬁ?‘ @'ﬁcﬁf)braﬁﬁhéﬁéwl giREP wbﬂlylsomeﬁ@qumSpF Eﬁf?‘ C@ya@ibyl refers to
trifluor Oaﬁfahéﬂ grohb'éé &an@&%bB%bon%dJQﬁéé{ét 1, %h@%’f hibsD2 cabhRbhsi nyl,
ethyl, 2-nethylp E d cycl opent oxy; and
Examples of such alkyl groups mclude methyl, ethyl, propyl iso-propyl, n-butyl, iso-
10  butyl, sec-butyl, tert-butyl, 1-methylpropyl or 2-methylpropyl Examples of such alkoxy
groups include methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-

butoxy, tert-butoxy, or 1-methylpropoxy.

Suitable Cs.7cycloalkyl groups include cyclopentyl, cyclohexyl and cycloheptyl.
15
Suitable Cp.pcycloalkyloxy groups include cyclopentoxy, cyclohexyloxy and

cycloheptoxy.

As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
20 or iodine (1) and the term “halo” refers to the halogen: fluoro (-F), chloro (-Cl),
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
25 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,

30  pyrazinyl, pyridazinyl and triazinyl.

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

35 propoxy, methoxy, 1-methylpropoxy, cyano, trifluoromethyl, trifluoromethoxy,



1552 is hydrogen; and IR, is hydrogen; and Z is ethylene or propyl ene, each
optionally substituted by gemdi nethyl_. One enbodi nent of the invention is
a conpourmochosiasysul a (1 A) wherein 2055 is (a) and R6 i ChFge@gomMedand A i s
phenyl; and 51 is chloro and i sopropoxy; and 52 is hydrogen; and 57 is
hydrogen; and 25Z is ethylene. One enbodi nent of the invention is a
conpound of fornula (1B) wherein R5 is (a) and R6 is hydrogen; and/or Ais
phenyl; and 30Ri is two substituents independently selected from chl oro,

i sopr opox§yCcIgeEWy Pipgrdiner PYTAlgingret:| 2-matftyInopyl.sPisiat 8@ syclaprMtoNy; i s
hydrogen; jgpd Z i s propylene. 35 In one enbodi nent of the invention are
conpounds of formula (11) wherein WD 2008/ 1289519PCT/ EP2008/ 054647 R3 i s
(b): and/ Beisswdragepajndand R6 i s hydrogen; and/or A is optionally
substitutﬁghgﬁyd angnpr phenyl; and/ or Ri is hydrogen, hal ogen,

Cl4al koxy, or “trifluoronethyl; and/or 5R2 is hydrogen; and/or Z is

et hyl ehe. ZIinethrignn er Preryens mesh opfionale subslisied %Y]Q%{F‘é“fﬁ@)th‘ﬁounds of fornula
(I'l) wherein R3is (b); and/or 10R5 is (a) and R6 is hydrogen; and/or Ais

t hi ophene substituted by phenyl; and/or Rl is hydrogen, hal ogen, Cl4al koxy,
or trifl u@pgmh@ﬁmerﬁ@ﬂ%@ﬁnven ion is a compound of formula (I) wherein

Re is (@) and Rsis hydrogen; and
A is thiophene, pyridyl or phenyl; and

10 Ry is two substituents independently selected from chloro, bromo, isopropoxy,
propoxy, methoxy, 1-methylpropoxy, cyano, trifluoromethyl, trifluoromethoxy,
cyclohexyl, piperidine, pyrrolidinyl, ethyl, 2-methylpropyl, phenyl andcyclopentoxy;
and
R; is hydrogen; and

15 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 (a) and Rsis hydrogen; and
20 Ais phenyl; and
Ry is two substituents independently selected from chloro, isopropoxy, cyano,
trifluoromethyl, trifluoromethoxy, piperidine, ethyl and phenyl; and
R is hydrogen; and
Rz is hydrogen; and
25  Zis 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
30 Rjis chloro and isopropoxy; and
R, is hydrogen; and
R; is hydrogen; and

Z is ethylene or propylene.

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

Re is (@) and Rsis hydrogen; and



R2 is hydrogen; and/or Z is ethylene. 15 The invention extends to all
optical isoners such as stereoisoneric fornms of the conpounds of fornula
(1) incl usDrgosensasti oner s, dlastere0|§%ners and m xt ur epCrhPe@sNs46dich as
racemates. The different stereoisoneric forms may be separated or resol ved
one fromthe other by conventional nethods or any given isonmer may be
200bt ai ned by conventional stereoselective or asynmetric syntheses.
Sui t abl e conpounds of the invention are:

3-[5- (5 { 8-icAbgyb-a0d[ (1- net hyl et hypoxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1Hi nd

azol - ﬁ%hé N@B@B@Hlﬁ‘en@éﬂr@e endently selected from chloro, |sopropox and cyano
3-(5- {5[ 3 oro 4- (et hyl oxys)pheny , 4- oxadi azol - 3-y11-1H i ndazol 1-yl)

pr opanoi cag¢
30345- ( 5- {:{?,S% RYyefi Lidl- met hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol -3-y1)-1Hin

dazol opanoli ¢ aci

345- (§{3§Q55W6fwﬁp(§0%t hyl et hyl ) oxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1H i nda
zol-1- yly @ggﬂg@@%gr BobflendO 2008/ 12895110PCT/ EP2008/ 054647

445- (5 {3-Cyano-4-[ (1-net hyI et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1H i nda
zol -1- ylnmutanoic acid

3- (5- {544ohé3en4\6%bhﬁér%hm8%éhn§n @taréd‘nh;s&h%ﬁdﬂmhbalqhmiéml 2, 4- oxadi azol - 3-
y1}- 1H5i ndazol b?@yﬁs'ﬁr opanoi ¢ aci d

4-[ 4- (5- {Bsema hydiggemyanst hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi nd

azol-4g y %&bﬁea@ﬁrgyl or phenyl; an
104-[ 4- (5 {3 Chl or o- 1- et hy Ieth ypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 1Hi
ndazol - Ry||§uty\@n§pt@,st|g@n§p mdependently selected from “chioro, bromo, isopropoxy,

3-[4- (5 { ropBkPr nétnbikyl- W%QM&/I%F(J?%Q}QXYdyQH@HYtll}Iu&or%eﬂwprWll@?&ﬁetﬁo%/l) 1Hind

azol - yl'] propanoi ¢ aci d
3-(5- {5[3%9@*@9% @Lp(eﬁidlaeypmq}lﬁwbr@ym -2methyinsQr)di BhL 304 Tyclapentgyazol - 1-

y1) pr opangh(g: acid
3-[5- § {3 Chl or o- 4- [(trlfluoronethypoxy]phenyl} 1, 2, 4- oxadi azol - 3-y1)-1Hi

ndazol?2 1- Re&yIyApaspasitsl ¢ aci d
3-(5- {5[4R ﬁh@é}ﬁlarﬁj(trlﬂ uor onet hyl ) phenyl] -1, 2, 4- oxadi azol -3-y1)-1H1in

dazol - )propanoi c acid
253- (5- {5 4s (’%‘?ﬁ?Pb&@W'SU‘%tqﬁPh caienaiv subjibiethy 9¢m-dimethyloxadi azol - 3-y1) - 1H
-i ndazol -1- yOpropanoic acid

5-(5-{3-Cyano-4-[ (1-net hyl et hypoxy] phenyl 2, 4- oxadi azol - 3-y1) - 1Hi ndazo
|[_ 1( y|{ acgpp@nmdhrgent of the¥nvent|c3>/np|s ay<]:opr)npou¥1d}of formula (IA) wherein y1)

20 Rsis (a)and Rgis hydrogen; and
A is phenyl; and
Ry is chloro and isopropoxy; and
R is hydrogen; and
Rz is hydrogen; and

25  Zis ethylene.

One embodiment of the invention is a compound of formula (IB) wherein
Rsis (@) and Rgis hydrogen; and/or
A is phenyl; and
30 R; is two substituents independently selected from chloro, isopropoxy, phenyl and
trifluoromethyl; and
R, is hydrogen; and
R; is hydrogen; and
Z is propylene.
35

In one embodiment of the invention are compounds of formula (I1) wherein



30
3-(5-{5[ 3- Chl or o- 4- (net hyl oxy) pheny1] - 1 2, 4- oxadi azol - 3-y1) - 1H i ndazol - 1-
yl ) pr opariDe0esci2ehs1 PCT/EP2008/054647
3-(5-{5[3-Ethyl-4-(1-piperidinyl)phenyl]-1, 2, 4- oxadi azol - 3-yl1}-1H i ndazol -
- 35yl ) propanocic acid WD 2008/ 12895111PCT/ EP2008/ 05- 16- 17
3-{545- (4- Cycl ohexyl- 3- et hyl phenyl) -1, 2, 4- oxadi azol - 3-y1F1H i ndazol - 1-yl } pr
opanoi ¢ acid
3- (5- {543Rp 5. (b): @digEt hyl propyl ) pheny1] - 1, 2, 4- oxadi azol - 3-y1}- 1Hi ndazol - 1-
Syl) pr Opaﬁg’!sc(aﬁﬁhde is hydrogen and/or
3- [5-( -{3-Bronp-4 f ¥1 et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-1H i nda
zol - ApAd@gmqn@IIhqug;tltuted thiophene or phenyl; and/or
103| ;grg gsw:'os[@dg)ge% RERGGBH, B, 2y PhERMdrorhe By aRaddi azol - 3-y1} - 1H-i ndazol -

y i I d
4- ( 5- {B44Rp sthyeagepl @1d9poxy] - 3- (tri fl uor onet hyl ) pheny1] - 1, 2, 4- oxadi azol - 3-
yl}-1 H nd;ag@lphe-y!)butanoi c acid 15
3-{5-[5-(2- Cyano- 4- bi phenyl y1)-1, 2, 4- oxadi azol - 3-y1] - 1Hi ndazol - 1-yl | pr opan
oic acid
s §5 { 5431l dhofhnd briboiinidh & KRR e corbofind GtbAtfh 1 whbleid H  ndazol - 1-
yl ) propanoi ¢ aci d
4-[5- (5- {B@@t{pbr@@d@f[(l met hyl et hypoxy] - 3- pyri di ny1}-1, 2, 4- oxadi azol - 3-y1) -

1H-i nq:@zoh}y Mgpglrﬁ/d%leq dhgsochl ori de
4-[5-(5-{5- Ch or o- 6- met hyl et hypoxy] - 3- pyri di nyl}-1, 2, 4- oxadi azol - 3-y1) -

2H i ndazof\-is tipphene §u|f@$dlﬁ6¢<tbheh@ WAESER] ori de
4- (5-{ 5[ 2R( Em;fdkdg%om&eﬂ . Salbphsihivotbmétng; 4n@yadi azol - 3-y11- 1H-i ndazol -

1- y1)butanoic acid
304- ( 5- {SBZlS(thfqgeGO?@%@t hyl ) - 4- bi phenyl y1] - 1, 2, 4- oxadi azol - 3-y11- 2H i ndazo

| -2- yObuyadginGleAs _
344- (5 {3- Cyano- 4- [(1 met hyl et hyl ) oxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1H i nda
zol - 115yl ] propanoic acid WD 2008/ 12895112PCT/ EP2008/ 054647

344- (513- €hk GrRnfiod CkreRBS hy 1Rt dpiRXKbRBRNYIoh s tcheeariRZRImS o dhe 2H | ndaz

ol -2- yl]propanoic acid
compounds of formula (I) including enantiomers, diastereocisomers and mixtures

thereof, such as racemates. The different stereoisomeric forms may be separated or
resolved one from the other by conventional methods or any given isomer may be

20 obtained by conventional stereoselective or asymmetric syntheses.
Suitable compounds of the invention are:

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

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

acid

30  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
35



3-[4-(5-{3-Cyano-4-[ (1-net hyl et hypoxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 2H i nda
zol -2- 5yl ] propanoic acid

4- [4 (5 {BOQYeNasIF1[ ( 1- nethylethypoxyf%henyl} 1, 2, 4- oxa@iCaFpRe08A§4by7 1H i nda
zol - yl ] but anoi ¢ acid
104-(4-{543-Ethy|-4-(1-piperidinyI)phenyl]-1,2,4-oxadiazol-3-y1}-1k#indazol
-1- yl)butanoic acid

4- (4-{5[2-(Trifluoronethyl)-4-bi phenylyl 1 1, 2, 4- oxadi azol - 3- y1HH i ndazol -

yl ) but anofdo&&{HCyao-4-[(1- methylethyl)oxy]phenyl 1,2,4-oxadiazol-3-yl)-1H-indazol-1-

4-14-(5- {%lﬁﬁgﬁyébﬁb[(trlfluoronethypoxy]phenyl) 1, 2, 4- oxadi azol - 3-y1)-1Hi
ndazol - 1- yI]butan0|c aci d

3-(4-{544-[ (1- Met hyl et hypoxy] - 3- (trlfluoronethyl)phenyl] 1, 2, 4- oxadi azol - 3-
yl}-1 H20

Adn. (5, (5o o R R e ot 2 P 30 o1 -3 y1) -1
Hi ndaol Em?Zq'ﬂu!'mﬁéﬂa@O@cﬁC@y

254- (4-{544- Phenyl 5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol -3-y1}-1H
i ndazol %putanoic aci d . .

4000 5 { 3HEHORDCNONE L DAy )P P24 O 78l b hingpzcb T 1) - 21 | ndla
zol - 2- yl | ikl &ci@ci d 30

3-{545- (3-Cyano-4-{[ (1S)- 1- net hyl propyl ] oxyl phenyl) -1, 2, 4- oxadi azol -3-y1] -1
H nd azol -1 -yl | propanoic acid sodium salt

3- {544 ( 34@?51?3 Bnibkd-4ph- rﬁetﬂﬁbMi)&(yﬁméhh?XE@B%Wé%)or-éuygam-%éihlﬁz0' -3-y1]-1
H35i ndazol | propanoi c acid sodi'um sa WO

2008/ 12895'1@3@@1(7 D008/ 054647

3- (5- {5[3 Cyano- 4- (cyclopentyloxy)phenyl] 1, 2, 4- oxadi azol - 3-y1}- 1H i ndazol -
1- y1)p anoi c acid

4-[ 5- (5 { M:Kﬁ @r@hl@rq H reethyPoyhopinbenind Ayt pradigzok3ykedi-agderdd-y1) - 1H-i nd

azol - mNCiGy aci d
4- (5- i5[4 henyl 5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol -3-y1}-1Hin

dazol 13- yl)but anoic acid

104 [5-( 534313 yanerdalrboyTek et IMPOKk RN Syl Riniosogadi az0l -3-y1) - 24 |
ndazo ut anoi c ac

3-[5- (5 {3'3/Rtﬁn>wwq(1 met hyl et hypoxy] pheny1}- 1, 2, 4- oxadi azol - 3-y1) - 1Hi nd
azol -1- y1]-2, 2- dinethylpropanoic acid 15

3-[ 5- (5 {3- Chloro 4- [ nethyleth poxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-2Hi nd
azol - ﬁﬁSJgSMhIm ERepRRnIoREPREY -1 Hoiibzor i Hindzobi-

3-[ 4- ﬁ@ {gkﬁbzgkﬂféjd(l nmet hyl et hypoxy] pheny1} -1, 2, 4- oxadi azol - 3-y1)-1Hi nd
azol - I]-2,2-di nmet hyl propanoic acid

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

25  3-(5-{56-[4-(Methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

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

30
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-
35  yl)propanoic acid



344- (5-{5-Chl oro-6-[ (1-net hyl et hypoxy] - 3-pyridi nyl}-1, 2, 4- oxadi azol -3-y1)-1
H i ndazol 1-y1] -2, 2-di net hyl propanoi c i

25345- ( 5-WO-20sa18954- [ ( 1- met hyl et hyl ) o i]phenyl} 1, 2, 4- oRQWIER2@BO3U6YL) - 1H- i n
dazol -1-y1]- 2, 2-di net hyl propanoic acid
445-(5-{3-Cyano-4-[(1-nethyIethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y1)-1k#inda
zol -1-yl]- 2, 2- dinethylbutanoic acid 30

344- (5-{3-Cyano-4-[(1-meth ethyléo dl]phen yl 4- oxadi azol - 3-y1)-1Hi nda
zol - 1- y1] 3-{2[2(4fneehsybi-eputmbeey kit Ld-oxadiazg MlﬁU@B%?@P@TﬂEPQ@UB¢054647
444- (5-{3z&yano-4-[ (1- et hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1H-i nda
zol -1-yl1]- 2, 2-dinet hyl butanoic acid
4-[4-(5-{5-Cnhloro-6-[(1-nmethyl et hypoxy]-3-pyridinyl}-1, 2, 4-oxadi azol - 3-y1) -
1Hindazokady yrd Cearfo-8l ITRihYA JPHM)B%W]@FQQ SadBabi Sy RENSREoL1- _

Phar maceutical 'y acceptabl e 'deri'vatives of conpounds” of formula (1) include
any 1dbhaﬂ%ﬁ@@%¥¥Qﬁw¢y acceptabl e salt, ester or salt of such ester of a
conmpound of forrmula (I) which, upon administration to the recipient is

capabl e Ofﬁg&OVldlng édlrectly or indirectl a conpound of formula (1) or
an act i ve3tetabbPiana - aaetiviethyhervdbenylied i apxadiarce o -pgaginds  of
formul a ({j)prgpdhoftessd i bed herein as internediates in the synthesis of

sonme of the described Exanples. Such esters may al so exhibit 15activity as
51P1 agonists and as such formpart of the invention. The conpounds of
formiy@ ('3)(5-?5?1[]5 ERLM-370 Fr%th;)léroWlﬂpheWﬂ ﬁ@,ﬁ[&(éb%%@l% ynat if@fzouge i n nedicine
the salts of e conpounds of fornul shoul d be” pharnmaceutical ly
acceptabl@Nﬁgﬁﬂﬁﬁb@%dpharnaceutlcalIy acceptable salts will be apparent to
those skilled in the art and include those described in J. Pharm Sci.,
1977, 66, 1-19, such 20 as acid addition salts formed wi th inorganic acids
e.g. hydr BB 2ri4-K T-Mejrmies By oy ic3-(tefluaremetdy)henytl-d 2ot oytieheniic faci d; and
organi ¢ aflydsola-@butitekidtic. maleic, acetic, fumaric, citric, tartaric,
benzoi c, p-tol uenesul fonic, met hanesul f oni ¢ or naphthalenesulfonlc aci d.
Certai% of the conpounds of formula (1) may formacid addition salts with
one or NDBRs L. @%r%&-&p%n;fllﬂ%@q -BadidI8I- 8589 Bhd A8 bAparkdic bbal udes
within its scope all possible stoichionmetric and non-stoichionetric forns.
Salts may al so be prepared from pharmaceutically acceptable bases including
i nor gani c3h83e5- @HQr&ﬂ-@ﬁB&ﬁolHﬁ@ﬂﬁher@ﬁJ1t§4-@%d|¥ﬁfﬂ-3ffl}omﬂlr‘ﬁﬂﬁ&aﬂ' C bases

i ncl ude alunlnun1 ammoni um cal' ¢cium "copper, ferric, ferrous, |ithium
magnesi unyRIBPRNVIA *¢dal t s, manganous, pot assi um sodlun1 zinc, and the

| i ke.o$al ts derived 30 fron1pharnaceutica||y accept abl e organic bases
include salts of primar seco and tertiary am nes; substituted

ani nes i néil®réf- {@C%ﬁf%@i&@!‘H’Qetbkf|§'lﬁ‘b/‘r)‘i”ﬁ/b3§1¥[1§'f‘vli ut%%ﬁﬁ'&?@b?’ YArid- egeralc ani nes.
Partlculaﬁngﬁgﬂaggggwﬁgkkybﬁ&geptabIe organi c bases include arginine,
bet ai ne, caffeine ine, N, N -dibenzyl et hyl enedi am ne,

di et hyl am ne, 2- di et hyl am noet hanol , 2- di net hyl am noet hanol , et hanol am ne, WD

2008/ 12895—'{5—??@6!%8&9@@(’1Qﬁétﬁ%th?i)&bﬁz‘]—@%ﬁ&ﬁ%FP@ 4-DRRfidPb- 3?9@%%%

N-eth eridine ucam ne ucosam ne i stidine, abam ne
i sopr gﬁﬂh@an@9§@ﬁ@ydﬁﬁbﬁy¢ﬁlucanlne nor phol i ne, pi perazi ne,

piperldlne procalne puri nes, theobronlne, triethylanine trimet hyl am ne,
tripropylanine, tris(hydroxymethyl)an nonethane (1Rl'S, tronetanol) and the

like. 5 SIS rifueromethvi)ot-pieemibin. Bdspadig EMtherrtzpPksi ns, for

exanpl e p?@uggkﬂga&@3|ns Wien t he conpound of the present i nvention is
basi c, s may be prepared from pharnmaceutically acceptabl e acids,
includlng i norgani ¢ and organi c acids. Such acids include acetic,

benzeges uhf9ms g3 (ThRDSBHethyPANBPRESMIE LR U oxabiab bl yl}-2H-indazol-2-

yl)butanoic acid

3-[4-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-
yllpropanoic acid
35



et hanesul foni ¢, ethanedi sul fonic, fumaric, gluconic, glutam c, hydrobrom c,
10 hydrochloric, isethionic, lactic, l eic, malic, mandelic,

met hanes WO@ni8¢1289suici c, panpi c, pant o?ﬁeni c, phosphori c PCPERRISIELS4T
succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the |ike. The
conpounds of formula (1) nmay be prepared in crystalline or non-crystalline
form 15 and, if crystalline, may optionally be hydrated or solvated. This
invention includes within its scope stoichionetric hydrates or solvates as
wel | as cénptuhtshiesntdilimelgyletyapirheantt s ostdiaget-én)a@ntindazdat vent . I1n a
further a§@ﬁgéan&égéﬁi nvention provides processes for the preparation of a
20 conmpound of formula (1). It will be appreciated by the person skilled in
the art that Schenes 1 to 8 are also applicable to the production of

conpounds 394 (4 01 BUAR -4 501 -M\é\ﬁ&l@!h?lt)cff@]dh%nﬁ?)l A48k zol-890-dRPinkis-d2) as

depi cted) by using the appropriate’internedi ates. Conpounds of formula (1V)
are krownYliRiorawidaddrature and are conmercially available for isoners
where either R6 is (a) or RS is (a). 25 One route which may be used to
prepare conpounds of forrmula (1A) is illustrated in schemre 1. WO

2008/ 1289%1: ﬁ?@rﬁmﬁ)ﬁﬂGﬁabwﬂhMpnM%-@ﬁadzazewmw H-indazodiipounds of
formula ({iduardByadie converted into conpounds of formula (1V) by 5treatnent
wi th hydrazine hydrate, alternatively conpounds of formula (1V) may be
comercially available or may be prepared as described in the literature.

CO”DOWdS4%-{5-?3"-@%';/@4-(1-MDp_eH&M;ﬂ%eﬁ;ﬂE’l’,@!4?&%dia'25l03-9|?JTPMHH&%J-@f formula (V) by
treatnment wi th hydroxyl am ne hydrochl ori de and an appropri ate base, such as
10sodi um BRANRMAEE, in a sol vent such as nethanol or ethanol at an

el evated tenperature such as 50 C
4-(4-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-
yl)butanoic acid

15
4-[4-(5-{3-Chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-

yl]butanoic acid

3-(4-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-
20 indazol-1-yl)propanoic acid

4-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridiny[}-1,2,4-oxadiazol-3-yl)-1H-indazol-
1-yl]butanoic acid

25  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

30
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-{[(1R)-1-methylpropylloxy}phenyl)-1,2,4-oxadiazol-3-yl]-1 H-

35 indazol-1-yl}propanoic acid sodium salt



WO 2008/ 12895117PCT/ EP2008/ 054647 Conpounds of fornula (V) may be converted
into conpounds of formula (VI1) by triﬁtrrent with a carboxylic acid of
formul a (WOD)20e8Mm2895¢ presence of EDAC and HOBt in a suit @bTEPI@BME4sH7 such as
DMF. Such reactions are typically carried out 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 addition of the conpound of
formula (V). Acids of formula (VI) are either commercially avail able or may
be prepar édo ¥ [HCHrELCYSoPeBiforwPAenYInt .2.AzoxadiageliSpyl-bHdndgapct ol | ow.
Corrpoundsy| rog)g{d%@d(vm may be converted into conpounds of formula (IX)
by 10 treatnent wth an al kylating agent (MllI1) in the presence of a base
such as cesium carbonate in a solvent such as DM or DMPU. Such reactions
may be capljs el 4.8 Q, i%1-8Q )¢ Lyhi.8. M cronwave
ohct or ot o B T P R R 2 SR 2D B Bhoai i 11 are
typi cal | yYitodanoicadd | y avail able or may be prepared using standard nethods.
15 Conmpounds of formula (1 X) may be converted into conpounds of formula
(IA) by treatnment with a base such as agqueous sodi um hydroxide in an

al cohol i cHdet{SrEhPhenth-(Hduerrmetn)-LihiewwtH shvbioxadiazah39bt Vemdazduch as THF,
may be adgeddi@hdg di ssol ution. The hydrolysis reaction may be carried out
at roomtenperature or at an 20 el evated tenperature such as 50-80 C.
Alternatively, this transformati on may be carried out using solid sodium
hydr oxg de4ii8(£EtNRRaho 40 (RmBiHylOWRYRY PIRHY BT 2 BloxGdib SIS P MikiaSich as 100 C.
Al ternatively, such reactions may be carried out in a mcrowave reactor,

usi ng di mé{ANRIE #d i n et hanol with added water at a tenperature such as
160 C. 25 The reaction between (VI1) and (VII1) to generate (1 X) may al so
generate isoneric conpounds of fornula (X) (Schene 2\)6. Treatment of a
conpound &iAJthbharq¥A(hmelhyIathahoyinbenyit-! weft-axpaiazobf-yhid mmdazqr 11) with a
base suchyps XaskiyrdPeraick i n a sol vent such as DVF as descri bed

previ ously, generates a m xture of conpounds of 30fornula (1X) and (X)

whi ch'®an typically be separated by chromatography. WO

2008/ 128954&?59@658%9@%/1Qﬁétﬁﬂ@thy?o%m 2.2 pbusamRnant-giinhgzrdngl a (X) may
be converted into a conmpound’ of "formnul a EI B) by a hydrolysis step described
i n SchereY!B2.2-dimgyloRePadOiL@CH t er nati vel y, conpounds of fornula (1A) and
(I1B) may be prepared by the route outlined in schenes 4, 5 and 6. Conpounds
of formul a SXI% and (Xll1) can be generated from conpounds of formula (I1V)
by reacti éntwthChiRratky rraethwgthybenirhenyi-dtipsadiazol-gyhi -hHazdrlesence of a
base sgichyps X@slethpréddPeralcR i n a sol vent such 15 as DWMF. Typically such
reactions are perforned at an el evated tenperature such as 80 C. On sone
occasi ons the conpounds (XI) and (XIl) are separated by chromatography

whi | st 0n39&%@{5-%%@%-‘?@ﬁn@th%fﬁ&?éfyﬂ-@fpyﬁ&ﬁw%—w,4-8xéb$§z@l-8@l)SIV-PﬁQQitﬁ?-m
reactions generating a mxture 0O X) "and” ( X) ‘whi ch can’typically be

separ at ed 1H{-%#rAivradt ey paIfic acid

25  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

30
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-
35  1-yl]-2,2-dimethylpropanoic acid



WO 2008/ 12895119PCT/ EP2008/ 054647 Schene 4 Conpounds of fornula (XI)
can be converted into conpounds of forpmula (I X) as 5outlined in schenes.
Schenme 5 WOQowsasysds of fornula (XI) ¢4n be converted i RCO/EPRINSOSHedS Of
formula (XI11) by treatment with hydroxyl 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 fornmula (XIIl) can be converted
into compounds of formula (I1X) by treatment with a carboxylic acid of

fornul a (%[&-(5—&3-9@%4&én%teyleﬂhyﬁmtphsnﬂ}ﬂ@a-oxaﬁiIazmb’i-yl)-1 -indazol-1-yl]-

2008/ 12895 b20REH BRP8R/ 74647 a suitabl e sol vent such as DVF. Such
reactions are typically carried out at el evated tenperature, such as 50-120
C. Sonetines the acid (VI), EDAC and HOBt are stirred for a period of tine

at room t gippes &d BHG cPé-i[(q[métﬂ%/léﬁ']?i)éiy%@-d}fidih{ﬂ?-1%B%Hﬂé%opé-é/f)grl—mﬁhézcﬁx' 1)

alternatively all tFle reagents can be conbi ned and heated 't ogether.
5Conpdund$-yif2.2-dimmiindbytangic 8eil be converted to conpounds of fornula (1A as
previ ously described. Conpounds of fornmula (XIl1) can be converted into
conpounds of fornmula (X) as outlined in Scheme 6 Scheme 6 15Conpounds of
formul a (2 $39ltsdlzaretfe converted i nto conpounds of formula (XIV) by treatnent
w t h hydroxyl am ne hydrochl ori de and a base such as sodi um bi carbonate in a
sol vent such as ethanol at elevated tenperature, for exanple 50 C.
Conpounds Pbérnfagentidadly aotepfabteaderbvativasmfepmedunds @ foomi(inidsgudd afor nul a ( X)

by 20,4re \ i I f [ presence of
Ebnc S PO g tcall 2B SorBirtellor siRbidt ot icomgBubd B 0 27
t ypi cal | yfarmula (Bdvhicit upen edministration torthe recinierd is capableas pBR4diRg(dectithe aci d
(VI'), EDA ' r ' (= t enperature
bri b7 o S e, e AR TR [ Hartechfl IBfiflc by Bghe M8 1 °2
PCT/ EP2008/ 054647

Certain esters of compounds of formula (l) are described herein as intermediates in

the synthesis of some of the described Examples. Such esters may also exhibit

15  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 (1) 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
20 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
25 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
30 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,



alternatively all the reagents may be conbi ned and heated together.
Conmpounds of fornula (X) can be converted to conpounds of fornula (I B) as
pr evi ous|Woaesscriised. Conpounds & formul a (XI') wWheCeinr2008i08464TH2- CH2-
(shown as conmpounds of 5fornmula (XVII1)) may al so be prepared by the routes
outlined in Schenme 7. NC NC  Schene 7 Conpounds of fornula (XV) can
be converted into conpounds of fornula (XVlI) by treatnent with acetic
anhydride in a solvent, such as chloroformat a tenperature between 5C and
15C, fol | elwignediamineat Nefy-morphoing adleetbylpiRedding o glsaMing decose@ingnd

I soanyl nhfidihe HydPohBIRET %O?Ftﬁ)yté@ﬁiﬁ@,eﬁyé?r%?mﬂ&m@ﬂ@atnﬁiﬁ@, aRepROfre, VWO
2008/ 12895122PCT/ épzoqea/ 054647 by treatment with ethyl 2-propenoate in the
presence BiPeEZingsBIPSUGRC.REOTHS. AHENSS theobeipei trigihylamire. dépetpripinel e at a

reflux t em%@wiﬁe, @%@W@Qg}@ambm{r@né %Yhiéd F&HeBmoB AN HeE ke Nt O

conpounds of formula ( reatnment with dicyanozinc in the presence
of a cat aPgks maycHsmbe Perpeghis)m hasig ior exchangargsisscier ¥amPiPrPaly@mingol vent

such as 1,gufli QyRdh il BniBlihdsr thePR&AE MUShtioAid BAHA NS Ay be ggls of
formula (XVI) can be converted into conmpounds of 10 for rruf/a (1l by

t r eat ment framtARaEMesRatiedlly RecetARieRFigR. inpluding ingreasicend gpanic @sidsl peeN such as

Pd( PPh3) 4,iigs @ iSQLAENtacsHEN BEnIIMBs@onk, t SSBPELRT UTcBmMERuRSN SO0 Coitfeonpounds
of formula (I1V) can then be converted into conpounds of forrmula (XVII11) in

a si ni | ar efhangifonis. t gieaedisdionico dumadet SBEIBUNIGUBMIG or Mrebreig) i nt o
conmpoynds hHrobsia! i%tﬁ%é)(ké%la%tiéﬁ rﬁéﬁém,olkmlé, tanbefdUhatheredulitbnie 2R,

converted 1 nto conpounds ormula (I X) according to the route outlined in
Schene 8: pgmoic, pantothenic, phosphoric, propionic, succinic, sulfuric, tartaric, p-

toluenesulfonic acid, and the like.

The compounds of formula (1) may be prepared in crystalline or non-crystalline form,
15  and, if crystalline, may optionally be hydrated or solvated. This invention includes
within its scope stoichiometric hydrates or solvates as well as compounds containing

variable amounts of water and/or solvent.

In a further aspect, this invention provides processes for the preparation of a
20  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 (@) as depicted) by using the appropriate
intermediates. Compounds of formula (IV) are known in the literature and are
commercially available for isomers where either Rs is (a) or Rs is (a).
25
One route which may be used to prepare compounds of formula (IA) is illustrated in

scheme 1.



0 WD 2008/ 12895123PCT/ EP2008/ 054647 Schenme 8 Conpounds of fornula (V)
can be converted into conpounds of forpula (Xl X) by 5treatnent wth oxalyl
chl ori de wWo 200se12p95¢sence of DMF in a 48l vent such as di ehroPersoReEse at
roomtenperature. Compounds of fornula (XI11) can be converted into
conpounds of formula (XXI) by treatnment with conpounds of forrmula (XX) in
the presence of a base such as 10triethylamne in a solvent such as

di chl oronet hane at OC. Conpounds of forrmula (XXI) can be converted into
conpounds of formula (1X) followi ng heating at 100C i MNH¢¥.pilésence of a
sol vent suchNis _getapitGHPe. NLBL Al t eMat e QONpouUNEH®®, fornul a (XI11)
can be converted conpounds—af fornu K) 'y treatweat w th conpounds
of formula (XX) &g iethylamne in a so&% ﬁﬁch agqeo@Qtonitrile at a
tammaunebm»y'rmﬁmmmmauneam%lOC"HZMbmmWMSoffmwMa(U
and their pharnmaCeu ﬂcally acceptabl e sal'ts gne therefore of use in the
treatnment of condityons or disorders which are nediated via the S1P1
receptor. In particular the conpounds of formula (1) and their

phar maceut i@l | y accepyrahl e salgBCrHEl, of use in thy\kfeatnent mul tiple
o] ases,HOBTODMF i n prywdi s s, jast hma,
H 25 arthgitis, ANt at NHs di sease,

sclerosis, autpi .--\Qis

i nfl ammat ory ng @ =%

ul cerativeHgaliti fpus eryt hemat od¥Ps, ps reper f usi on
injury, solrd tunourls, and tunour netfast asi ciated with

angi ogenesi s, vascuRar di seases; P&t ondi tions, acute viTtal diseases,

i nfl anmat ory bowel(wonditions, in and non-insulin (ddpendant di abet es
(herein after referred to as thel Di sopgers of the Invention"). 30 It is to
be understood that "treatnent” ag used herein includes prophylaxis as well
as alleviation of established synﬂtons. Thus the invention also provides
a conpound of fornmula (I) or a pharnmaceutically 35acceptable salt thereof,
for use as a thefgpeutic substance,_in papifcular ip treatment of the

condi tions or di dérs nedi at ed he/ 51R geeptor.) In @articular WO
2008/ 12895124PCT/ EP2008/ 054647 t K ent), @ l&\cgr[gound of formula
(1) or a pharmaceuticaldy acceptabie”salt 't hered Yor usé a her apeuti c

substance in the ggeatnent of nultRple sclerosisg autoi munedi skases,
chroni ¢ i nfl anmat oryzdi dérs, asthma, inflammatdéry rfBropat hies,
arthritis, transplantation, Crohn's disease, ulcerative colitis, lupus 5
eryt hemat osi s, psori ag\ﬂg, i schem a-reperfusion injury, solid tunours, and
tumour mnetastasis, di seases associated wi th angi ogenesis, vascul ar
di seases, pain conditions, acute viral disea i nfl ammat ory bowel
' ) abetes. The invention
\ dL’ltion or disorders in

€d VE he

OH

di seases ass

(1A)

Scheme 1

Compounds of formula (Ill) may be converted into compounds of formula (IV) by
5 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
10  sodium bicarbonate, in a solvent such as methanol or ethanol at an elevated

temperature such as 50 °C.



10 S1P1 receptor, which conprises admnistering to the sufferer a
therapeutically safe and effective arrg_gnt of a conpound of fornula (I) or a
phar macewpcatd/psEecept abl e salt ther | n anot her PAT{HEPLA08/0546¢7

i nvention provides for the use of a conpound of fornula (1) or 15a
pharmaceutically acceptable salt thereof in the manufacture of a nedi canment
for use in the treatnent of the conditions or disorders nediated via the Sl
P1 receptor In order to use the conmpounds of formula (1) in therapy, they
wi | | nor mkPMpoprds e famdieed) i@ ba jeRveriasicBin FerapowdispdsPimda (VR Bécor dance
with st a”ﬂ@ét%e%@wmhércﬁ%%!k'é@d o6 @14 ?\ﬁ\A}]ln—EH@ pRISBRENET EHNERhY MOS0

provi des a pharnmaceuti cal " conposition, nprises a conpound of

formul a (ﬁ)sumbl%tsglﬁafﬁtrﬁ&'é?é@ﬁlmfl S}U(é'cr@é@tt%lﬁlaée s\ﬁllqa”y Rairigdfout aheleyated

phar maceuldnilrdirA SGAPLABDBOCR! ThBEallf 1RXEIPIARIEDAQ AHOBIGE shfBECt. the

present invention provid process for prepafing a phar maceut 1 cal
conpos? t i & 2 Rafied of Bre$s rmrtﬁmrsqrwgrwrmrrﬁ@a@dlwdhmor@powr&@ﬁjprzmt(w) or a
phar maceupjcaLLY oflf“c%eraa(b/h)earé %hﬁertéwrﬁafmaﬁyngmaellaa&rmaﬁw bfe@hled Hcsept abl e
carrier or ‘excipient. A pharmceuti cal nposi tion of ‘the inventi'on, which
may be pr éWﬁb@opbe)Ut%ﬁi; intthe desgptians W'éi@'l‘ iD”QW anbi ent tenperature and
atmospheric pressure, is usually adapted for oral, parenter aI or rectal
adm ni stration and, as such, may be in the form of tabl ets, &sul es, oral
liquid pr Epmpatndsngf, fopuaeivy) ngwabmp@sveﬁpéi@ﬁg‘@snpque@%ﬁéfqrmutaa kEbypowder s,

| 0 SCHRDI GofindnhivifiIchl SigIRINI AL () FLEREHELANE HFla SIRPARKIA éRfm Oral 1y
adm ni strabl e conpositions are genera preferred

2008/ 12895arbgratF IrEP20YBNORLE 47 e%@i\’@ﬁh%@h aprrtiens F@é(cﬁeé?s’a”dﬁd U at
COWPOU”dSeFéf/atEB'témbé‘ﬁéﬁJ?é' behfé’sr gbhe SHLRL, HRERI0E rgaeailorbst Q%rﬁbé?aﬂﬁé’ by
GIPyS assay perforned_on the human cl oned receptor as described herein or
by the ye84sh 8% At ng: 5§%aﬂ}<¥|aﬁm%@9§§§(ﬂ/i”b@6€ heicaln capmesstiriisaveilalieorul a (1)
have denppslhatRehREPLIRG sBRlidMihdthéds.t he Si Al receptor, 5using the
functi onal assays described herein. Tablets and capsul es for oral

admi nf®tration may be in unit dose form and may contain conventional

exci pi ent @om%BGthsa& #Urrﬂgl'an(‘b()a&%th% é&wv@ﬁe@rrﬁg%ﬁ{doﬂh&egf fHﬂr‘né% GARBEN,
ponV|nyIEyrro i done or hydrioxypropyl nethylcellulose); fillers (e.g

| act ose, YB2lMeRt a%thyasbaqsq ﬁ%‘é‘ ééIqu¢@§eSQ5’r'U'Ea{IYéfQ%fﬁeh‘y‘d?rbg@ﬁh@Wo%\f?ﬁ e)
tabletti ”guéhugé'éﬁ?dﬂoﬁ of FnélharBRIRE)- 48N Rt ERIAL & THE ‘?né%f béiddie@to aid

di si ntegrants potato starch or sodium starch glycollate): and

accept abl elswévtmnngha@éwtoyswegct'osdmmm FRitieg Iouka rﬁﬁ@ttéwpe"ﬁﬁéetoéﬁt 8ls may be
coat egh) acgRysted%eiBerRir8Qden WR! 40-5G0WN A!It@rn%@h?él@' thRNRETRGRIatiOE RhayPh&ct i ce.
150ral liquid preparations may be in the formof, for exanple, aqueous or
oi | y susp&#§péput 3§ingt $QUHsSOdé+WJIh§FjW§’e igygthpreol dp aemls(pwgve &ao,tﬁya b2 in the
form of aiehiperRuRANGd 40H0d €6 ORREAORUM TdhNIBAEL MaQ heOtdiREd BUi fad! e
vehicl e before use. Such liquid preparations may contain conventi onal

addi t i vesMigieMays rsacipendsing digeiidaniae gin fhasiof ovithsyadged veferuiebsa
derivati vegnRratliRaeRakedcedi bl e fats), enulsifying agents 20 (e.g.
lecithin or acacia), non-aqueous vehicles (which may include edible oils
e.g. & rond oil, oily esters, ethyl alcohol or fractionated vegetable
oils), pr ¢ﬁ§rré(a"ettlbﬂ%tv0é%n9 vuiy%hykmgrto qeaaaéke pxblwyoaw@@aﬁ%ieeso%néor bi ¢
acid), and, if desired, conventl onal avourings or colorants, buffer salts
and sweet EPMPRINE§HTemida &b ISshPMEt - Tmaéraarﬂta@ﬁ DEeMpeYndphforai (Mgt r at i on
may be sumtﬁllahxéntwgt.nyIa@bﬁtdoftfemw|yw|a§mwtar@sb%@cﬁ %s%@§|ﬁmoéar$$}%t@ﬁmtéVe

conpound. For parenteral adm njstration uid unit dosage forns are
prepared Beventsueyag DMnhpodagrriged thRé/'QUﬁ(Yeﬁ?”%ﬁteéra ’Bﬁ%?rﬁg@%mpwdﬁ )Pf
accepg@bl ersalat(HheugR] whied can axp%raw Be g&kurgtbe b cﬂfdﬂﬂ)dtéérb g for injection
may be presented in unit dosage forme.g. in anpoules or in nulti-dose,
utilising a conpound of the invention or pharnaceutlcally acceptabl e salt
thereof and a sterile vehicle, optionally with an added preservative. The
conpositions may take such forns as suspensions, solutions or enulsions in
oi ly or aqueous vehicles, and may contain fornulatory agents such as
suspendi ng, stabilising and/or dispersing agents. Alternatively, the active
ingredient may be in



35powder formfor constitution with a suitable vehicle, e.g. sterile
pyrogen-free water, before use. The cggpound, dependi ng on the vehicle and
concent r aWoenie81 can WO 2008/ 12895126PCT/ EP2008/ 054 84 T/ER2008i0546¢T
suspended or dissolved in the vehicle.In preparing solutions, the conpound
can be dissolved for injection and filter sterilised before filling into a
suitable vial or anpoule and sealing. Advantageously, adjuvants such as a
| ocal anaesthetic, preservatives and buffering agents are dissolved in the
vehicle. To_ 5 enbampe the Sthbi 1ity, the conpp_'tion cu- be frozen after
filling i hel_villal He, water re 3 Pagpent er al
suspensi OR e n substanti & B ’)%eept that the
conmpound i S suspended m the vehicl e instead of be dlséb

sterilisatin cgnnot beRacconpl i shed by filtration. R}he nmpound an be
sterilised by exposuf)to ethy}gne oxide before suspenS|o in a 1l0sterile
vehi cl e. Advantjageously, a surfactant or wetting agent is included in the
conposi ti &~ ackH\itate uniformdistribution of the conpourf@d. Lotions may
be formul ated wi an aqueous or oily base d will in.gen | also contain

one or nore efllsifying agents, stabi ng agints sdﬁr3|ngyagents, 15
suspendi ng agents, thickening agents, .ﬁ){ HAg eatNs. Drops nay be
formul ated with an agueous or non-aqueaus base al h_vonpr|s|ng one or nore
di spersing agents, stabilising agents, F%olublllsmgqagents or suspendi ng
agents. They may al so contain a preservative. 20The conﬁﬁunds of the
invention nmay also be fornulated in rectal conpositions such as
suppositories or retention enenas, ggpéne 0Nt ai ni ng conventional suppository
bases such as cocoa butter or other glycerides. The conpounds of the
invention may al so be fornul ated as depot preparations. Such 25 | ong acting
f or mul &t AMeffRYnf S AHFLAI 5 S bDYorl BREE AL Qb oPIRFBIIB,) by 2
subcutaneous i ntranmuscul arly) or by intramuscular 1 njection.” Thus, for
exanpl e, %@ﬁﬁ&ﬁﬂh§06ﬁﬂﬂh§chﬁveﬁtlon may be formulated with suitable
polyneric or hydr ophobic materials (for exanple as an enulsion in an
acceptable oil) or ion exchange resins, or as sparingly sol uble
derivatives, for exanple, as a spgringly 30soluble salt. For intranasal
adm ni stration, e, conpoynds_ef< he inve bhon may be fornmulated as
sol uti ons i rat¢onNvi a aOSONt able sr edPoN unj_t sy Noée i ce
{2&& Nmix with a suit T

or alterna S inistration
usi ng a 35s |tabI e deI

T ety device. Thus conpop A (I) may be
formul ated for oral, buBgal, parenteral, topidal i NY ophthalnlc and
nasal ), depot or rect al ‘Q008/12895127PCT/EP2008/05464 ‘adnilB) strati on

or in a formsuitable for adm nistrShewme oy i nhal ation or insufflation
(eithﬁ5 t hrough the nmouth or nose).
Alternatively, compounds of formula (IA) and (IB) may be prepared by the route
outlined in schemes 4, 5 and 6. Compounds of formula (XI) and (Xll) can be
generated from compounds of formula (IV) by reaction with an alkylating agent of
formula (VIII) in the presence of a base such as cesium carbonate in a solvent such
15  as DMF. Typically such reactions are performed at an elevated temperature such as
80 °C. On some occasions the compounds (XI) and (XIl) are separated by
chromatography whilst on other occasions a mixture of the two is used in subsequent
reactions generating a mixture of (IX) and (X) which can typically be separated by
chromatography.
20



The conpounds of forrmula (I) or pharmaceutically acceptable salts thereof
may be 5 fornulated for topical admnistration in the formof ointnents,
creans, ¥D2W0Y138I50NS, pessaries, aerosols or drops (e. GCTHAPRYSOAMMG4Dr nose
drops). G ntnents and creans may, for exanple, be formulated with an
aqueous or oily base with the addition of suitable thickening and/or
gelling agents. G ntrments for admnistration to the eye may be manufactured
inasterile manner using sterilised conponents. 10 The conposition nmay

) 99% by wei ght, preferably® om 10 to 60% by wei ght, of
fgependi ng on the neyRo of/adnlolstratlon The dose of

e ned di sorders wl|
' with the seriousnes? A theZ /dKZ t he wei ght of
the sufferer, 15( d other simlar factor Fbmever eneral guide
sui tabl e unlt que my be—6—65—0 1000 ny,? 1. Xt)o 500ng or 1.0 to 200 ny
and such unit dﬁs may be adm ni stered nore than once a day, for exanple

two or three a day. The conpounds of formula (1) or pharnaceutically
accept abl e her eof nmay be 20 used in conbination preparations. For

exanpl e, the conpanﬁﬂs\of the invention ) conbi nation with
cycl osporin A OfvIf her therapeutically &garrpo nds. The subj ect
? NnpougQds, which are 25

i nvention al so I'ncludes isotopical ING

identical to those recited in formul as foll ow n but for the fact
that one or nore atons are replaced by an at om havi ng an atom ¢ mass or
mass nunber different fromthe atom c mass? or (Xd$s nunber usually found in
nat ure. Exanples of isotopes that can be incorporated i nto conmpounds of the
i nvention include isotopes of hydr &§88Medar bon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chlorine, 30such as 3H, 11C, 14C, 18F,
1231 and 1251. Conpounds of fornulaﬂ§l) and pharnmaceutically

accept abl £08RPYRASHP! EANHIacBHERh @S FINNETRD HEQICAMPRENGS B BrBHIRi GRkdS i sot opes
and/ ors ot Bgfind FiRtseRERc 8f other atons are within the scope of the present
invention. Isotopically-I|abeled conpounds 350f the present invention, for
exanpl e those into h radi oactive isotopes h as 3H are

i ncor por at ed, usefiul i drug andewospbst distrib@ion WO
2008/ 1289 Ng/O 647 assays. Trl;lated , —Nand gar bon- 14,
i.e., 14C, iso arez ttgqxirly preferredifior t ease Zof
preparation and etectablll C and 8F isotopes areg artlcularf§ usef ul
in PET (positron2eni gXi)on t onography), and 1281 isotopes ar&larticul arly
useful in SPECT (single photon em ssion conputerized tonography), al

useful in 5 brain imging. Further, substitution with heavier isotopes such
as deuterium i.e., 2H, can afford certain therapeutic advantages resulting
fromgreater nmetabolic stability, for exanple increased in vivo half-life
or reduced dpgpage HE®IUI renents @AL, hence be preferred in sone

ci rcunst ances Isogoplc. | alel ed comgpof nds;"of fprmula I and follow ng of

this |nvent|on C gene ar ryj/ng out the 10procedures
di sclosed in thijﬁfhenes
I

4npl €y ow, by substituting a
readily avai i sot opiRtal l'y Iabeled eagent for @ /*bn i sotopically
| abel ed reagents AHDHpubllcatlons i ncl alngakpt not limted to patents and
pat ent app |éht ons, cited in this specification are herein incorporated by
reference a ea@ﬂ)lnd|V|duaI 15publicati on were specifically and
i ndi vi dual | yRindi cated to be incorporated by reference herein as though
fully set forth. The follow ng Descriptions and Exanples illustrate the
preparation of conpounds of the invention. 20 The follow ng i nformati on on
har dwar e and software for anal yti calchg®erfods is given for purposes of

illustration only.

10  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 (VI) in the presence of EDAC and HOBL in



Condi ti ons! Hardware and Software for Analytical LCVS Systens 25 Hardware
Agi l ent 1100 G adi ent Punp Agil ent 112& Aut osanpl er Agilent 1100 DAD

Dect ect orwOgn#sengds1i100 Degasser 30Agi fent 1100 Oven Agi IPEMEP2@BOS46aNt r ol | er
Waters Acquity Binary Sol vent Manager Waters Acquity Sanpl e Manager Waters
Acquity FDA 35 Waters ZQ Mass Spectroneter Sedere Sedex 55, Sedere Sedex
85, Sedere Sedex 75 or Polyner Labs PL-ELS2100 Software WO

2008/ 12895129PCT/ EP2008/ 054647 WAt ers MassLynx version 4.0 SP2 or version
4.1 For 5apuiiahle spemowclogs MF 53uah reartinmg aie &iGaly gavigd eusahelpvaied s, t he

di mensi On%nﬁ’éerémiec@uéﬁ @sA5RAP0 XCOLMetihS th %tdoog\ﬂ{_:YE[@N@Sé?]dpﬁst't G Size is

3Rm Sol vent's A : Aqueous solvent = Water + ormc . Organic
sol vent =siieask ionptneripe ok time GH9pqd temeeraTelPiY tadAdaEn Phihegemerouad @ét hod

used has gRuE HYH IEHREVEIR all khEBESHRBEP b8- bAhblim#P4nd heated together.

5 Compounds of formula (IX) can be converted to compounds of formula (IA) as

previously described.

Compounds of formula (XIl) can be converted into compounds of formula (X) as
outlined in Scheme 6
10

O L 0
~— 720\ N
\n/ NH,OH HON I \ﬂ/

NC = =N O

R, (XII) Rs (XIV)

EDAC, HOBt @(f 7 N~
N\ I
==\

: (V1)

R1
Scheme 6

15  Compounds of formula (XIlI) can be converted into compounds of formula (XIV) 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 (XIV) can be converted into compounds of formula (X) by
20 treatment with a carboxylic acid of formula (V1) in the presence of EDAC and HOBt in
a suitable solvent such as DMF. Such reactions are typically carried out at elevated
temperature, such as 80-120 °C. The acid (VI), EDAC and HOBt may be stirred for a

period of time at room temperature prior to addition of the compound of formula (IX)



4.897 4.93 5.03 Flow rate 20The above nethod has a flow rate of 3ml/m ns
For 2 mnute nethod Software 25Wat erg MassLynx version 4.1 Colum

The col urnwousesdi2e®sia Waters Acquity B H uPLC 018, the diPEEMPR@ASHSHH7 whi ch
are 302.1mm x 50mm The stationary phase particle size is 1.7R m Sol vents
A : Aqueous solvent = Water + 0.05% Form c Acid 35B : Organic solvent =
Acetonitrile + 0.05% Form c Acid Weak WAash = 1:1 Methanol : Water Strong
Wash = Water Method 40 The generic nethod used has a 2 mnute runtine.
Tinme! m naﬁ@nawyz@b@mgm?%mmbﬁ@mmbﬂﬁt@ ogther.LCamepugds of

formula (X) can be converted to compounds of formula (IB) as previously described.

Compounds of formula (XI) wherein Z is —CH»-CH,- (shown as compounds of

5 formula (XVIII)) may also be prepared by the routes outlined in Scheme 7.

Br Br Br
\
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NC
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/
N

R/ H
(V)
Y
NC
Y
/
R2
(XVII)

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):



1.9 97 2.0 3 The above nethod has a flowrate of ImM/mn. The injection
vol unme for the generic nethod is 0.5ul The colum tenperature is 40deg 5The
UV det ectwornoesang®sii s from 220 to 330 Open Access Mas®CDEPR@BOSHoAUt 0 Prep
System (MDAP) Hardware 100pen Access Mass Directed Prep instrunents
consist of the following: 1 Waters 600 G adi ent punp 1 Waters 2767 inject!
collector 1 Waters Reagent manager 1 M croMass ZQ Mass Spectroneter 151

G | son Aspec - waste collector 1 Glson 115 post-fraction WV detector 1
Conput er System Software M crolVgss MassLynx v4.0 20 Col um The col um used
is typically a Supel co LCABZ++ ( wpose diymensi ons are 20nm i nternal

di aneter by 100mmin | ength. Thaesgstat|ona ase particle size is 5pm

Sol vents 25A:. Aqueous solvent /Water + 0.1% Formic Acid B:. Organic

sol vent = MeCN: \Water 95:5 +0.05% Forni ¢ Aci d°Make up solvent = MeOH Water
80: 20 +50mvbl Ammoni um Acet at e (XIX) d<

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 (XVIl) 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 (IV) by treatment with dicyanozinc [Zn(CN),] in the presence of a catalyst
such as Pd(PPh;3), 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 (XIlIl) can be converted into compounds of formula (IX)
according to the route outlined in Scheme 8:

Cl
NOH ®)L
XN e o o
HN ! 0O — =N
2 N, ! l 0O
4 N N
o\ H \z/[<
R
D) 1 & SN

2 (XXI)



Needl e rinse solvent = MeOH Water: DVSO 80:10: 10 Met hods 300ne of five

net hods may be used dependi ng on thensgal ytical retention tinme of the
conmpound WP 200828eet . Al l have a 15- ute runtine, whi CRTEPRIBISES7 Of a
10-m nute gradient followed by a 5-mnute columm flush and re-equilibration
step. MDP 1.5-2.2 = 0-30%B 35 MDP 2.0-2.8 = 5-30% B MDOP 2.5-3.0 = 15-55%B
MDP 2.8-4.0 = 30-80%B MDOP 3.8-5.5 = 50-90% B WO

2008/ 12895131PCT/ EP2008/ 054647 Fl ow Rate Al of the above nethods have a
flowrate of 20ml/min. Alternative $p8fed, 5 Hardware Waters 2525 Binary
G adi ent Module Waters 515 Makeup Punp 10Waters Punp Control Mdul e
Waters 2767 Inject Collect Waters Colum Fluidics Manager Waters 2996
Phot odi ode Array Detector Waters ZQ Mass Spectroneter 15G | son 202

fraction egldp8Gh@ of fehsianvAsReCLRSH Rrtel!ihBddPipounds of formula (XIX) by
5 treatment with oxalyl chloride in the presence of DMF in a solvent such as

dichloromethane at room temperature.

Compounds of formula (XIll) can be converted into compounds of formula (XXI) by
treatment with compounds of formula (XX) in the presence of a base such as

10  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.

15  "Alternatively, compounds of formula (XIIl) 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.":

20 Compounds of formula (I) 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 (I) and their pharmaceutically
acceptable salts are of use in the treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,

25 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”).

30
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
35 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



Sof tware 20 Waters MassLynx version 4 SP2 Col um The col umms used are
Waters Atlantis, the dinmensions of wh%%h are 19mm x 100mm 25(snmal | scal e)
and 30mmwoRommBYsiar ge scal e). The sfati onary phase paPCirgPeoosiozs4?T s 5m m
Sol vents 30A : Aqueous solvent = Water + 0.1% Formic Acid B : Organic
solvent = Acetonitrile + 0.1% Form c Acid Make up sol vent = Met hanol

Water 80: 20 Needl e rinse solvent = Methanol 35Methods There are five

met hods used depending on the analytical retention tinme of the conpound of
i nt er est . theniayeriigy erevides, & campaurd plifermiete, (vl @ Rhediaseviicady geceptade ni nut e

gradi ent g} {aved fé%ﬁs@ a% a5th'é}dyéhﬁ‘c SR i H%ﬁr@éﬂrﬂeﬁteof‘?ﬁmhélé QEI@Fds%” step.
40 Large/ Smal | Scal e 1.0- 30% B Large/ Smal | Scal e 1.5- 15-55% B

WD 2008/ 1agtgmmmIsfa@@%/%%m?m[@mg@lmﬁﬁor%éﬁ gagthmap ngﬂamg@tcgvs% B
Lar ge/ Smhéuéﬁﬁh%s a?thﬁhsﬁ t‘rarégra%%%ﬁ; @r&ﬁf@%s@g%l u%@@e’tﬁe 3coq‘ﬁt‘sl5 Ripgs 80-99% B

(in 6 mnutes foll .5 mnutes flush and re-equilibration) 10Fl ow
rate Al @Wtftql?éat%%v@s%ﬁﬁo@hﬁ@iﬂereﬁew?éw ARy, @P“féltt"ﬁ@wSQWSWm%'r(Srral I

Scal e) or n%@JE'ta%/sm Blsééé?ésgeas%@ét@%i w@tﬁsaﬁélbge‘,’\’]&fsadbﬁ&h%r L&%Q&se@ atlrﬁ) 2.3 mn
= 13-29% B Large 1. .3 mn = o B 20Lar ge 2. : =

37-53% B cerdjens, gcuty \@ahdﬁ?ﬁse& Anflgmmatory oye! soqdltmsamuhﬁ ﬁmé rtsm 77% B 25
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
10  S1P1 receptor, which comprises administering to the sufferer a therapeutically safe
and effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt thereof.

In another aspect, the invention provides for the use of a compound of formula (l) or
15  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
20 pharmaceutical practice. The present invention also provides a pharmaceutical
composition, which comprises a compound of formula (I) 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
25  pharmaceutical composition, the process comprising mixing a compound of formula
(1) 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,
30  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.
35



Condi tions used for NVR Hardware Bruker 400M+Hz U trashield Bruker B-ACS60
Aut osanpl er 30Bruker Advance 400 Consgl e Bruker DPX250 Bruker AVANCE 500
Bruker DRXOQ00sBaseswar e 35User interfate - NVR Ki osk ConPCOIHPRVY/0SBHT war e -
XWn NWR version 3.0 Chronatography Unl ess stated ot herw se, all

chromat ography was carried out using silica colums 40 Abbreviations:
-grans WO 2008/ 12895133PCT/ EP2008/ 054647 ng -mlligrams m -mllilitres ul
-mcrolitres CHCl 3 -chl orof orm 5MeCN -acetonitril e MeOH -net hanol Et OH

- et hanol Ehemotensiasy png @licacies DEAhedreBRRUR defnthise inygatioro feevhe S1P1

-di chl or opREP@APSan be determined by GTPYS assay performed on the human cloned
receptor as described herein or by the yeast binding assay, also described herein
Compounds of formula (I) have demonstrated agonist activity at the S1P1 receptor,

5 using the functional assays described herein.

Tablets and capsules for oral administration may be in unit dose form, and may
contain conventional excipients, such as binding agents (e.g. pregelatinised maize
starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,
10  microcrystalline cellulose or calcium hydrogen phosphate); tabletting lubricants (e.g.
magnesium stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch
glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate). The tablets

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

15  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

20 (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

25  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
30 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 aqueous vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active ingredient may be in
35 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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Spectr omefibder 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

10  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,
15  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.

20  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
25 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

30 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
35 suitable delivery device. Thus compounds of formula (I) may be formulated for oral,

buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal



WO 2008/ 12895134PCT/ EP2008/ 054647 ES - El ectrospray MV -mass ion + MDAP
-mass directed automated preparative Liquid chromatography SCX - Strong

cati on exybanegs2895Gener al Chemi sty Th 7int er medi at es f oPCTHR2@8OpEHAL | on of
t he exanpl es may not necessarily have been prepared fromthe specific batch
descri bed. 10Description of D1 1Hindazol e-5-carbonitrile (D1) NC
2-fluoro-5-cyanobenzal dehyde (1.1 g) is dissolved in hydrazine hydrate (19
m) and stirred at roomtenperature for 18 hours. The solution is then

di sti | | eda@ministiation BF és jadiempaitebleciar isgministeaiior divuinhaletieo Ratrsyfiaiay on

silica, eldhbn@rotighihd Wlthidtinds§) ves the title conpound (300 nm).
Description of Dl (alternative procedure) 1H i ndazol e-5-carbonitrile (D1)

20 NC 5-Cyano- 3-fl uorobenzal dehyde (4 g, 26.8 mmvl) was dissolved in
hydrazi nethy %ﬁﬁb@uﬁd%dofsfb#nﬁdlg% %tr thRﬁEJeGF&‘ﬁ{/ %E&%pﬁatﬁl@rsaﬂ@tﬂé%f%a The

sol ution was poured onto ice an the resultant solid was separat ed by
filtrali ofPrad@tadhien tepigad@adminisdration duthe iotm e odimentas erepast geis:t Iptions. conpound

(1.27 g) ﬁéss%rlgé rﬁ%ré&]lé Br dfoE LG e g@t@c{r'cﬁlno‘é@%rbp%ql OlnEHert8 dn@rerkdifs @queous
| ayer. req Grres 183 Found 144 (MY .

i o KL R T e aqHaaYE s Py Hase 6t the @dgiien ibus| y
(Hal l ey apgBRVRick&Ady aYBt ellifgagEUR. Ofiéhis¥dSmdigRtfation to the eye may

be manufactured in a sterile manner using sterilised components.
10
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,
15  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 (I) or pharmaceutically acceptable salts thereof may be

20 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
25 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,

30 such as °H, "'C, "C, ®F, '® and '®I.

Compounds of formula () 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

35  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



Description of 02 30N hydroxy-1Hindazol e-5-carboxi m dam de (D2) WO
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as a whi t brajpimagingr hghero Aystivdonadth degvier ispiopas sUGY adenferivand-erethy|

esters angdadisgshqclaidm ﬂhera%eﬁt.dﬂsa\ranfa%gtrbammgﬂ?&nIﬂ\‘c?{reth@r inréta%u@gfaemg (22.24
g) was dissolved in MO m), treated wth aqueous NaOH (75 m),
heat ed t of@x@ngledneepseded ‘gt hal-fig ar sedupge dogags TQQH'rﬁmﬁ'ﬂtﬁraé‘dwﬁ@”then

cool ed t onRRY et herelRBlh §<Yrﬁ@%fr&}rﬁé1aﬁd?z@ FsBRolcaINPaBLIBY BRBAMS Srabihian 20
acidified wth 5M aqueous HCl (30 precipitate was filtered off and
dried to biape fofrwing tqfeth@o'ﬁié@liﬁd Q%Qﬁnﬁ’?”b@eaprﬂmf?é kyo caEYing 10Ut (el 3,
400MHy) : %/Bo%gdlfrﬁydls@osed"|n7lge(§éﬁem%§%h@;o)r in @leqrjxaﬁf]dl'és QQI@)W?byggutfsttméj) 8.12
(1H, s). 03 requires 214; found g é

3- Chl oro- ﬂfﬁdﬂyﬁé@'l@?l%ﬁ%?P'P@W?%?&tﬁage%Pﬁa ﬁarngS@@pma plapelgd s8a0¢85cri bed in
25 W2006047195.

and t he

All publications, including but not limited to patents and patent applications, cited in
this specification are herein incorporated by reference as if each individual
15  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.

20
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
25 Hardware

Agilent 1100 Gradient Pump
Agilent 1100 Autosampler
Agilent 1100 DAD Dectector
Agilent 1100 Degasser
30  Agilent 1100 Oven
Agilent 1100 Controller
Waters Acquity Binary Solvent Manager
Waters Acquity Sample Manager
Waters Acquity PDA
35 Waters ZQ Mass Spectrometer
Sedere Sedex 55, Sedere Sedex 85, Sedere Sedex 75 or Polymer Labs PL-ELS-
2100
Software




Description of 04

5-(5-(3-Chl oro-4-[ (1-nethyl et hypoxy] pggnyl}- 1, 2, 4- oxadi azol - 3-y1) - 1H i ndazo
le (D4) WO2030889%52895136PCT/ EP2008/ 054647 PCT/EP2008/054647

3-chl oro-4-[(1-nethyl et hyl ) oxy] benzoic acid (D3) (712 ng), EDC.HC (699
ng) and HOBT (493 ng) were dissolved in DM (16.5 m) and stirred at RT for
10 m nutes. N hydroxy-1H i ndazol e-5-car boxi m dam de (D2) (584 ng) was
added and the m xture 5 heated to 80 C for 12 hours. The reaction m xture
was then wadredidssL ¥Rk \engion €0tSR2orsteasich #dr t he weekend, evaporated to
dryness and re-dissolved in H20. This solution was extracted wth Et0Ac (X
3) and th .hed tracts washed with brine, evaporated and triturated
wi t h DCM Fgmpge’mngf;enrpcgogg for 4mns before filtering, drying and repeating
once to gfPlMAe title conpound (407 ngy) as a pink solid. 6H (d6- 10 DVBO,
400MHz3 : Th&<¢oluBiA, useyl ,is 4.V8te(siMtjandiepthetdjmengiohd of WHichdyre 4/6rad X 3Ginmd) , 8. 04
(1H, d), &hd3tatidhdry ghaseBpatfkié dikk isSdyum8. 28 (1H, s), 8.58 (1H s). M5 (ES):
Clﬁll-élfs% étsrﬁﬁw res 354, fﬁulnd 355 (I\/H-?]. 15}F)escr2| pti ondof 0|5 3-y1)

Et hyl 3-[ 5- -chloro-41(1- et hyl et oxy] phenyl}-1, 2, 4- oxadi azol -3-y1) - 1H
i ndazol - lA)ilplqb'PB'ﬂ?d%\éﬁné: )ar+ 0.05(‘?/0 PC\)/ mic X\l)ld

5- ( 5- { 3- CBI:&irganic pgltentet Agdtenithilel 4 009 YpFermjclAcid, 2, 4- oxadi azol - 3-y1) - 1H i ndaz
ole (03) RRtKoO ng) was dissolved in DMPU (2.8 m) and treated with Cs2CO3
(367 M0) TR LONER ingl Didd fes’d BRRAGORIARRL S (145 ul). The resul tant

m xture Wﬁrl{S eated {q 140 Cin a mcrowave reactor for 1.5 hours. The
reaction WM& M wad® hen cooled to R, evaporated to dryness and dissol ved
in H20. THis solutidn was extracted with Et0Ac (x 3) and the combi ned
extracts @ashed witB brine and evaporated to give the 25title conpound (240
nmg) agsa Rrown oil. g5 (ES): C23H2335CI NAO4 requires 454; found 455
(M-11). Q%scri pti 0970f D5 (alternative procedure)

Et hyl 3-[ 5-(543-chl oro- 4-[ (1- met hyl et hypoxyl phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 1H
- 30i ndaz6i®- 1-yl ] prdpanoate (D5) WD 2008/ 12895137PCT/ EP2008/ 054647 COCEt
A sol uti of.0of Ethyl3

3-{5- Rhydrpwagte no) (i m no) net hyl ] - 1Hi ndazol - 1-yl } propanoate (052) (2.04 g,
7.38 I I - -net hyl . oxy] benzoic acid (D3) 5 (1.743 g,

8 12 2l ?PGEB@%%@"%3’{‘%@%&%‘“&% HOBT (1.357 g, 8.86 mmol) in
N, N- Di et hyl formam de (DMF) (25 ml) was stirred overnight then heated at
120C dur i hgr 2 miputesmethied mi xt ure was di ssolved in Et0Ac then washed with

wat er andsbitwakd and purified by flash chromatography, eluting with
Et OAc/ i so- Hexane 10-

25  Waters MassLynx version 4.1

Column

The column used is a Waters Acquity BEH UPLC C18, the dimensions of which are
30  2.1mm x 50mm. The stationary phase particle size is 1.7 m.

Solvents

A : Agqueous solvent = Water + 0.05% Formic Acid

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

Method
40
The generic method used has a 2 minute runtime.

Time / min | %B |




90% t hen 10-30% The sol vent was evaporated to give (1.95 g) of white
solid. M5 10(ES): C23H2335CI N404 requ% es 454; found (M-1+) 455,

Descri pt iweo 2008/ 28951 Met hyl 3- chl or o- 4-

15Met hyl - 4- hydr oxy- 3- chl orobenzoate (10 g, 5
carbonate (14.8 g, 107.2 mmol) were suspended in DVF (110 m) and then
ethyl iodide (8.56 m, 107.2 mmol) was added. The reaction m xture was
heated to 70 C overnight. The reaction m xtu

t hyl oxy) benzoat e PCDEP2008/054647

3.6 mmvl) and potassium

e was filtered and the residue

washed with ether. The organic sol utd ons

wer

e evaporated in vacua and then

di ssol ved in Et0Ac and washed wijth 20 aq

OH and water, dried and

evaporated to dryness in vacuo to—afford

the

yellow oil. Ms (ES): Cl0I11135C103r48uirbd/2

title conpound (11.249) as a
4; found (M) 215.

Description of 07 253-Chloro-4-{(eth9l ox

PEe

nzoic acid (D7) WD 2008/128951

38 PCT/ EP2008/ 054647 0 To a stirrgd su

5pen

sion of Met hyl

3-chl oro-4- (et hyl oxy) benzoate (06) (I1.24 T,
was added 2M aq. NaCH (40 nl) and the resultant m xture was heated at 60 C
for 2 hourlde apRee mesad s anfiov ate ol kBl piarti ti oned 5 bet ween Et OAc and

di | ut e hy@healdaion eolamiedor thbgenerganetbed wed.Bulsepar at ed, dri ed and evapor at ed
in vacuo frRe ghM@nttERp&hatigisyodyct . This material was triturated with ether

to gi Ve t?ﬁﬁp\ééoeﬁ%cgigw@%ﬂ?ﬁéw%%éégoag! id (8.21 g). M5 (ES): C9H935C103

requires

52.4 mmol ) in nethanol (40 m)

scription of 08

3- Et hyl - 4- (1- pi peri di nyQoenzonitrile (D8) CN

Open Access Mass Directed Auto Prep System (MDAP)

Hardware

10  Open Access Mass Directed Prep instruments consist of the following:

1 Waters 600 Gradient pump

1 Waters 2767 inject / collector

1 Waters Reagent manager

1 MicroMass ZQ Mass Spectrometer
15 1 Gilson Aspec - waste collector

1 Gilson 115 post-fraction UV detector

1 Computer System.

Software

MicroMass MassLynx v4.0
20 Column

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

25  A:. Aqueous 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

30  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
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% B



4- Am no- 3- et hyl benzonitrile (3.0 g, 20.5 mml ), 1,5-di bronopentane (11.1
m., 82.1 nmol ), potassium carbonate (g 67 g, 41.0 mol) and water (39.6 nlL)
were all wQI20e8/12895e¢qual | y bet ween ten hicrowave vials amdTERewshesmsed at
160 Cfor 1 h. Al the reaction m xtures were conbi ned and extracted tw ce
with ethyl acetate (40 nL) and the conbined organic fractions dried (phase
separator) and concentrated in vacuo. Dichl oronethane was added, the

m xture filtered and then the filtrate was purified by silica

chr omat ogFpwRateel uting with 2-5 % ethyl acetate in hexane to give the
title 20 aPBEPEERBOAS mRtHRAL Al §FBWRhie df38H/AEh. 3. 85 mol ). Anal ysis

i ndi cated that the conpound contai ned small anmounts of a di bronopent ane
impurity. M5 (ES): Cl4H18N2 requires 214; found 215 (M#). Description of
09 253- EAHINakive sYBteRtr i di nybenzoic acid (D9) WO 2008/ 128951 39

PCT/ ER2008/ 054647 3-Et hyl - 4- (1- pi peridinyl)benzonitrile (D8) (817 ny,

3. 82 mol Haandreot assi um hydroxide (2.14 g, 38.2 mmol) in ethanol (35 nl)
and water (8 nmL) were heated to 90 C (block tenperature) for 9 h. Further
pot assi um hydr oxi de .14 g, 38,2 |) 5 and water (8 nL) were added and
t he reaction h@éfeéﬂz%ﬁ% ag/u@'iaﬁ@l”t &T‘ggw.e The reaction was all owed to cool
and was neut r aMatasel Shh MakeeuBous HCI. A white solid was separated by
filtragion andwareraPusmtonvasveade to purify the filtrate by SCX cartridge,
but this f{ail e, ifsand product of SCX were conbi ned, nethanol
added and thee\ﬂ/aﬁ%g%zg{ﬁ gggl 'tfi ed wth acetic acid. The m xture was 10
filtered fo obt'&NS tREM THICRS 2"REPth was then trapped on SCX cartridge,
washed wi th netVieiaidRO%hOhetpdiodel Aiiey Refagtdinmoni a i n met hanol . On test scale
t hi s gave-t he Watdre ZQavipsudsbcasmeterhi t e solid (96 ng, 0.41 nmol) and on the
remai 94 ng. Mt egjdn ARMUBRoSBdIREIFeSS oil (563 ng, 2.41 mmol). MS (ES):
Cl141- 11002 reqﬁi res, 233; fpunﬂ 2t3r4 (MH4). 15 Description of D10

3- Et hyl -4-i odo é%)?dﬁpte?i\/\fag e(C[9 63°CN To 4-am no- 3-et hyl benzonitrile (2.50
g, 17.1 mmol) stirred in water (14 nL) at 0 C 20 was added concentrated
hydr ochl ofpttwarei d (7.80 nL, 257 mmol) dropwi se foll owed by a sol ution of
sodiumnitrite (1.24 g, 18.0 mol) in water (3.43 nlL) dropw se. The

resul tant ,,m [ or 15 m nutes and then added over 15 m nutes
to a %(gl uwgéér%o a%so as\%itrédﬁgﬁ{?%cﬁzde (2.98 g, 18.0 nmmol) in water (6.0 L) at
0O C. The mxture was stirred at roomtenperature for 2 h. The m xture was
extract edCelunn 25et hyl acetate (3 x 100 ni) and the conbi ned organic
fractions washed with brine WD 2008/ 12895140PCT/ EP2008/ 054647

The columns used are Waters Atlantis, the dimensions of which are 19mm x 100mm
25  (small scale) and 30mm x 100mm (large scale). The stationary phase particle size is
5m m.

Solvents

30 A :Aqueous 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

35 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.

40
Large/Small Scale 1.0-1.5 = 5-30% B

Large/Small Scale 1.5-2.2 = 15-55% B



(100 nL), dried (phase separator) and concentrated in vacua to give the
title conpound as a brown solid (4.21 9 16.4 mmol ). 6H (et hanol -d4, 400
MHz) : 8. OBO(2008/128951 7.61 (1H, d), 7. 2% (1H, dd), 2.80 (PEI/EFP)08D5417 (3H,
t). 5Description of DO 1 4-(1-Cyclohexen-1-yl)-3-ethyl benzonitrile (D11)
CN A mxture of 3-ethyl-4-iodobenzonitrile (D10) (1.23 g, 4.80 mmol),
1-cycl ohexen-1- 10 yl boronic acid (907 ng, 7.20 nmol), sodi um net hoxi de
(778 ng, 14.4 mmol) and bi s(triphenyl phosphi ne)pal |l adium (I1) chloride (337
nmg, 0.48 mmol) in anhydrous nethanol (12 nL) was heated at 80 C for 10

m nutes i palgRspMAIcS QY 8.2 Jhgotgae i on m xture was partitioned between
ethyl acetate (40 nL) and water (40 nL) before the organic |ayer was
further washed with water é40 ni dried (phase 15 separator) and

concent r at @IS Re FRS-er 8PN aBerial was purified by silica
chr onsd ogr aphy, eluting 0-5 % EtOAc in hexane over 30 mnutes to give the

title compaysmbnisl Scalellaosvoat BoL8%4BNH 6 FifdiesMRoved By X HBEiIRGRElfuskd, 400
MHz) 7.56§ ;g,z_e%"bgt- é§ (1H, dd), 7.19 (1H, d), 5.61-5.56 (1H, m, 2.68
(2H, quarf)C SR8 (4K, M), 1.85-1.68 (4H, ™), 1.20 (3H t). 20
Description of 012 4-(1-Cycl ohexen-1-yl)-3-ethyl benzoic acid (D12) CO21-1
WO 2008/ 12895141PCT/ EP2008/ 054647 4-( 1- Cycl ohexen-1-yl)-3-ethyl benzonitrile
(D11) 1q 82#&I0kmate3. 91 nmol ) and pot assi um hydroxide (2.19 g, 39.1 nmmol) in

et hanol (36 nL) and water (8 nL) were heated at 90 C (bl ock tenperature)
for 20 h. ,Th eaction m xture was, concentrated, in vacug and_the residue
bart t1 onl Bdbeaphvernhod b B 06y e 2amae BRghstaR! oF ¢ aci o
(2M 50 ntYmisanipr(bargp&celegani ¢ phase was washed with further hydrochloric
acid (2M 50 nL), dried (phase separator) and concentrated in vacuo to give
the ti41] espamppyadieas a yellow oil (808 ng, 3.51 mml). LCVS (ES):

C15111802 &2 3 oi| (808 g, 3.5L nmol). LOVS (
4 Oyol oneky BB T BN SR L (brs) Ccert

4- (1- Cycl ohexen-1-yl)-3-et hyl benzoic acid (D12) (803 ng, 3.49 mmol) was
di ssol vedLageild to2.BanoF 26701 %B) and hydr ogenated on an H Cube using a
pal | adi um on carbon cartridge. The product solution was concentrated in

vacuoyd o %Cr?gzt:g@émr?:%?r%%gd as a white solid (792 ng, 3.41 mol ). 51-1

(et hanol 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). Rargp@sio bl mim=a0-a5%4B1- Met hyl et hyl
3- brono- 4-[ (1- net hyl et hypoxy] benzoat e (D14)
Large 3.1 to 3.6 min =61-77% B
25
Conditions used for NMR
Hardware
Bruker 400MHz Ultrashield
Bruker B-ACS60 Autosampler
30  Bruker Advance 400 Console
Bruker DPX250
Bruker AVANCE 500
Bruker DRX600
Software
35  User interface — NMR Kiosk
Controlling software — XWin NMR version 3.0

Chromatography

Unless stated otherwise, all chromatography was carried out using silica columns
40

Abbreviations:

g- grams



0 WD 2008/ 12895142PCT/ EP2008/ 054647 A m xture of 3-bronp-4-hydroxybenzoic
acid (2.00 g, 9.22 mmol ), 2-iodopropa (1.85 nm, 18.4 mmol) and potassi um
car bonat ev0208512895118. 4 mMmol ) in DWVF 5:275 nm.) was heat e#CTEPR@®BIOGH64T or 5 h.
The reaction was allowed to cool and was filtered. The filtrate was
concentrated in vacuo and the residue partitioned between ethyl 5 acetate
(150 nm.) and water (150 nL), which was basified with 2M NaOH. The organic
phase was dried (phase separator) and concentrated in vacua to give the
title conp®und as aMyEIBH® oil (2.36 g, 7.84 mmmol). 6H (nethanol -d4, 400
MHz) : 8. 0f (1H, d),mﬂh@,gs(lH dd), 7.25 (1H, d), 5.10 (1H, septet), 4.81
(1H, septet) 1.32 (6H d), 1.31 (6H d). 10 Description of 015
3- Br ono- 4U[« 1- net hymrﬁlﬁ%xyl benzoic acid (D15) 15 A solution of
1- met hyl ethyd), 3- br ogRoArdrinl- Met hyl et hyl ) oxy] benzoate (D14) (2.36 g, 7.84
mmol) in et hanol (100 rrL? and aqueous sodi um hydroxide (2M 39 nlL) was
heat ed® t oMe&N ux f orc®omlrileThe reaction mi xture was concentrated in vacuo
and parti fjeenped bet weapngt hyl acetate (125 nL) and water (125 nL), the
latter acidified 20 with 2M HCl (40 nL). The aqueous |ayer was extracted
with furt RHet hyl athep@te (70 mL) and the conbi ned organic extracts dried
(phase sepasgtor) apgly p%@aqé\trat ed in vacuo to give the title conpound as
an off-white solid (1. 7.06 nmol). M5 (ES): ClOH11Br 3 requires 258,
260; founBB257, 259d@wmge”%19@§crlptlon of 016 Et hyl
4- br ofp- 3pei) or obengrabrmdiisle WO 2008/ 12895143PCT/ EP2008/ 054647 To a
suspensi on of 4-brono-3-chl orobenzoic acid (5.00 g, 21.2 mol) in ethanol
(50 nL) wAMFadded sDiNsHimsteyliQEP@M@S nl) and the resultant nmixture heated to
reflux foppy s h. T@eduﬁw%ﬁﬁf—?s% M’?e?raﬁ?drblzt(iﬁ)ﬂﬁﬂmﬁ&hwn ethyl acetate (50
m.) and water (50 ml). aqueous | ayer was extracted with further ethyl
acet at e aR#'SGe conﬁi"i?é@'%ﬂ@@ﬁldé fractions dried (phase separator) and
concentrabqsqi,:l n vacqlq &%\%h\éﬁy%h@sd}ﬂﬁobf@rrs&}ﬁound as a brown oil/solid (5.09
g, 19.3 mmol). SH ( © 8.06 (1H d), 96 (1H, d), 7.80
(1H, ), ERC33 (2H Nq()’3 Dimetylangpppregy)- fj!eetmé%P%m'%hmm@iqndeEt hyl
3- chl or o- #phe et hy haBanelRAGAGSof P thflcarbodiimide hydrochloride

EDCILHCI - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride

HATU - 2-(1H-7-Azabenzotriazol-1-yl)--1,1,3,3-tetramethyl uronium

hexafluorophosphate Methanaminium

20 IPA- Isopropanol
NMP- N-Methyl-2-pyrrolidinone
PyBOP — Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
THF - Tetrahydrofuran
dba — dibenzylidene acetone
25 RT- room temperature
°C - degrees Celsius
M — Molar
H- proton
S — singlet
30 d- doublet
t-— triplet
q- guartet
LCMS - Liquid Chromatography Mass Spectrometry
LC/MS - Liquid Chromatography Mass Spectrometry
35 NMR- Nuclear magnetic resonance

MS — mass spectrometry



A sol ution of isobutylzinc bromide in THF (0.5 M 30 nL, 15.0 mmol) was
added 15under argon to ethyl 4-brono-3-chlorobenzoate (D16) (2.00 g, 7.60
nmol ) andwOhees/ 128951 - bi s(di phenyl phosp ?no) f err ocene- pal PadiRRR{08DF4647

di chl ori de dichl oronet hane conplex (930 ng, 1.14 nmol) was added. The
reaction was heated to reflux for 4.5 h. The m xture concentrated in vacuo
and the residue partitioned between ethyl acetate (125 nL) and water (125
m.). A solid formed, which was filtered off and 20 di scarded. The organic
| ayer wasEWashed wi EIfCi@®Rsay (100 nlL), dried (phase separator) and
concentrajgd i n vacHRss Ope- Af ude product was purified by silica

chromat ography, eluting with 0-5 % Et OAc in hexane over 30 minutes to give
the title ound B@sadiested putematasipreparatie liguidchsamatesiaphy oH (c15- DMSO,
400 Mz): gEx91 (1H, Shhng ZatR dhdhhngdd) . 7.46 (1H d), 4.30 (2H q), 2.66
(2H, d), 1.88-2.01 (1H " m, 251.32 (3H, t), 0.89 (6H, d). WO

2008/ 12895144PCT/ EP2008/ 054647 Descri ption of 018

3- Chl or o- gehérdiehBiligwopyl ) benzoic acid (D18) 0 OH 5A sol ution of ethyl
3-chl oro-Z-TZ-met hyT pr opyl ) benzoate (D17) (1.76 g, 7.33 mmol), and aqueous
sodi um hyah@xmta@nq%aws Jor7theppreparaliompbithe prareplpamedy PSONeASEs3td hA¥At ed at
40 C for Bedh prEPSrelig@ft ih@RpBlifd B4ten WBscribeAcent rated in vacuo and the
residue partitioned between ethyl acetate (100 nlL) and water (100 nL), the
|atter acidified with 2M HClI (4 nL). The aqueous |ayer was extracted with
et hyl1@cebag@ri&,{gp§1 mL) and the conbined organic extracts dried (phase
separator) and concentrated in vacuo to give the title conpound as a white
sol i d (1. 35-igdagpleg-gareenitrilgdPES): C111- 11335002 requires 212; found 211
(MW. Description of 019 15Met hyd

3-cyano-4-ffltrifluoromethyl)sulfon Kytpenzoate (D19) To a solution of
met hyl 3- cyano- 4- hydr oxybenzoate (3 ‘921693 mmol) and 20 triethyl ani ne
(3.54 m, 25.4 nmol) in dry dichl oromethdhe (60 m) at 0 C under a flush of
argon was 2@@9%%-%&##05992%&8@’0?5 ) fi BisSo | AaMHHy diszide3h ePatdl (19 18y BRq mol )
slowy dropwi se. The reaction was allowed to warmto room tenperature and
stirred féfred pt roMe te@aeriws AT XBurAIrswashegslvden W them distiesyand dke

ot asgs umsay BONAKEd YRARALMIBERLIRRIGHAGHI20EIIOD AR it DRM.MHis and ¢ hen
aqueous HCl (2M 2 x 50 rrL? before the ‘organi c phase was dried (phase
separ at or §ivanihettile copipgerd (308k@ed i n vacuo to give the title conpound as a
dark brown oil, (5.165 g, 16.70 nmmol). 6H (CDCl 3, 400 MHz): 8.44 (1H, d),

8.38 (1H, dd), 7.60 ISlH’ d), 3.99 (3H, s). 5
Description of D1 (alternative procedure)

1H-indazole-5-carbonitrile (D1)

NC

N\

N
/

N
20 H
5-Cyano-3-fluorobenzaldehyde (4 g, 26.8 mmol) was dissolved in hydrazine hydrate
and stirred at room temperature for 18 hours. The solution was poured onto ice and
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

25  from the aqueous layer. MS (ES): CgHsN; 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
30  N-hydroxy-1H-indazole-5-carboximidamide (D2)




Description of 020 Methyl 2-cyano-4-biphenyl carboxylate (D20) 0 0 The
follow ng reaction was split into two_batches with half the anounts: nethyl
3- 10 cyaﬁoamwﬁp&ﬁnifluoronethypsulfoﬁ@l]oxylbenzoate ( PCOEPLWSDS4947 4. 85
mol ), phenyl boronic acid (1.183 g, 9.70 mml ), potassium carbonate (2.011
g, 14.55 mmol ) and pal |l adiumtetrakistriphenyl phosphi ne(0) (0.561 g, 0.485
nmmol ) were dissolved in DMF (24 m) and the m xture heated in the m crowave
for 30 mn at 150 C. The two reactions were conbined and diluted with ethyl
acetate (50 mL) and the 15 mi xtufe@§iltered through ki esel guhr to renove
pal | adi um residues. The filtrate wds cqncentrated in vacuo to reduce the
anount of DVF and then the residug p idped between saturated aqueous
sodi um bi carbonate (50 nlL) and et hyl ‘e (50 nL). The organi c phase was
washed with further sodium bicarbonate (50 nL) and then water (50 ni)

The br own St LI (BFTH00 ) hiEBhidfle il (B8 KETend REBEERAL B 07357

Et OAc i n s disscived/sogpendsl imViedite 61 8trol),gieated theb0t it dred gliongddomt® lasures whi t e

solid (93 p I - 400 ; 4 , 9 (1H,
aa) . 7. sadpdiveriyott, TR oo A XS D lefeD. lentds (I ngBor i
25Desch i pevaporaiéd 024ive Zheljtencondpdoing {88 mga b axwhiiecsadidi MS ((B31)CsHDO

2008/ 1289514 R 795@@1 To met hyl 2-cyano- 4-bi phenyl car boxyl at e
(020) (93%#85%’5%1&%%) szadded et hanol (18 m) but dissolution did not
occur so dichloronethane (10 m) was added. 2M aqueous sodi um hydroxi de (2
m, 4.00 B@?J:A F@E fﬁﬁn added and the reaction 5 stirred for 2 h. To the
m xture | oronet hane (20 nmlL) and 2M aqueous HCI (10 nmL). The
| ayer s weBehswpead-Hieoethplethyhoxylhensaic asid (Rt ed with furt her

di chl oronet hane (20 nlL). The conbi ned organi c phase was dried (phase
separator) and the solvent renpved,in vacylo to give a white solid, which
was di ssolved in nethanol (30 nl), ang” aydedas sodi um hydroxi de was added
(2M 3 nmL). The 10 reaction was iry at room tenperature for 1 h before
addi ti®n of water (20 mL). The reaction was stirred for a further 1h.

Di chl or owten@yn@-hg%xms)chm@é beRSRe ek 5?@%%%% i iﬁftﬁ\hﬁm SNt featb@yer s

separated. The aqueous phase was extracte urther "di chl’or onet hane (50

m.) bef or with KeCRofitsh hekfolrverthicisprrasyd birisida i ea mipingsiae sepdipatoikiuraind t he

sol vent 1 gomugd, '7? %aéﬁdiostirr%dgiv\éﬁm%.emé telaBtiGrP AR dvaSthen &é&f@a k@ ROl I d,

(849 ng, 3.80 mmol ). M (ES): Cl4HONO2 reg1U|res 223; found 222 (M H1+).

Descri pt i 8Ygrofated 20 dpnRgs. ra-disspyed IBEIQR, filleirst and ersRoyHen £oae & qe22) 20 d

4- Chl ox 0- 3 btk i b ' ' iq 4 di | ved in
gf (éw%ﬂtﬁé |J\t§9ﬁéﬁﬁ5@‘5‘tér @gzzgg?:faécé Uhitd %h(é.&’@ié d&%l) ohnéf‘%édé ?P

et han ) and concentrate uric aci m ) was added. The

m xt ure wadxtwesf ethy| #nd methyl esters and used crude in the next reaction.
The crude intermediate (22.24 g) was dissolved in MeOH (75 ml), treated with 2M
aqueous NaOH (75 ml), heated to 60 °C and stirred for 2 hours. The reaction mixture

was then cooled to RT, the MeOH evaporated and the remaining aqueous solution
20 acidified 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. 3H (CDCl;, 400MHz): 1.42 (6H, d),

4.70 (1H, septet), 6.97 (1H, d), 7.97 (1H, d), 8.12 (1H, s). MS (ES): C1oH,CIO;

requires 214; found 213 (M-H").

3-Chloro-4-[(1-methylethyl)oxylbenzoic acid may be prepared as described in
25 WO02006047195.

Description of D4
5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazole
(D4)




the mcrowave at 100 C for 5 mnutes and then 120 C for 15 m nutes. The

sol vent WD 2008/ 12895147PCT/ EP2008/ 054647 was renoved in vacuo and the
resi due paoR0es/BseEsd bet ween sat urat ed %q. sodi um bi car b@caEe2¢08054%4) and
ethyl acetate (50 m). The aqueous |ayer was extracted with further EtOAc
(50 mM) and the organic phases were conbined, dried wth a phase separator
and concentrated in vacuo to give the title conpound (1.026 g) as a

5col ourl ess oil. 5H (nethanol -d4, 400 WVHz) 1. 40 (3H, t), 4.41 (2H, q), 7.76
(1H, d), 8.21 (1H, dd), 8.33 ( d) cri n of 022 (alternative
procedure) 10Ethyl 4-chloro ‘zi;:ikéqL nzoate (D22) C A

sol ution of 4-chl oro- 3- trlf yl id (10 g, 44.5 mol) in

ethanol (10 m) was split equal |y between two microwave vials. Concentrated
sul furic aehbbrd¢-0-[Emathyletteoadioiadoiccaoth (D8)Ui7 &2 nig), BDEI.HCH (698t mb) and'he

[ d h 1 | .
Tho.r eact Fop o D08 <P s et Tl S Bungsfinal ah AT oI et de
was parti hydm)e;dﬂdﬂndmela ﬂétﬂléoxmmmdﬂ ]Dzar(d&amg)smi; addehli amrﬂmenalb(mreé 100 m),

S oo hSaBiRS 0 Y6 S R, The R DS R DR ET S KPURERRE L bent

renoved i stavddarahé avegkeral, ehapdrated ¢o dynpssuad eddids2bvegl)in &02This golution | ess

| . 8H (400 d4
Descript | GRS tiassT UM BRORF T B0BThIRS B Bk HBs SR M Shrine o3y o
OH WO 206@pb2468 248 Rilvated2G08D ObUtGACE, %léhtedrtdrﬁnmnEjbe;forteafslnrmgndmmg)onat e
6. 63 in N, N-di pethyl f d DIVF 64
bai | ad! unPHeCPREEY o dh i BEGEneToRoue @95 600 3¢ GoRhsgl. SHEkEn
reacti®n DR eAI0HA) mtame((sm dy, oMey e1Ht sebbdd), @4@(1@% nIr3 Thedgqmu ned

reaction tur r d.t h t t acetate 5
and the s@"i;éﬁ’tg?%m" éhég{fg@é Q%ﬁzﬂ? e°§1 %E%?%\A%QSQF% éfié% %&t“%en et hyl
acet ate ( AQired psancuntedssr(M+H)O0 nL) and the organi c phase washed with
sodi um bi carbonate solution (100 nL). The organic phase was dried (MgSOH4),
filtered and the solvent renoved in vacuo. The brown oil was triturated
with dichl oronethane and filtered to give a pale yellow solid,
2-(triélu rometh | )z 4z bi phenyl car boxani de 10 (2.47 g) which was used
W t ho cation. To 2-(trifluoronethyl)-4- biphenyl carboxam de
(2 g, 7.5&thgol )3[5405-@3 bamb-4([80nmtl)ylml)ax}ﬂﬁdem}-aszsfi-umdnyﬂblcacqumﬁ(4. 23 g,
75 mmol ) an V\ﬁi h ture heated to 90 C for 18 h. The reaction
m xt ure B PF%aé'Ba cuo and the residue partitioned between
di chl oronet hane (100 nlL) agd 2M HG- The organi ¢ phase was
isolated 15 and dried (phaseysy ) d e sol renoved in vacuo to
gi ve the crude product. @ @ Me Hori zon, reverse

wat gave as an off-white solid

phase cartridge, eluting

the titl Cl14H9F302 266; d 265
AR TR PR L T L AT 1
2- (Trad | uqpeaeid)yivds %@bneenylmpmmnﬁl) amiré 38 Wi BKLCO, (367 mg)

followed by ethyl 3-bromopropionate (145 ul). The resultant mixture was heated to

140 °C in a microwave reactor for 1.5 hours. The reaction mixture was then cooled to
RT, evaporated to dryness and dissolved in H,O. This solution was extracted with
EtOAc (x 3) and the combined extracts washed with brine and evaporated to give the

25 titte compound (240 mg) as a brown oil. MS (ES): C23H2335CIN4O4 requires 454;
found 455 (MH").

Description of D5 (alternative procedure)
Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1H-
30 indazol-1-yl]propanoate (D5)




Batch A A m xture of Ethyl 4-chloro-3-(trifluoronethyl)benzoate (D22)
25(1.0 g, 3.96 mmol ), phenyl boronic ﬁCId (724 nmg, 5.94 mol), palladium
acetate (WO 20e12845di cycl ohexyl phosphi B) bi phenyl (140. 2PQE)EP20V/0pBEASSI UM
fluoride (689 ng, 11.9 mmol) in THF (8 mM ) was heated in the m crowave at
120 C for a total of 40 m nutes. MD 2008/ 12895149PCT/ EP2008/ 054647 Bat ch
B: A mxture of Ethyl 4-chloro-3-(trifluoronethyl)benzoate (D22) (500 ng,
1.98 mml ), phenyl boronic acid (290 ng, 2.38 nmol), palladiumacetate (2.2
nmg), (dicycl ohexyl phosph i (7 ng) and potassiumfluoride (344
rug, 5.8 mml) in Iﬂg<?4 m ‘ hedidd in the mcrowave at 120C for 20
m nutes. 5The reaction\m 3 i i
and the filtrate concentra
chromat ography (Si02, 0 to tohglve a m xture of
starting material and coupled product. T ratai al was di ssolved in
ethanol (10 m) and 2M NaOH (aq) (5nl) and then Reated to reflux for 3 h.
The sol vent was renmpoved in vacuo and the residue titioned 10 between
DCM and 2M ag. HClI. The aqueous | ayer was extracted 'Qg Lurther DCM The
organi ¢ phases were conbi ned and concentrated in vac &OBhe crude materi al
was purified by reversed phase chromatography on the Horizon eluting with 5
to 100% MeCN in water to afford the title conpound as a white solid (367
nmg) ( DN1081sgdlutionoAp, Et@&r@%ﬁhﬂﬂwyanﬂx@)(imigp)m@DwMﬁSMmé&mﬂ}pr@Qam f ound
265 15( M r i f Me ropyl ) benzoat e
(D24) O Ot%%zﬁgpgé?h{]% raﬁ?/lgr?o 4 %hﬁet@ﬁmﬁgvﬁgi%%é;mgxyl benzoat e
(D19) ¥1.9.¢33.8% mmﬂl) ) EW&s(Zaldderl 1608l aed IEJr Gp3a7) % St ael)sn n |
24. 25 moly)nd u t was

Q N- D'Tn&tﬂ%l ﬁ{o cﬁzf Eﬁ@ﬁ%gz% mif WasU QiR &feﬂg%ﬁﬁ&m rhl@&te ot Ublo&

t hen added 1, 1’ sphi'no) ferrocene oro pa I adiun(I1)
di chl or on@tringné h@@rﬁa | Tée m(ztt(%ﬂ@ diggoh@s Imﬁiﬁ)‘\cdhan ashe adthi watehead ed t o

reflux fogaAckh ame;fdﬂfué& Lbr\xglsﬁ‘%’ﬂ%h?%n%lﬁ e?ﬁge/del nté; AN Aé/%om@xaﬂé'q ot hen

fllteredtﬁrough celite he sol vent was

removed i Bo%aBEe 1070, Bk mnmsm@bbrbtean@obm@w@@g et Wike asRt a1 (50 nl)

and ter and the organic dried (phase separator) and the
sol ve @éﬁvg?} T GEAEAHS, %ésﬁogﬁ‘gﬁ\ﬁﬁs) PBarified by silica

chr omat ogr aphy, eI uting 0-15 A EtOAc in iso-hexane over 40 min. Two batches
30wer e col | ect ed, ogg of which was the title conpound as a col ourl ess oil
(233 ng, o 5150PCT/ EP2008/ 054647 1.072 nmol ). SH (CDCI 3, 400
MHz) @ 8. 2RiefHyl3- wlor&whywyguéGioatZ(BS)(lH d), 3.94, 3H s), 2.78 (2H

d), 202(1H m, 0.96 (6H, d Description of 025
53- Cyano- 4- ( 2- net hyl propyl)berTzcilc acid (D25) HO O

@)

0
Cl ~

O

15  Methyl-4-hydroxy-3-chlorobenzoate (10 g, 53.6 mmol) and potassium carbonate
(14.8 g, 107.2 mmol) were suspended in DMF (110 ml) and then ethyl iodide (8.56
ml, 107.2 mmol) was added. The reaction mixture was heated to 70 °C overnight.
The reaction mixture was filtered and the residue washed with ether. The organic
solutions were evaporated in vacuo and then dissolved in EtOAc and washed with

20 aq. NaOH and water, dried and evaporated to dryness in vacuo to afford the title
compound (11.24 g) as a yellow oil. MS (ES): C1oH1,°°ClO3requires 214; found (MH*)
215.

Description of D7
25  3-Chloro-4-(ethyloxy)benzoic acid (D7)




Met hyl 3-cyano- 4- (2- net hyl propyl ) benzoate (024) (233 ng, 1.072 mmol) was
di ssolved in ethanol (4 m) and 2M aqggous sodi um hydroxide (1 m, 2 mmol)
was addedwOTPhes/neet i on was stirred f 1 h. 2M aqueous PEUEPL®S/0FH6¥7 was
added and 10 the mi xture extracted with dichl oronethane (20 nmL + 10 niL).
The organi c phases were isolated and dried by phase separator and conbi ned
before the solvent was renoved in vacuo to give the title conpound as a
white solid (203 ng, 0.999 mml). M5 (ES): C12H13NQ2 requires 203; found
202 (M H+). 15Description of

5-Fornyl-2-{[(15)- 1- net hyl propyl|l oxy}benzonitrile (D26) NC (2S)-2-Butanol
(0.99 g, 0.013 nol) was dissolverd i nD (50 M) and the solution cooled to
0 C. To this was added sodi um hydr de,\(60% di spersion in mneral oil, 20
1.54g, 0.036 nol) in a portion-w sg g ner,Pthe m xture was stirred at 0 C
for 10 minutes after conplete gglei t e, 2 Fl"Ugy 0- 5-f or nyl benzonitrile (2.0
g, 0.013 nol) was then added and the reacion m xture allowed to warmto
roomtenperature (slowy within the ice Bdth) and the reaction m xture was

stirred oyernight, at room:t rature, T eaction. mxt.u S n cool ed
S0 0 G ol RmER sbad R & R Shdi ot SR e S 1B 2R R o
was parti tinootedh arethanbk (40 ganiwvas fadalet i 2v aex N d0 whi landather refulBDibll) , t he
conbi ned Qr.gani cs r ri assi ng through, WD. "

000! 160 R PATBCH e rBtaaf G i, 557 Nl e beor Birtprs wae ratioped,
evapor @t etdetiveed EyDAs andiditlde hydrdotlderdt acicsheragaricowvere dseperated jdeegpandluct . The

crude residue purified on a 40+M Bi ot age cartridge,, el.utin ith a 20
Lo 50 A nPirraes P ieyals B8 s Mg 8 R T Bb bR ateh 20mg) as
a white sl gide thdStifEESIMpEirRHS AiG>hiteespit r(@R12§)3 MSB (EHuBgHITAOE Mhjires

Descri pti .of 3xLyano-4-{[ (1S)-1- et hyl propyl i oxy}benzoic acid (D27)
NC 10To agg%ﬁﬁqq%g(ﬁﬂ%ﬁ@-"f ornyl-2-{[(1S)-1-nethyl propyl]oxy}benzonitrile
(D26) (220nmg, 1.08 mmol) in acetic acid (20ml) was added sodi um perborate
tetraﬂ%drste '3t34n g.17 mmol ), the reaction m xture was heated at 50 C
over e - reaction m xture was concentrated in vacua. Water
(-50nm) wasEthyleed -pipefidny()bebzdnitriatD@dded and the | ayers partitioned, the
aqueous | ayer was extracted tw ce rmbmwith 15 Et OAc (-30nl) and the

conbi ned organics were evaporated toydryness under reduced pressure to give
the title conmpound (245ng) as an off ite solid. M5 (ES): Cl12H13NO2
requires 219; found 220 (MN. Desc on of 028

205- Fornyl-2-{[ (1R) - 1- et hyl pr opy!l benzonitrile (D28). <Minn

4-Amino-3-ethylbenzonitrile (3.0 g, 20.5 mmol), 1,5-dibromopentane (11.1 mL, 82.1
mmol), potassium carbonate (5.67 g, 41.0 mmol) and water (39.6 mL) were all split

15  equally between ten microwave vials and each heated at 160 °C for 1 h. All the
reaction mixtures were combined and extracted twice with ethyl acetate (40 mL) and
the combined organic fractions dried (phase separator) and concentrated in vacuo.
Dichloromethane was added, the mixture filtered and then the filtrate was purified by
silica chromatography, eluting with 2-5 % ethyl acetate in hexane to give the title

20 compound as a colourless oil (823 mg, 3.85 mmol). Analysis indicated that the
compound contained small amounts of a dibromopentane impurity. MS (ES):
C14H1sN, requires 214; found 215 (MH").

Description of D9
25  3-Ethyl-4-(1-piperidinyl)benzoic acid (D9)




0 NC (2R)-2-Butanol (0.99 g, 0.013 nol) was dissolved in DV (50 m) and
the solution cooled to O C. To this Wg@ added sodi um hydri de, 60%

di sper si omoi2posm2gesnal oil (1.54g, 0.0 nmol) in a porti @ATHEPS@SMBLHEr , t he
m xture was stirred at 0 C for 10 25 minutes after conplete addition.

2- Fl uoro-5-fornyl benzonitrile (2.0 g, 0.013 nol) was then added and the
reaction mxture allowed to warmto roomtenperature (slowy within the ice
bath) and the reaction m xture was stirred overnight at room tenperature.
The reaction nmixture was then cool edGH0 C, quenched with brine and
diluted with EtOAc (-25ml). The mi xtyre was partitioned and the organic
fraction WD 2008/128951 52 PCT/ Iu:~ 054647 extracted with water

(-30mL), the combi ned organi cs werf ed by passing through a phase
separating cartridge and evapor at ed ness under reduced pressure to
give the crude product. The crude regi due|was purified on a 40+M Bi ot age
cartridge, eluting with a 20 to 50 ANg xture of EtOAc in hexane. This gave
the title conmpound 5(310ng) as a ygllowoil. 51-1 (d6-DVBO, 400 MHz): 9.88
(1H, s), 8.30 (1H, s), 8.15 (1H, d), 7.J49 (1H, d), 4.73-4.81 (1H, m,
1.63-1.79 (2H, m, 1.33 (3H d), O. (3H, t). Description of D29

3- - 4- -1- et h | i i D29) N 10C T | ut i
ot Lo or e T B RS B f oo TP (AR 1. 53
mol ) in pagebkiGe @214 g 30PIhnoBsSH atdadl @Bedhunamerber & mL) elfahysteate (471nyg,

3.05 mol ), .the reaction m xture was heated at 50 C over the weekend. The
reaction %r‘i” x&EdP'QCW%ﬁH@MQFa‘% Rd FHRNGTRARS STy N pxge éz-%ﬁﬂ§8-§&@i€€l‘) Et 0AC
(- mel? \C/ivafd %t@ddﬁm@%ﬁé E{ad%@magtgr@m%bbﬂdgo?%ied &dﬂnet;a Faeus hayehe wWas
extracte W, .Cce nor W C (- AN e Cconol o gani Ccs

evapor at ebeaFBOfHWt?ﬁ@ﬁ%W‘%f;meFO‘S @&93@5’ rper‘é@giﬁdewt”b agHRAYS el t4 t%Yh&ecS&H‘bound
(315ny) agaarephrbtathby AIaBdn Bnd e dtfempt Wab2iiddde® puefthe ifratd 8y Sound 220
(MH). 20 Descrlngbl on o

S el or o0 GO OBerBih e AiFSbmy3s. g 90l i pEsigh 8 SPEse combined,

methanol added and then the mixture acidified with acetic acid. The mixture was

10 filtered to obtain the filtrate, which was then trapped on SCX cartridge, washed with
methanol and eluted with 2M ammonia in methanol. On test scale this gave the title
compound as a white solid (96 mg, 0.41 mmol) and on the remaining material gave a
colourless oil (563 mg, 2.41 mmol). MS (ES): C44H4oNO, requires 233; found 234
(MH").

15
Description of D10
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

20  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

25  ethyl acetate (3 x 100 mL) and the combined organic fractions washed with brine



WD 2008/ 128951 53 PCT/ EP2008/ 054647

5- Chl or 0- 6- hydr oxy- 3- pyri di necarboxylic acid (3.00 g, 17.28 mol) was
suspendedwprzoasolgesme (75 nl) and treaf‘@d Wi th silver caPbdARL@®S8(03@47 Q,
24.8 mmol ) and 2- iodopropane (6.9 m, 69.12 mmol) and stirred at RT in the
dark for 18 hours. The m xture was filtered and the filtrate evaporated to
give the title conpound with S5inpurities (1.32 g). 6H (d6-Dvs0) 1.31 (6H,
d, 1.35 £6H, d% 5.13 (1H, sept), 5.40 (1H, sept), 8.22 (1H, d), 8.65 (1H,
d). Descr 190 Bw).oflriggB@rhiaget ﬁﬁ@é@tpﬁ)ea’ﬁ’r &@@‘éﬁm"é)ed I’-M@Wﬂ/%t%ﬂﬁ the  title

5-chl oro- y Y. hSSRr (

5- Chl or o- g rhé/) rdgﬁéé_“ -b%vmggﬁeéazﬁb%x??c ac):le Q?XMQ’%@OI?ODS)%O W-l wa85025uspended
in tol uenélH, m%ﬁ) (tahd) th-2at1éd de), 280sRHve) 1&dr(Bdnit e (3. 97 g, 14.40 mmol)
and 2- iodopropane (3.46 nml, 34.6 nmol) and stirred at RT in the dark for 3
days. Added further 2-iodopropane (3nml) and stirred for 24 hours. Added

Et 0Ac § 20Desgriptioh aFD¥hshed with water (200nl) and saturated NaHCO3 (50mil)

fol | oned g( and evaporated off the sol vent
. ‘tg% h '5?1- -ethyl itril !

to yield ?)(6 o e e t Fg%:%sgz)%nd Ias a Clear, colourless oil used

wi t hout further char acterisation. Description of D30 (alternative
procedure) 201- Met hyl et hyl N
5-chl oro- 6L(1- net hyl et hypoxy] - 3- pyri qi necar boxyl ate (D30) WO 2008/ 128951
54 PCT/ EP2008/ 054647 2- 1 odopropange{l12.42 m, 124 nmmol) was added to a
g
1
D

suspensi on of 5-chloro-6- hydroxy- i di necar boxylic acid (commercially
available fromFluka, 5.4 g, 31.1 1) and Ag2C3 (21.459, 78 mmol) in
CHCI 3 (200 m) and the reaction was 5Stiryed at roomtenperature for 3
days. The precipitate was filtered offf angd the solvent was renoved in vacuo

to give the title conpound (4 g, 4s a yellow oil

A mixture of 3-ethyl-4-iodobenzonitrile (D10) (1.23 g, 4.80 mmol), 1-cyclohexen-1-

10  ylboronic acid (907 mg, 7.20 mmol), sodium methoxide (778 mg, 14.4 mmol) and
bis(triphenylphosphine)palladium (Il) chloride (337 mg, 0.48 mmol) in anhydrous
methanol (12 mL) was heated at 80 °C for 10 minutes in the microwave. The
reaction mixture was partitioned between ethyl acetate (40 mL) and water (40 mL)
before the organic layer was further washed with water (40 mL), dried (phase

15  separator) and concentrated in vacuo. The crude material was purified by silica
chromatography, eluting 0-5 % EtOAc in hexane over 30 minutes to give the title
compound as a yellow oil (824 mg, 3.91 mmol). 8H (methanol-d4, 400 MHz) 7.56
(1H, d), 7.46 (1H, dd), 7.19 (1H, d), 5.61-5.56 (1H, m), 2.68 (2H, quart), 2.23-2.16
(4H, m), 1.85-1.68 (4H, m), 1.20 (3H, t).

20
Description of D12
4-(1-Cyclohexen-1-yl)-3-ethylbenzoic acid (D12)

COH




whi ch was used in the next step without further purification. M5 (ES)
C12H16CI NGB requires 257, found 258 [ ML-H 10Description of D31
5- Chl or o-W8O[20a8/12845My| et hypoxy] - 3- pyri dif necar boxyl i ¢ aci #CTBEPR2008/054647 OH
1- Met hyl et hyl 5-chl oro-6-[ (1- et hyl et hypoxy] - 3- pyri di necar boxyl at e
(D30)(1.6 g, 6.21 nmmol) in isopropanol (70 m) and water (35.0 m) was
treated with 2N sodi um 15 hydroxide (6.21 m, 12.42 mmol) and stirred for 3
hours to gl ve a single product. Evaporated of f the | PA, acidified with

a

gl aci al éﬂ1cb/C@B¢>éﬁnahM| @xqthxémr@enlﬁﬂ@aaﬂ) (B3 B19ESEHCMMPH AL ROtESSIUSH over
M504 a”thQQQé ®. ¢§| goéé 1%%0&% \é%holl\%g%@ﬂ shalwa@r %5 FhfL Wake hbitkg ag0POUNd
as a white solid. MST(ES) C91-1 requi res 215; ound 214 (M H+) . 20
Descri pti 8% 6f blgggte(@e[@pwéfqr@ tbr betagackign mixture was concentrated in vactio

5- Chl or o- Gad (the m?éwdeegdé}‘ﬂ%é{& BetR¥Eh dét‘ﬂ?ﬁ%@%@’ '('1903FHL§ érﬁ?ﬁ%que\é‘&

2008/ 128951 55 PCT/ EP2008/0 di um hydr oxi de , 58.2 muol)
was addledhydoehleri agig daMOﬁolmhbbqefp[eemqu)rgamc phase was Washed Wlth further
chloro-6- h{do éFﬁérﬁB’é&é tmh )80y, %n@é( 'Zdt%'s@%@?ér‘é&%)\’érﬂf SorlcERfted )?h \Ebcuélo 64 mmol )

i n 5met hanol stirred erature overni The sol vent

was evapoBie é@p btéef @@rep%@taSaa iySiaye OhARUS oM 31@[1 ramel) éa@M%dESggCWtsﬁz et her.

I't was thgn,ged 880 %yGild RARR[HUM sul fate and evaporated to give an inpure
white solid. Trituration Wwth DCI\/Igave the title conmpound as a pure white

solid. M5 (ES) COHi oCI NGB requires 215, found 216 [M+H 10 Description of
032 4 (1pey&lighsiksipiz y1)-3-(trifluoronethyl)benzam de (D32)

4-Cyclohexyl-3-ethylbenzoic acid (D13)
CO,H

4-(1-Cyclohexen-1-yl)-3-ethylbenzoic acid (D12) (803 mg, 3.49 mmol) was dissolved
15 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). SH (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).
20
Description of D14
1-Methylethyl 3-bromo-4-[(1-methylethyl)oxy]benzoate (D14)




CF3 15 4-Brono-3-(trifluoronethyl)benzonitrile (comercial) (1.2 g, 4.80
nml ), 1- cycl ohexen-1-yl boroni c aci d 0.907 g, 7.20 mmol ), sodium

met hoxi dewQQom788%1 14. 40 nmol ) and bf (tri phenyl phosphipa@)gpatos@asiown( | | )
chloride (0.337 g, 0.480 nmol) were added to dry nmethanol (12 nL) and the
m xture heated in the mcrowave at 80 C for 20 10 m nutes. The reaction

m xture was partitioned between ethyl acetate (40 ni) and water (40 nmlL) and
t hen the organi c phase washed with further water é%l The organi ¢ phase
was dri edA(WB8OR)0r §-brama-&hydryyenéos g1k (é-09 el &4 Mol a&ipgoproRane  crude
product wesgwfii, fisedmiyory é@ostaot%lsémﬁaca?m%@@95 PNY.4 :%HHI ADOME {(R78)- 75 %
ethyl acetate in hexane to give the title conpound as a white SO|Id (1

g). M5 (ES)L) wasbeatad4eseiyxfeniinr ddezeaction yascliowgd tapgol angywyas filtered.

2008/ 12895%@@&%@ E\PQ%O&WCQM&Y lrp‘%&?d Bﬁd Qe (PéSKR%S%Frtltloned between ethyl

4- Cycl ohexyl1l-3-(trifluoromethyl)benzam de (D3

54- ( 1-Ty chetiaireti5-h) and Q’\tatt@rfm&@rfbh%etvﬂ\}%é’ﬁié}?ﬁtﬂ@d (DM ¥8@HngThe. 16
Mol ) was ,afRopnseE vdd BWéJ‘ﬁﬁﬂgEe %@éarmo}) Wc&}%hf?%ﬂ% %cér@ kdgiveNndt+ Cube,

usi ng pal | adi um on carbon a | ow rate of /mn. The sol vent
was renovbite sampeundaastaoysliowedilt( H§6tg t718é1 m@@bo@Hdmﬁmotnﬂu 14@0 Y412) oB 0822 o).

M5 (ES i 7 \ I8 f D34

4- Q(/cl )ohexlfllld%%?é\lﬁﬁ ofﬁ%‘fﬂ;\ 41?)enzo 215%1%'?[8{ %4)”%@. H'?Tg a solution of
4-cycl oheit)Bl BH(drlfI uor onet hyOoenzam de (D33) (822 ny, 3.03 nmml) in
ethangd (40 n) was added potassium hydroxide (1.700 g, 30.3 mmol) and

water (5 m) and the reaction heated to 90 C bl ock tenperature for 3 h and
stirred aPeseriptiorrefBt5t ure for 16 h. Further potassi um hydroxide (1.700 g,

30. 3 mol ed at refl for 27 h. A
furthers ?rLBl}g?n vvg{@?'q ﬁ%&%&géjﬁ%#e%]e cﬁ)on heat ed ?)c()r 66 hours

(weekend). The reaction m xture was concentrated in vacua and the residue
partitioned between ethyl acetate 5 md and aqueous hydrochloric acid
(2M 25 nL). The aqueous |ayer was her extracted with ethyl acetate (25
nm) and the conbined organic phases dijied (MySH), filtered 25and the

sol vent renoved in vacua to give th | e conmpound as a white solid (737
ng). M5 (ES): Cl4F115F302requires 2 ound 271 (M F1+). Description of

035 1-Methylethyl 4-[(1-nmethylethy -g-(t rifluoronethyl)benzoate (D35)
r

15
A solution of 1-methylethyl 3-bromo-4-[(1-methylethyl)oxylbenzoate (D14) (2.36 g,
7.84 mmol) in ethanol (100 mL) and aqueous sodium hydroxide (2M, 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

20  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").

25 Description of D16
Ethyl 4-bromo-3-chlorobenzoate (D16)




WO 2008/ 12895157PCT/ EP2008/ 054647 A m xture of

4- hydr oxy-3-(trifluoronethyl)benzoic ﬁt id (commercial) (450 ng, 2.18 mol),
2-i odopr openeyr8GipL, 4.36 mmol) and %ot assi um car bonaPET(EPOBSMHTH647. 36 5
mol ) in N, Af-di net hyl formam de (40 nL) was heated at 70 C for 4 h before
further 2-iodopropane (218 pL, 2.18 mmol) was added and the heating
continued for 18 h. The inorganic solid was filtered off and rinsed with
ethyl acetate. The filtrate was concentrated in vacua and partitioned

bet ween ethyl acetate (150 nlL) ard MSO nmL) contai ni ng sone aqueous
sodi um hydroxi de. The organic | ayer |was dri ed 10(phase separator) and
concentrated in vacua to give the cihude title conpound (704 ng) as a yell ow
oil. M5 (ES): Cl14H17F303 requires found 291 (MAN. Description of 036
4-1 (1- Met hyl et hypoxy] -3-(trifluorp L) pbenzoic acid (D36) 15 OH To a

m xture of 1-nethylethyl 4-[(1-nethy yl ) oxy]-3-(trifluoromethyl)benzoate
(035) (704 ng, 2.43 mmol) in ethanol (110 nL) was added aqueous sodi um 20
hydroxide (2M 12.2 nlL, 24.3 mol ) Bhd the reaction heated to reflux for 1
h. The m xture was concentrated in vacua and the residue partitioned

bet ween et hyl acetate (100 nlL) and water (100 nmL) and acidified with
agueous hsrdraosﬂsb@msmn @fCA BroqriMs-cAI3rabkehzoid Beid 5108 U2 1 Lay@bl) wasthem@lr(a@:t ed

furth th te (10 2008/ 1

beT! Epnooaioust boe ESTRE oae e lle St Gl %ai%@@rﬂe 10669 n vacuo

to give the nHe]Edeeatmrzxﬁa?mmhimea t;ee\h/é@)/\/e?_gll a@ta]gtéfé&)? rfg,) i\e}gtﬁVﬁval(tErS()so )1 H11F303

requl res un . r 1 OoNn O \ \

STl or o 3 BplsuiR o fral Sihidieq HS B RBP et AP Hbingh PR nzoat o

(10 g, 53fractioael Jristagplthses eépeesgtor)nabMrcoptdiirated in vacuo to give the title
compound as a brown oil/solid (5.09 g, 19.3 mmol). SH (de-DMSO, 400 MHz): 8.06

(1H, d), 7.96 (1H, d), 7.80 (1H, dd), 4.33 (2H, q), 1.33 (3H, 1).

10
Description of D17
Ethyl 3-chloro-4-(2-methylpropyl)benzoate (D17)

@) Ov

Cl

A solution of isobutylzinc bromide in THF (0.5 M, 30 mL, 15.0 mmol) was added
15  under argon to ethyl 4-bromo-3-chlorobenzoate (D16) (2.00 g, 7.60 mmol) and then
1,1'-bis(diphenylphosphino)ferrocene-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
20 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). 8H (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),
25 1.32(3H, 1), 0.89 (6H, d).



m ) and then potassium carbonate (14.8 g, 107.2 mmol) was added fol |l owed by
n- propyliodide (10.4 m, 107.2 mmol). The reaction was heated to 70 C
over ni ghtwo20osfi2B45¢r ed and t hen t he fffrate was partiti eceEPR@SHesH7 Et 0AC
and water. The organic | ayer was separated, dried and evaporated to give
the title compound as a yellow oil (12.37 g). M5 (ES) Cl11H1335Cl103 requires
228; found 229 (ML-14). Description of D38 153-Chl oro-4-(propyl oxy)benzoic
acid (D38) 0 A solution of nethyl 3-chloro-4-(propyl oxy)benzoate (D37)
(RD108825-58-B1) (12.22 g, 0.053 mol) in ethanol (40 m) and 2M NaCH ag.
(40 m) \A@@s?_@ﬂg&gopmgso C for 3 hours. The reaction was allowed to cool
and then Teft at room tenperature over the 20 weekend. The reaction m xture
was pour e@-GHew-4(2rmethilerqpyllipnzaie agigd (B48) and Et 0Ac. The organic |ayer
was separated, dried and evaporatehto giye a solid which was triturated
with ether to give the title conpountNéas a white solid (7.7 g). M5 (ES)
C1l0H1135C103 requires 214; found 213 (MH+). WO

2008/ 12895159PCT/ EP2008/ 054647 Des ion of 039 Ethyl

[ N
3-chl oro-4-(1-pyrrolidi nyCbenzoat e 5 A m xture of ethyl
4- br ono- 3- chl or obenzoate (016) (2.53. 048 &2 mmol ), pyrrolidine
5 A solution of ethyl 3-chloro-4-(2-methylpropyl)benzoate (D17) (1.76 g, 7.33 mmol),

and aqueous sodium hydroxide (2M, 3.70 mL, 7.4 mmol) in ethanol (30 mL) was

heated at 40 °C for 3 h. The reaction mixture was concentrated in vacuo and the
residue partitioned between ethyl acetate (100 mL) and water (100 mL), the latter
acidified with 2M HCI (4 mL). The aqueous layer was extracted with ethyl acetate

10 (100 mL) and 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): C11H15°ClO, requires 212; found 211 (M-H").

Description of D19
15  Methyl 3-cyano-4-{[(trifluoromethyl)sulfonylloxy}benzoate (D19)

OO~

/S\\
F,.C O

To a solution of methyl 3-cyano-4-hydroxybenzoate (3 g, 16.93 mmol) and
20  triethylamine (3.54 ml, 25.4 mmol) in dry dichloromethane (60 ml) at 0 °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



(2.03 nL, 12.5 mol ), sodiumtert-butoxide (1.29 g, 13.5 mol ), BINAP (196
mg, 0.29 nmol) and tris(di benzyli denegcet one) di pal | adi un{0) (58 ngy, 0.10
nol ) i n WO 2be/e9se (120 nml) was heat ¥ to reflux under PATFPR008084637 h. The
reaction was allowed to cool and was filtered. The solid was washed wth
toluene and then the filtrate was concentrated. The residue was partitioned
bet ween ethyl acetate (150 nL) and water (100 nlL) w th aqueous sodi um

bi car bonat e %‘5)0 nL) added. The organic phase was dried (phase separator)
and concefd x&0alk andyihee a@ﬁe@waaﬁgg (2.1 2 xemb) before U’\lﬁsorﬁﬁﬂ'@ Phase Wgsrever se
phase chr grzy e%é@éaparsﬂowdnaghéséo&t%%@éoowawé & il WRlRE ompBLNE the

title conpound as an orange oil (600 ng). This contained sone inpurities.
M5 (ES): €d3[Eale3oEnNde( 5r‘@c§uj rés/ 028®0l)§ St 6 D% 400MHZ) Fuf4 (e, dp).i 3-8

conpound m | ar nmethod. 20 Description of 040
3- Chl oro- Elﬁ_?fqurd@ﬁ di % ﬁzgjl c acid (040) WO

2008/ 12895160PCT/ EP2008/ 054647 A m xture of ethyl

3-chl or o- gy £ Labvd hslg nyl ) benzoate (039) (685 ngy, 2.71 nmol) and aqueous
sodi um hy .36 nL, 2.72 mmol) in ethanol (15 nL) was heated 5
at 40 C f Methyt 2.cyapgr4-hiphenwlgathaxylate R2Be (1.36 nl, 2.72 mol) was added
and the reaction heated for a furdher h. The m xture was concentrated and
 The aqueous phase was washed with
ethyl acetate (2 x 100 nmL) and then|acidified to pH 6. A white solid forned
and hence was filtered off, washed-&{h water and dried in a vacuumoven to
give the title conpound as an off ite solid (362 ng). M5 (ES):
C111-11235CI NO2 requires 225; fou Q (M-1+). Description of 041

2- (Cycl opent yl oxy) - 54or nyl benzoni tr %1) O 15A solution of

cycl opentanol (1.15g, 0.013 nol), in DVF (50nml) was cooled to OC. Sodium
hydride (1.54g, 0.016 nol) was adge orti onwi se to the solution and the

m xture stirred at OC for 10 m nu Hf t er conpl ete addition. 3-Cyano-4-
fl uorobenzal dehyde (comrercial) (X0g7 0.013 nol) was then added and the
m xture allowed to warmto roomtenperature and stirred overnight. The
reacti on mhatfelloeingaseazlorc was esdhttmtoO@oamichrsj with \Wwal tlmjderdmnnshmettﬁweure was

washetd i Eietnat B S o RO PR U PAT R B (Eoa 3B nind T e

to dry. Thleergdﬂaunbm@racwam m@erﬁt'i(amadol) npatassmnacmﬂbcbrfwe nedntueg pussfied by

Bi ot age SP4 40M w th . .20-6Q% e a s _el.uant e product
cont atni n 19 Eth 8P, RN pAFGAP SR 8615 o 0B mnldIF ke
2008/ 12898is6dIRRedTi thEFMBQ% b6 thy adxtoret hneayecbindhe Imécrowaveefor Gopainrat 1§A. 029,

4.2 mmol ), EQSIE? g\f(f %clfr{s%lﬂéjgco%%m(egsa?nd cﬁl&%gl lifh~ tl%%% ]é{\'ci%o mlL% and%Ind 216

(M-1+).
15  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 (MgSQ,), filtered and the solvent removed in

20 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).

25 Description of D21
2-Cyano-4-biphenylcarboxylic acid (D21)




53- Cyano- 4- (cycl opent yl oxy) benzoic acid (D42) O To a solution of (D41)
(0.13g, 0.604 mml) in acetic acid (2 ) at 50C was added sodi um perborate
t et r ahydrai0eo@gi2gs®eg, 1.208 nmol) portYon-wi se. The rea®Cirar200805464 Was
stirred at 50 C overnight. Stirring was continued at 50 C for 48h, 10

sodi um perborate tetrahydrate (0.093 g, 0.604 mmvl) was added to the
reaction mxture and stirring continued for a further 2 days, the reaction
m xture was then left to stand for 2 days at roomtenperature. The sol vent
was rempved in vacuo and the m xt{igg titioned between ethyl acetate
(-20m) and water (-20m), the aquepus |ayer was extracted wth ethyl
acetate (2x 15 -15nl) and the conbiaed organic | ayers were concentrated in
vacuo to yield the title conmpound 0§y, 0.435mvpl) as a yellow solid. M5
(ES): requires C131-113N3 231; fp 230 (M H+). Description of 043
2054341 Hi ndazol -5-y1)-1, 2, 4- oxatheazols 5- y1] - 21( 1- net hyl et hyl

)oxy] benzonitri le (D43) V\D 2008/ 12895T6RPCT/ EP2008/ 054647

3- Cyano- 4-[ (1- net hyl et hypoxy] benz acid (can be prepared as described in
W2005/58848) (1.52 g), EDAC (2. 1/ and HOBt (1.51 g) were dissolved in
DVF (30 m) and then stirred for utes

N- hydr oxy- 1Hi ndazol e- 5- car boxi m darh de (D2) (1. 39) was added and the
reaction te f t. The
ol vent wag PErR Z8vif-Eiclien orBorBHE X020 (S8 g, 353, ARl BUFLDLANL: (o0
and aq. seitianoh( b8@d}lbldrmaselutlmhdldmcg@ncw Soay@ﬂormr@ﬂwpdﬂ&némasdadm and

evapor at edyt S AENOS T hAGHR. 2THE 4 AP Fad B GRS EhuTal A v L1

et her and e ace ive the title
conpound @18&681 fog¥ hasl cathpinriktussovasiaddes t(l@ﬂi)rorr@lf@lﬂﬂmﬁﬂ_) aeqal\/lraxBJeB% f ound

hlarol - 8- Y (10 ST cti¥efers Wete! SLppRUORhY P RORE Shracittutet fhdher |
(D43) 15 dighioyamshang (20-mitgt Ak eomppedydrdeme plyd sectdsodriedd pidse0@palicierh rrg,
2. 437 mm%)ld %Qéj Pi rﬁr %Wovéb_i'/h% 5(9'&? 9?’?89,%?‘)&' éahgaWhQ: \glgg)d s(sgf@?clj]yl ani n437

mol ) were di 586 i'n acetoni r|Ie ore a d|n T e e
(0. 374 nl methadd! (FbML) ankdeaqueous sodium hydroxide was added (2M, 3 mL). The

10  reaction was stirred at room temperature for 1 h before addition of water (20 mL).

The reaction was stirred for a further 1h. Dichloromethane (60 mL) was added and
the mixture shaken and the layers separated. The aqueous phase was extracted
with further dichloromethane (50 mL) before the combined organic phase was dried
(phase separator) and the solvent removed in vacuo to give the title compound as a

15  white solid, (849 mg, 3.80 mmol). MS (ES): C14HNO, requires 223; found 222 (M-
H").

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

20
O 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



20resulting m xture was stirred at roomtenperature for 3h then at 80C for
48h, then cooled at roomtenperature. The precipitate fornmed was filtered
of f and dwe=0aessin Et 0Ac and washed?(ith wat er, evapoPaTradr2@aH54647

chr omat ogr aphed [0-15% Et OAc i n cycl ohexane] to give the title conpound
(170 ng, 179% as a pink solid. M5 (ES): Cl19HL5N502 requires 345; found
(M) 346 25 Description of 044 and D45

Et hyl 4-[ 5- (5- {3-cyano- 4-[ ( 1- net hyl et hypoxy] phen 4- oxadi azol - 3-yl1)-1H
- met hy/Retrapewsd) [hHeasp1and the, wswamaatﬂ@neqb,by{fyeematwak@om 20diunbut anoat e
_(D44) & ebl'&é{llboﬂat[a§5é%Ii%océ(tﬁ?/lrbc@fa‘l‘e iffOlmﬁefﬁé’éqLPebUé’ RRXY Wa BREYtdd Witrd, 4- 0xad

but anoat e

| .
- 50 1or itbas BIOKR (585 on), anch iatcanls ghas s, whieocaminssd digHariy BobgF®enzoni ¢
i1e( D43) ég&patgg’ang (%cmpeltéd Wogabic &8! W’edth'entltgvgorﬁéoﬁﬁd) mm%%g@ (567

1 4- br onobut anoat e (0 wer e

nmg, L. :

added. 5Théolﬁ@réﬁ$§|cwn8wfa(melﬂm10éd4 t490d9HD 1.4p (34, Hoér4§ (t2hieﬁ)a1 V@Maldl do cool .
The react r @’?ﬁl rtitioned between water and Et OAc. The organic
| ayer wasgggéar a(?dé §3d egﬁ'and evaporated in vacuo to generate the crude
product which was purified by flash chromat ography (EtOAc/petrol 1:6 to
1:1) to generate ethyl 4-[5-(5-{3-cyano-4-[(1- 10

met hyl et hypoxy] phenyl} 1, 2, 4- oxadi azol - 3-y1) - 1H-i ndazol - 1-yl ] but anoat e

( D44) n of DA? (altesnat pedureb- DVS0) 1.14 (3H, t), 1.39 (6H, d),

( B M (3 At|ve
2.04- 2,18 4.51 (2H, t), 4.99 (1H
sept)?o EW%@" §J1§"/8%fﬁ£t)’¥)ée%j°8gg¢ﬁﬁ)dd) 8. (29 (1H? d), 8.213 (1H,
dd), 8. 52 (1H d), 8.57- 8. 58 M5 (ES): C25H25N504 requires 459;
found (M#+) 460 and RD108825- 1 | 4-[5-(5-{3- 15
4- oxgdi azol - 3-y1)-21-1-i ndazol - 2-yl ]
but anoate (D45) (66 ng) as a whiffe soli dYOH (\c16-DVS0) 1.16 (3H, t), 1.37
(6H, d), 2.14-2.26 (2H, m, 2.3 4 03 (2H, q), 4.51 (2H, t), 4.99
(1H, sept), 7.57 (1H, d), 7.78-"7.80 (1H rr) 7.89 (1H, dd), 8.42 (1H, dd),
2582 ]gé:jné@oiutlgn %74%hﬁ)$o Q%Hlsugﬁrg?tlﬁxgg)%nﬁéyacﬁ) (10 Y544 ERAmER RHARNRG 41 ¢ equi res
Et hyl [ 5- (5“){\’33%?@%QOIw'V(@I\M@MMOéPWW@W]%%r@qf}ceﬁtf%eﬁsb%&tﬁ%Gib(o-?ﬁ yl)-1H
| ndazol - Aqwbvb@%%a&Eto(é%ﬁ)waM@52%&6%8%%5#%3%&%%%&%0@&@@5 in fiepared in
a simlar flashion to (044) from 543-(1 Hindazol-5-y1)-1, 2, 4- oxadi azol - 5-
y1] - 215[(1W\%P\N?V9e@h%b>@/f%e3‘i)z@ﬁiuiq€| indotab 4B faﬁ‘a'oétrhWUfQﬁWﬁi@aw@'ﬂ@ The
crude mat ghi dbndEralidl inf Vo P¥hd Fésﬁduea«xs@;aamnsﬁbodb@mgh ORI (16@ ngj ve the

title conpound as a 5yellow solid 1N504 requi res 431 found
(ML- 1+) 48pd aq. sodium bicarbonate (100 ml), the organic phase was separated, washed

with aq. sodium bicarbonate (100 ml) and water (2 x 100 ml) and then dried (phase
separator) and the solvent removed in vacuo to give the title compound (4.126 g) as

20 acolourless oil. 3H (400 MHz, methanol-d4) consistent with previous example.

Description of D23

2-(Trifluoromethyl)-4-biphenylcarboxylic acid (D23)
@) OH

CF

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

3

4-bromo-3-(trifluoromethyl)benzonitrile (4 g, 16.00 mmol), phenylboronic acid (3.90 g,



Description of 047 Ethyl 3-(5-cyano-1Hindazol-1-yl)propanoate (047) 10

To a solution of 1Hindazol e-5- carbonlérlle (D1) (2.8 g, 19.72 nmml) in DW
(60 m) WO 20ebcdie8YS¢esi um car bonat e (1 86 g, 39.4 nmol) PCOIHPRMSHS45y7 et hyl

3- 15 bronopropanoate (3.8 m, 29.6 mml) The reaction mxture was stirred
at 80 Cfor 3 hours and then allowed to cool. The solvent was renoved in
vacuo and the crude nmaterial was partitioned between Et0Ac (x2) and water,
the organics were conbined, dried and evaporated. The crude was azeotroped
wi t h t ol uéa8 amdl @ﬁé@omfsmm @dbwtﬁf (G&ha.ctt-@ Ay P Aydimethyiernasidee 1: 3)
to glve3 f Nl hh
Lt o tea (mF O gﬂc\gé@ggﬁ@d 3.2 g tg%ggtﬁ&{enylgg&:ﬁh%@nmmb i ane02
requir es ol o lragh (FW'OEMaS D@%tégllbtt%rm'@"fo"\@ﬁf G(ta'l5pe°rQ1z§Qr nRocBRiur e)
Ethyl 3-( 8ohbiRbe rééﬁbﬁ‘%%t‘ﬂbs%é!@ﬂﬂfe?&ﬁﬂw‘?ﬁg‘ﬁ EdRtE washEY yith ethyl acetate

2008/ 12895165PCT/ EP2008/ 054647 To sol utton of 1H 1 ndazol e-5-carbonitrile
(D1) (3. 88ng)thesolyephiamoved iDMRCUBS Fﬂ'? regidus s drariirned etween gthvba. 6
mol ) andathse @ b@%lﬂ%r@@%ﬂ%ﬁ\@f%ﬁd b érg%hbc Opr%zermhédw Sk

3-chl or opr opanoat e wer e adde he reaction 5 m xture

was stirrbigaenge olytiep ( %OQIGIIH) S Tﬁﬁd)rgmpmqeo‘«%“dd'ﬂ‘iﬂ a$O-) TWB?F%QJE%nt was
removed i fhev@siit 3 VREINCYAEHS. MBHeChiofh Wa@%tﬁr‘a‘iéooww d%?d?@rﬁ@thgﬁ@'a‘c and

wat er, the orﬂanl cs were separated, washed with brine, dried and
evapor at ednd fiReredr fodgivevas Pa eYﬁ"PWp@d'dwzt(Ff'fhl@TQJ”éﬁ@W)aﬁ‘ré'plhﬁ@Y\C%b@qu'%I by

flashyghr gt agr aRRY, (B 0ASd I &x%RBet qu@netropl}nfl%ﬁtlérp b V@- taﬂtﬁﬂ'orge@lfyl)-a yel | ow
gum MS data as for previous 10exanple. Descr Iﬁﬁ%ol on of 7 (altérnative

or ocedur ePiPheryigarbaxapide: §2 to- 7154 T ethapp) (10 Fihyas ead@@dmotaaswm
151H i ndagpdr8xide ?@Q@Sﬁ'?%%h%| ) (o) whtdr 5n(91the2ﬂ"rl)&§rerﬂ§éltéd Y@QO dCSf&OHS’%d in NN

di met hyl f or mam d cesium car bonat e . | ) and et hyl
3- br orropﬂ'b%éﬁ?@ﬁ@fé”ﬂﬂursa’vaﬁCO”S%““P"WI‘QGCM%?@ HM@é'dUQ’ Iﬁértlﬁp&f{%?@wﬁ&% heat ed

at 80C  gichloromethane (100 mL) and 2M HCI (100 mL). The organic phase was isolated
15 and dried (phase separator) and the solvent removed in vacuo to give the crude
product. Purification using the Biotage Horizon, reverse phase cartridge, eluting 5-
100 % MeCN in water gave as an off-white solid the title compound (960 mg). MS

(ES): C14HoF 30, requires 266; found 265 (M-H").

20
Description of D23 (alternative procedure

2-(Trifluoromethyl)-4-biphenylcarboxylic acid (D23)
O OH

I CF

Batch A: A mixture of Ethyl 4-chloro-3-(trifluoromethyl)benzoate (D22)
25 (1.0 g, 3.96 mmol), phenyl boronic acid (724 mg, 5.94 mmol), palladium acetate (44

3

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.



for 4 hours. Diluted with Et0Ac and washed with water (3x40nl), dried over
MySO4 and evaporated. The m xture was purified by flash chronmat ography,

el uti ng 200Ep@Aes9S$0- Hexane 10- 30%th6§ 10-20% to give PBTAER2Yp/0fwH7t he
first isomer (yellow oil) and (1.509g) for the second isoner (pink solid).
Anal ysis of the first isomer by 1H nnr indicated that is was the 1-isoner
contam nated with the 2-isoner (ca. 20% 6H (d6- DMSO, 400MHz) 1.05 (3H, t),
2.95 (2H, .97 (2H, % 4.69 (2H, t), 7.74 (1H, dd), 7.92 (1H dt),
8.28 (1H, Bagch B. @mxtmq of gyl 41\549I%’Eé)(t"ﬂ@qr@mleiwh@@@aieeeﬁm &00mg: 1.98f ound
(V) | 2042 RN AGRARLEORGRLETRO0BIAOAA) DSRGALIAN beMla! (DAfng A M Xt ure

of ethyl 4-(4-cyano-2Hindazol - ut anoat e

4- (4- cyan@J%Iql‘igmmosmhlypmh@midétr@g)(@WBFyofaSS'LNl rﬂusz't'dﬁ e44fmet h§mmol)
4- br omobujangag @md%a%%a@bd ulrtr%% c%wavla atlﬂzb b@@'@rzﬂ)’ rﬁmf}te%af bonitrile (0.143

g, 0.999 mmol) cesi um car bonat e . ') in 10

N, N- di Fret he fr@?%ﬁmfﬁllétu(%‘ fipry bﬁé@h@t"?\r& BdwgrﬁdCQﬁ@*él'ﬂ%fo”éﬁre@@n@ thediltade ni ns.

Cool ed, db&ﬁHeﬁﬁat\é/Hﬁrhv&?u'%)”l’h@ﬁé’sﬁcﬁfe%é@&ﬁfﬁe& %9%3?9%%%?9 a9 (Bfte, Brgani c
washed with 3x15ml of water, dried (magnesi um sul phat e) evaporat ed and
purified By EfOASHN bRraedtogive pHyixierael sigtiop Materiapaed puplesriody@/ Hiskane t o
gi ve part jigker2PRAS AlssOedin étﬂ§n6l‘M’0 hRCAFRY 2V WA (&) LSy %*Fﬂ@rtﬁ&wt ﬁéété@t' on
were reconbined to give the title mxture of 15|sorrers m_p

(CDCl 3, Aoy feod h-Theopelvent 1wassrqmagyedt in vapuo gand4ihe rﬁf'duﬂ PR Ioogqn a) .

4. 53 {@H, pbtveed D@M(aihb*zl\nﬂga HC. Erﬂe(a§hbo&%yerlma7s1e>&r1a'éked%9h,fuﬁhéﬁDéﬂAH d). OH
(CDCI 3, 400MHz) for 2-isoner 1. q

4.58 (2H, Thy Org?i”@spf(afﬁﬁ W& CO"ﬂb'BEtd (amm COH%Bntfa?eob'e VEgHD- cruge s ‘(rﬂl-l d) 20

Descri pti @as Hfuriféd bﬁle&é"réél%hé{& Qﬁr%ﬁ%@dgr&)hy éh MeHeFigorPEILBR G With 5 to
4- (4-cyano- 2H i ndazol - 2- yQout anoat e & et

4- (4- cyand00%i Magoin yaiar) oueterdathe "ctl?48§>mpWDd as a white solid (367 mg)

2008/ 128973 ¢(a7H4 H7BROSLER4G8T 80 AMS! (Sl € 4PIng3@2|"|'léhu#bsb?mQL‘MoaQQ@t e (5.36
m, 374mm|3, 1H- 1 ndazol e-4-carbonitril nmol ) and cesi um
car bohat e(N48)30 g, 56.2 mml) in N N di rrethylforrramde (50 M) was heated
at 80 Cfor 90 mns. Cooled, diluted with 5Et 0Ac/water and the organic

washed with 3x30mL of water, dried (rmagnesium
Description of D24

Methyl 3-cyano-4-(2-methylpropyl)benzoate (D24)

_0._0

\\N

20 To methyl 3-cyano-4-{[(trifluoromethyl)sulfonylloxy}benzoate (D19) (1.5 g, 4.85
mmol) was added bromo(2-methylpropyl)zinc (48.5 ml, 24.25 mmol) in
tetrahydrofuran (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

25 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

30  were collected, one of which was the title compound as a colourless oil (233 mg,



sul phate) and evaporated. Purified by flash chromatography eluting with
Et OAc/ hexane 1:3 to give the title mxéure of isoners (4.7g) as a yellow
oi | . M5 (WORPs/1IZ3F1L15N302 requires 28 found (ML-1+) PEBEP2@BOSKHT ption
of 049 A mxture of ethyl 3-(4-cyano-2Hindazol-2-yl)propanoate & ethyl
3-(4-cyanoH i ndazol -1 -yl )propanoate (D49) CN IN O 15A m xture of ethyl
3-bronopropanoate (1.808 g, 9.99 mol), 1Hindazole-4- carbonitrile (0.715
g, 4.99 mol) and cesium carbonate (4.88 g, 14.98 mol) in
N, Ndi met h{{07 dmmrah)-déH(ONE)s. ¢A0 MH2): §vd8 (Ht.i d)r 8d5dihd. ddat 88 (A, 80 304 or 2
hours. Cogqle I e t hyl a (40nL) and water (40nl) and the
organi c wgigh dz\?\nbt%ﬁéglgon%ml? rﬂgtoegr%c(ggf ed (nmagnesi um sul phate), evaporat ed
and purified by flash 20 chromatography eluting with 3:7 ethyl
acet at e/ h?}?é‘@ﬁgm giyss 1. 199 of col ourless oil which slowy crystallised to
a white s LC/ M5 showed this to be a -3:1 mx of isonmers.. M
(ES): T133-CyrBnsb@-methiiprepyRlaengoiciacid(RRSNL+) 244. WO
2008/ 12895168PCT/ EP2008/ 054647 ri pty on of D50 and D51 Et hyl
4- (5-cyano- 1H i ndazol - 1-yl ) but anoat ® 0) and et hyl
4- (5-cyano- 2H ndazol - 2-yl ) but anoate (D51) 5To a sol ution of
1H i ndazol e-5-carbonitrile (D1) (1,93g, 13.59 mmol) in DMF (45 m) was
added cesium carbonate (9.1 g, 27.[9 gl ) and then ethyl 4-bronobutanoate
(2.92 m, 20.4 mol ). The reaction heated at 80 C for 6 hours. Most of
the DMF was renpoved in vacuo and theJreswtdant material was partitioned
bet ween et hyl acetate and water,_thejorgani & were washed with brine, dried
and evaporated to 10 afford 4 g ofva gum The crude material was purified
by flash chromat ography using 1:4 [Et OAc in hexane. The top running spot was
isolated to afford RD107973-39B1 which was identified as ethyl
4- (5- cyanfreih | RepzRL4-fo-wked 8@&0@%3 b24 283 dePVEQ72L. ol Sias L)
204213(%1? WQZ%WWW 8\ W B)Ivat}d |§74(1H dd),
7.88 (1H, d'é§0|VQ§j Q‘Sett‘qfllqﬂ )“' B”QZNBaMOH&ﬁOd'HW hW@’(‘@S PHENBY2S r equi r es
15257 f OUB@déMh@@%ctlJrhﬁaé @Mﬁéd forANH, ”QMS&R@OM‘@HC‘I gﬂi ﬁ‘ﬂ.ﬁ@aé %déécf Qﬁéljt he
title conpound. O—|E[ DIVE0) 15 (3H, t) 15-2 1 (2H,
4. 01 {®H, thg) mixiurgex aggd (o, d'?ﬁ'oro‘?‘eﬁ@“él@p r@l‘d)* 107 Mgy ﬁqaorgaayc pr@s@,‘% 8.44
E)échr n)pt glﬁﬁaz)%s()%lgéd Qr)Edt d@{ﬂb@%@@ sESHHoF @Rd 2ombirRdnskiériMhe 2eRen2fas

i pti
3-{5-( hde%&?}’&ﬁ”ﬁdﬂqO@r&b‘Pﬂ@? Hile compoynhas 8 whte pelid (495 Ao - 299 051))-

2008/ 1289RtH@iy1c FRZNGS 1 &84 £03; found 202 (M-H).

t),

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

— ]
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,
20 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
25  diluted with EtOAc (~25ml). The mixture was partitioned and the organic fraction

extracted with water (~30ml), the combined organics were dried by passing through



NH2 Et hyl 3-(5-cyano-1Hindazol -1-yOpropanoate (D47) (1g, 4.11 nmol) was
di ssolved in ethanol (30 m) and sodi um bi carbonate (1.73 g, 20.55 nmmol)
and hydr ox9l2ae8/me9shydr ochl ori de (571 , 8.22 muol) wer @Cagareahs/oT4ee7
reaction was heated at 50 C 5 overnight and then allowed to cool. The
reaction mxture was filtered and the resi due washed wi th ethanol. The
filtrate was evaporated to dryness in vacuo and the resultant crude title
conmpound (1.06 g) was used the subsequent reactions. Description of D52
(al t er nat p\,@hqﬁeoég@ﬁja@)g cg@@g@ypnd then evaporated to dryness under reduced

3-{5- (hyd %{@\@ t'&oa(/é The) QhitRt Bb@dhctlhmbn&ﬁé@lreétddé M&%O&ﬁﬁ@ét&] éfﬁﬂ)uvl NH,
Et hyl 3- yano- 1H | ndazol - 6208 anoat e was

di ssol ved qutﬁ&@t ¢ratiigpe.(Hating ‘)"tbaﬁ Ou%n Hixe e l@i)ﬁ)@"éc (nlhep@hg Tf2§) 9889 mol )
and hydr oyl g4g E&né&ﬁ&yE’ZZ@%B Usi H&vHite "doliTIMSB (B3): W%N@?rr eshs; The

reaction was | eft roomteénperature overnight and t hen heat ed to 50 C for
4 hour® tf%'ﬁdIZQﬂl(MHO) cool overnight. The reaction mixture was filtered and
t he resi due washed with ethanol. The ethanolic filtrate was evaporated to
dryness in vacuo and then triturated with ether to give the title conpound
(764 ny) ReserinlignefRAl | d of approxi mately 90% 20purity. MS (ES):

C131-116 he . 2rh h gfiption of D52
(alter na{\?%apr%ocggﬁ?e‘l) it Ogglllé ggl%%éé‘?’/@ 68/ 054647 Et hyl

3-{51( hydroxyam no) (i m no) met hy1)- i ndazol - 1-yl } propanoat e (D52) NH,
5Et hyl 3-(5-cyano- 1H i ndazol - | ) pr oate(OWr) (3.84 g, 15.8 mmol) was

)

O
NC

10  To a solution of 5-formyl-2-{[(1S)-1-methylpropyl]Joxy}benzonitrile (D26) (220mg, 1.08
mmol) in acetic acid (20ml) was added sodium perborate tetrahydrate (334mg, 2.17
mmol), the reaction mixture was heated at 50 °C over the weekend. The reaction
mixture was concentrated in vacuo. Water (~50ml) was added, EtOAc (~30ml) was
added and the layers partitioned, the aqueous layer was extracted twice more with

15  EtOAc (~30ml) and the combined organics were evaporated to dryness under
reduced pressure to give the title compound (245mg) as an off-white solid. MS (ES):
C12H13NO, requires 219; found 220 (MH").

Description of D28
20  5-Formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile (D28).

)

O
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
25  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



di ssolved in ethanol (100 m) and sodi um bi carbonate (6.6 g, 79 nmmol) and
t hen hydroxyl am ne hydrochloride (3.3 g, 47.4 mmol) were added. The
reacti on we0ss28®sd to 50 C for a tot ﬁg of 11 hours andPCH&ER2008/08464D cool
overnight. The reaction was filtered and the residue washed with ethanol .
The filtrate was evaporated to 10 dryness in vacuo and the resultant solid
triturated with ether to generate the title compound (3.79 g) as a white
solid. M5 (ES): C13H16N403 requires 276; found (MK') 277. Description of
D52 (al tepﬁaqqtqpewm weted yr40ml). Becprpbined organics were dried by passing through

3- (5- Rhydé%&@éns@&)rét'ldﬂ &QMEEE %H]evéﬂibrb%"i}é%‘r& ¥|u}19érol%ﬁﬂél§)t &eé%g)to NH,
Et hyl 3-(5-cyano-1H-indazol -1-yl) propanoate . nmol ) was
di ssol veddiva t@ erafe Prqduot. e crudedeaidye wap @é“ﬂ*ﬁﬁd@fbél‘}pbﬁl Féj@tagg C@'E"Fd%?; 29. 6

mol ) andegadd Witk B f@fob&ﬁ%tﬁuxﬁﬁe%?E%AJ th Ian"a*FTQ' Thivghk ﬁ"l@qﬁlg coﬂb%uﬁa xture
was heated at” 60 C 20 overnwg\éd filtered and the filtrate was
-

evaporat eB10d193 @61allovnoiEt D\M§@e&0wl\ﬂ|'ﬁ12 888 ( 1("3&)2@@9 (1Hs).e1Dver
MySat and gy i % RLO t 290 g of
white cry taIE rgﬁ’gg?\}?’rggﬂl}%?ﬁé ﬁeﬁafg%%?jH éq%&’a?gﬁj ﬁ/g%? L?
C13H16N403requires 276 ; found (M-1+) 277. 25Descr| ption of 053 WO

2008/ 1289 / 054647 Et hyl
4-{5- Rhy dBl,Z&rP g ?B%B ) met hyl ] - 1Hi ndazol - 1-yl } but anoat e (D53) NCH

Et O2C 3magomﬁ(ﬂ?)e‘bmeﬂwlwpaﬂ]gkﬁblealoin@pmm%b that described above
from 050 RD107973- 5039B1. M5 (ES)-_Cl141-118N403 requires 290; found (MH)
291. Description of 054 Ethyl
4- { 5- Rhydr oxyami no) (i m no) nmet'Ay’
10This was prepared by a simlar l'“
4- (5- cyano-2H-indazol - 2-yl ) but anoat
290; found (M H4)291. Description D55
15Am X ur eof et hyl 3-{4-[ (hydr oxyam no) (i m no) net hyl ] - 2Hi ndazol -

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

QHyI } but anoate (D54) , CH
at descri bed above from et hyl
51) oMb (ES): Cl14H18N403 requires

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

15 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").

20
Description of D30

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

A

N\CI



yl} propanoate & ethyl 3-{4-Rhydroxyam no) (i m no)nethyl]-1Hindazol -

yl } propanoat e (D55) WO 2008/ 12895172PCT/ EP2008/ 054647 A m xture of ethyl
3- (4- cyanwozpbsmeeszol - 2- yl ) pr opanoat ed% et hyl 3- (4- cyan®CTHP2008/054647

i ndazol - 1-yl ) propanoate (D49) (1.2g, 4.938mmwl) (sanple was a -3:1 m xture
of 1 and 2-isoners), hydroxylam ne hydrochloride (0.686 g, 9.87 mmol) and
sodium 5 bicarbonate (2.072 g, 24.66 mmol) in ethanol (15 m) were heated
at 50 C for_3hrs. The solid was filtered and the filtrate evaporated to
dryness t 8- (dilere-6hydagpy-Tpyrisinacadexyiciacid @GN & rid - A4VRMeb nfasrsyerendedin ni xt ur e
of isomer gudde (ABShi) QA@H@M&? wWitRasliveE SakoRate PH4 §W8 Zhihol) Lee$cri pti on
of D56 Am xtureof et hyI 4- é 1(hydr oxyam nor?gl m no -2H-| ndazol - 2-

yl } but ano®deRePAYe £6.9 40IRA d?dwathaﬁld)ﬁ(tirfﬁﬂ Yfeimhipe] dat @rn‘tfabewrSﬂhe

yl } but anoﬁﬁ)@ur(aoégé fh’gmmnrate %V%a%éﬁonb%é Uhe i %Wdund with

4- (4- cyano- 2H-i ndazol - % but anoate & eth MéJT' cyano-1

i ndazo? - 1impuriges shedve JH48)PVMEO24815(6H) d96‘83 )d(§a1r$p<l1é| WeR!)a0-43: 2

m xture ofyH s8pg #25 RN .65 )qu xyl am ne hydrochloride (0.135 g, 1.936
nmol ) andt SOC?I H?n bi car bo?1at e 879, 4.84mmol) in ethanol (5 m) was
stirred and heated at 80 C for 90 m nutes then diluted wth ethyl acetate

(30m) / W@&@ﬁgﬁé@&ﬂ%@@eﬁ-ml\@r@%&ur@{'i ed 20 (magnesi um sul phate) and
evapor at e ng) as a col ourless gum LC/ MS
showed a 3: '\Qethvlﬁﬂaﬂ Srahderer&I(himpethylegian] iyl éfpysmﬁcarWatﬁ(eéo) M5 (ES):
C14H18N403 requires 290; found (MAN 291 Description of 056 (alternative
pr ocedur e)

25Am xt ur eof et hyl 4-{4-[ (hydr oxyam no).¢(rno) net hyl | - 2H i ndazol -

y1} but anoat e&et hyl 4- { 4- Rhydr oxyam noy (i m no) net hyl ] - 1H i ndazol -

y1} but anoate (056) WO 2008/1289517 QT/ ER2008/ 054647

10
5-Chloro-6-hydroxy-3-pyridinecarboxylic acid (1 g, 5.76 mmol) was suspended in

toluene (200ml) and treated with silver carbonate (3.97 g, 14.40 mmol) and 2-
iodopropane (3.46 ml, 34.6 mmol) and stirred at RT in the dark for 3 days. Added
further 2-iodopropane (3ml) and stirred for 24 hours. Added EtOAc (200ml) and
15  washed with water (200ml) and saturated NaHCO; (50ml) followed by water (200ml).
Dried over MgSO, 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)
20  1-Methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D30)




Et 2C A suspension of A m xture of ethyl

4- (4- cyano- 2H i ndazol - 2- yCbut anoat e &_et hyl 4-

(4- cyano-weRoesdagwii - 1- yl ) but anoat e (Oﬁg) (4.7g, 9.13 mMBCY/EPI@EHOS®4Nas a
-2:1 mxture of 1 and 2-isoners), hydroxylam ne hydrochloride (2.54 g, 36.5
mmol ) and 5 sodi um bi carbonate (7.67g 91mmol) in ethanol (50 m) was heated
at 50 C for 3hrs, cooled and evaporated and partitioned between

Et OAc/ wat er. The organic |ayer was dried (nagnesium sul phate), evaporated
and triturated with ether to give the tlitle mxture (4g) as a white solid.
NVR and LCMS showed 2: 1 m xture of iscﬂggg. M5 (ES): C14H18N403 requires
290; found (M) 291. 10 Descri pti onQof 7 Ethyl 3-(5-{5-[3-ch |
oro-4-(ethyl oxy)phenyl]-1,2,4-oxad i azoé -3-yl}-1Hi nd azol -1- vyl

) propanoate (057). 15 Ethyl |
3- (5- Rhydr oxyam no) (i m no) net hyl ] -
0.96 mmol ) and 3- Chl or o- 4- (et hyl ox
20 were stirred together in DVF (5
(142 ng) were added. When the reactign was judged to be conplete (analysis
by LCMS) it was cooled and the regy M m xture was partitioned between

Et OAc and ag. sodium WD 2008/ 12895174RCT/ EP2008/ 054647 bi car bonat e
solution. The organic |ayer was separ and washed with water, dried and
evaporated and triturated with ethanol to give the crude product.

Puri fi cat Reoddpyoddnag 2. éhmmmgmapmas(aﬂti@d\w deuspreasidn 3f 5-ghlbrdty- t o af f or ded

h itl 135C] N404

ool es hUSOREM e B iacy MBakfer Bl ieibRe sBE! FukE 3% 50

Et gyl 3- [5n(n‘.ﬁ}|){a’3~fdc¢ygagn:®tg4(2(l%rgat?ﬁyﬁreblhynwwgpﬁéhylm}aﬂdtrﬂa rbacticmdvaz ol - 3-y1) - 1H-
azo at e

L P A RET A hPeralhe on 31 Th: e prscipitate vps HisBdalane i) (265 mo.

0.96 mmol )solvémm\yaaneméve{c( ih-vaetdntol ghvehiple it ybinporral @ adirth) e aryebew pil epar ed as

descri bed n W2005/, 58848 0 d HOBt (142
o) w0 uhip s R0 BLRC fex| icd wli %W}%W%Eﬂ} G e

t enper at ureguiwep51, ieuntezsggMkH]t hen heated at 80 C for a further 4 hours.
The reaction m xture was

dazol - 1-yl } propanoat e( 052) (265 ny,
zoic acid (D7) (192 ng, 0.96 mmol)
at 80 C and EDAC (203 ng) and HOBt

10  Description of D31

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

A

N\CI

'/

@) 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
15  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) C9H1035CIN03 requires 215; found 214
(M-H").
20

Description of D31 (alternative procedure)

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



15 cool ed and then partitioned between Et 0Ac and sodi um bi carbonate. The
organi c | ayer was separated, washed with brine, dried and evaporated to
dryness iwoOwva@uassThe crude materi al was purified by fl| &sh/EPReosidtcdyr aphy
to afford the title conpound (214 ng) as a white solid. M5 (ES): C24H23N504
requires 445; found (MN 446. 20Description of D58 (alternative procedure)
Et hyl 315- (5-{3-cyano-4-[ (1- net hyl et hypoxyl pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1H
i ndazol -1-yl ] propanoate (058) WD 2008/ 12895175PCT/ EP2008/ 054647 CO2Et A
m xture of 3-cyano-4-[(1-nethylethypoxy] benzoic acid (can be prepared as
described in W2005/58848) (371ng, 1. 8jq;1—zl ), EDAC (547mg, 2.85mmol) and
HOBt (437ng, 2.85mmol) in DVF (5ml) @as ft standing at RT for 10 m nutes.
5 Added et hyl 3-{5-Rhydroxyam no) (i m|no)nethyl]-1Hindazol -1-yl}propanoate
(D52) (500nmg, 1.81nmol) and |eft i overni ght at RT. Added EDAC
(200ng, 1.04mmmol) and left standin 24 hours. The m xture was heated at
80 C for 2 days, standing at Rl ea ¥ght. The m xture was heated at 80 C
for a further 4 hours. Added Et O0Ac (%0ml) and washed with water (60m),
sat. NaHCO3 (60nml) and 10 water (60 The Et OAc | ayer was dried (MgSOH4)
and the sol vent evaporated. Tritur@fin@mi th ethanol gave the title
conpound (523ng) as a beige solid. M5 (ES): C24H23N504 requires 445; found
(M) 446. Description of 059 15Et hyl

3-(5-{544%( 4~ i r ik - \di azol -
3-y1}-1H {é%é{gﬁm{éy LB s2ich tE’)'glg”))é S o b RO o2 a7
4- [ (1- Vet pipetGri(pasaipyiethyhaxyt-B-pyridnecanypieiz 139) &c9.d1 1(@BBNo)Iin0 ny, 0.4
nmol ) S i i g%- 1 mmol ) and HOBt
(81 rrgyvaon%lﬂ%m?r@ gﬁgmkgn%%eg%t%em%%%%msrs ti(ti?ﬁ%g%(l)?rgg\%sm nut es and

t hen Et hyevapo{&ed Refpr esulahsing Yth @Vhid§ handgxinacting widtetper. ltwag them opanoat e

(052) (11%. : i ; ‘Reat ed overni ght
B0 G B s TR R eat ed for

anot her 4THyiaton wihR G gappie ttlzeomppundas adyedwhitrdsalideMBdRel i on was heat ed
over ni ght o TheNaeh i3 15X {Up8 28 fvagdded to a mixture of ethyl acetate and

sodi um bi car bonat’e, 't he or gani cs were separated and the aqueous extracted
with fQrther ethyl acetate. The combi ned 10 organics were washed with water

and then PBek@SntidH bg3ANd evaporated to give the crude product. This
mat eri al y flash chromat ography (Si02) to afford the title
compound ¢&2-Gyglohewen(1pd)-3-(triflqpramstiybbenzanided®32B88: f ound (MA 489.

Description of 060
15Et hyl 4-[ 4- (5-{3-chl or0o-41(1- net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) -
)

15

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
20 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):
25 C14H14F3NO requires 269; found 270 (MH").



yCd N 0,, NCO2Et A m xture of ethyl

4-{4- Rhydr oxyam no) (i m no) net hyl k2H-i pdazol - 2-yl } but anoat e & et hyl

4-{ 4- Rhydwoxyesm2se)y (i m no) met hy1] - 1H Phdazol - 1-yl } but an®aT/FPDBBIN54687 27 ¢,
20 0.930 nmmol ) (a 3:2 mx of 1 and 2-isomers),

3-chl oro-4-[(1-nethyl et hyl ) oxy] benzoic acid (D3) (0.200 g, 0.930 mml ), EDC
(0.196 g, 1.023 mmol) and HOBT (0.157 g, 1.023 mml) in

N, N-di nethyl formam de (5 ml) was stirred at 80 C for 16 hrs then at 120 C
for 2 houPéescription @bB33 on was cool ed, diluted with ethyl acetate (40ml) and
vat er (40g10ychshbxyNS- (@R ReURPBER-hidR (B3IPNL of water, dried (magnesium
25 sul phate)” and évaporated. The crude nmaterial was purified by flash
chromat ography eluting with 3:7 ethyl acetate/hexane to give two products
which were triturated with 1.} 0 gi ve 66ngs of upper spot and
36ngs of | ower. The upper spot\was i -substituted i ndazole. 6H
(CDC13, 400MHz): 1.24 (3H, t), /I.4% 31 (4H, m, 4.12 (2H, q),
4.55 (2H, t), 4.73 (1H, m, HN8 (1% 7Y52/(1H, dd), 307.62 (1H, d),
8.07 (1H, dd), 8.11 (1H, dd), 8.29 (1H,C ), 8.70 (1H, d). WO

2008/ 12895177PCT/ EP2008/ 054647 Descriptioh of D60 (alternative procedure)

Et hyl 414- (57 (-3- or 4101 . } 4- i | =3-y1l)-1H
ndazal - 1T IDEP AR LS TEREEEEND B FBER (o ! AT RIRRAPhae 17

et hyl 4-{ disRbiyelr oxyatirand)(68 milhehdrbydrpdgnated usidazol H-Zubgl iding palzaiun & et hyl
4-{ 4- Rhyd ' o A1 - ' - 1=yl 49, 13.78
mmol ), 3- éﬁ?%&gh%?%‘?lwn@wly %ﬁé%"i?ﬁ%ﬂigf%el%%.véﬁ %%?8’?5‘.’%"2’%8),6'0% 13.78
mrol ), EDO ¢iZe g fifle compoendnas|a) whitedsdHOBE2Z mg3 2MSdESE 52 atsmaikd yequite®MVF ( 40
m) was SEH'rf&%daﬁgﬁ'l\/ll-i* r 3hrs to forminternedi ate then heated at 120C for
2hrs to cycl’ise.” The sol'ution was cool ed, diluted with Et0Ac, washed with
wat er 18x dried (magnesi um sul phate) and evaporated. Purified by flash

chr omat 0gpaRbYofdHbf Bsq W t h Et OAc/ i so- hexane 1:3. The conbined fractions
wer e evap the title 15 conpound (1.5g) as a white solid. M
(ES): CamzitieyDa-(triflporomethyhBenzaignadid (BBR) 469. OH (CDCl 3, 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, @). 20Bescri ptjer

Et hyl 314- (5-(3-chl oro-4-[ (1- meih
- indazol - 1-yl ] propanoat e (Olg

1} -1, 2, 4- oxadi azol -3-y1)-1H
8PCT/ EP2008/ 054647

15
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

20 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

25 and the solvent removed in vacuo to give the title compound as a white solid (737
mg). MS (ES): Cy4H15F30, requires 272; found 271 (M-H").

Description of D35
1-Methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate (D35)

30



CO2Et A m xture of ethyl

3-{4- Rhydr oxyam no) (i m no) net hyl ] - 2H iLndazol - 2-yl } propanoat e & et hyl

3-{ 4- Rnyawoxyesm28e) (i m no) met hy1] - 114°{ ndazol - 1- yl } pr op&adaPeoogossy7 ( 700

ng, 1.27 mol) (a 3:1 mx of 1 and 2-isoners),

3-chl oro-4-[(1-net hyl et hypoxy] benzoic 5 acid (03) (0.544g, 2.53 mol), EDC

(0.534 g, 2.79 mmol) and HOBT (0.427 g, 2.79 mmol) in N, N-di net hyl f ormam de

(10 mM) was heated at 120 C for 2hrs, cooled, diluted with ethyl acetate

(60nl) and washed with water (3x20nl). The organic |ayer was dried (MgSH),

evaporated and purified by flash chr omat@gv-@y eluting with Et0OAc/ hexane
as a ite solid. 6H (CDCI 3, 10

1:4 to give the title conpound (380ng
400MHz): 1.17 (3H, t), 1.46 (6H d 2H, t), 4.10 (2H, q), 4.70-4.77
(3H, m, 7.08 (1H, d), 7.53 (1H, dd )M3H, d), 8.05-8.12 (2H, m, 8.29
(1H, d), 8.71 (1H, d). M5 (ES): C23HZ335CI NdO4r equi res 454; found (M')
455. The fol |l ow ng conpounds srepared by simlar chemstry to the
previous 15 exanples. In some casegythe carboxylic acid, EDAC and HOBt were
stirred together prior to additiorn/of the am doxime. In sone cases the
reaction m xture was stirred atTZ%)m tenperature prior to heating. Unless
stated otherwi se, the reactions were carried out at a tenperature between
80 and 120 Cin DW. In sone cases further EDAC and/or HOBt were added. In
the case of D91 further carboxylic acid was 20 added. The products were
purified Bymitirbesf 4hyaisdxyehi(tofttragethphiyenzoici ddit édononerciPARS0 mey, e2.$&d phase
chromat ogra precipitatjion o he oduct, fromthe reaction m xture
sl g et RRBH. g BAsEEbRseTaes Bh 0 PimBl SR PRiaR IR CadfhretE s de Lt e Nare
Precuror mviI D62V, K -@imethyfoetanyil8{4Gmlphas hehtedrad7@- C(fpr ©pyetory fyrtheny |
1-1,2, 4- Oﬁ%jdo%%gpla%é%%‘ilg E]t'-éq ?nzrgcl)l}ﬂv\é!s)a%gjgggﬂg?ﬁeehgﬁ%% c%?lgnued for 18 h.

The inorganic solid was filtered off and rinsed with ethyl acetate. The filtrate was

concentrated in vacuo and partitioned between ethyl acetate (150 mL) and water

(150 mL) containing some aqueous sodium hydroxide. The organic layer was dried

10  (phase separator) and concentrated in vacuo to give the crude title compound (704

mg) as a yellow oil. MS (ES): Cy4H7F303 requires 290; found 291 (MH").

Description of D36
4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid (D36)

-

CF

15

3

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
20  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



[MH 455 D63 40 C N--.. ethyl4-[5-(5-{3- chloro-4-[(1- nethylethyl)oxy]p
henyll-1, 2, 4- oxadi azol -3-yl)- 1Hindagzol-1- yl]butanoate D53 & D3 [ MH] 469
N o_40 WORMSI2PSE F, N | N Ethyl 4° 5- {544- PCT/EP2008/054647

combined organic layers dried and concentrated in vacuo to give the title compound
as a yellow solid (563 mg). MS (ES): C41H4,F303 requires 248; found 247 (M-H").

Description of D37

5  Methyl 3-chloro-4-(propyloxy)benzoate (D37)

@)

Cl ~
O
Methyl 4-hydroxy-3-chlorobenzoate (10 g, 53.6 mmol) was dissolved in DMF (110

ml) and then potassium carbonate (14.8 g, 107.2 mmol) was added followed by n-
propyliodide (10.4 ml, 107.2 mmol). The reaction was heated to 70 °C overnight,

10 filtered and then the fitrate was partitioned between EtOAc and water. The organic
layer was separated, dried and evaporated to give the title compound as a yellow oil
(12.37 g). MS (ES) C41H43>°ClO; requires 228; found 229 (MH").

Description of D38

15  3-Chloro-4-(propyloxy)benzoic acid (D38)

@)
OH
Cl
O

A solution of methyl 3-chloro-4-(propyloxy)benzoate (D37) (RD108825-58-B1) (12.22
g, 0.053 mol) in ethanol (40 ml) and 2M NaOH aq. (40 ml) was heated at 60 °C for 3
hours. The reaction was allowed to cool and then left at room temperature over the

20 weekend. The reaction mixture was poured into a mixture of dilute aq. 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°ClO, requires 214; found 213 (M-H").



phenyl -5- (trifluoronethyl)- 2-thienyl]-1,2,4- oxadiazol-3-yl). -

1H i ndazol - 1- yl)butanoate D53 [ MH] 52%E O-N-- o i D65 F ¢, FF PO N
et hyl 3- [ SWORoq8BR28I| or 0-4- [(trifl uor Bret hyl ) o xy] pheny RPCT/EP2()08/054647
oxadi azol - 3-y1)- 1Hindazol -1- yl]propanoate D52 [IVH 481

Description of D39
Ethyl 3-chloro-4-(1-pyrrolidinyl)benzoate (D39)

@) O\/

Cl
O
A mixture of ethyl 4-bromo-3-chlorobenzoate (D16) (2.53 g, 9.62 mmol), pyrrolidine
(1.03 mL, 12.5 mmol), sodium fert-butoxide (1.29 g, 13.5 mmol), BINAP (196 mg,
0.29 mmol) and tris(dibenzylideneacetone)dipalladium(0) (58 mg, 0.10 mmol) in
10  toluene (120 mL) was heated to reflux under argon for 3 h. The reaction was allowed
to cool and was filtered. The solid was washed with toluene and then the filtrate was
concentrated. The residue was partitioned between ethyl acetate (150 mL) and
water (100 mL) with aqueous sodium bicarbonate (50 mL) added. The organic
phase was dried (phase separator) and concentrated to give an orange oil. The oil
15  was purified by reverse phase chromatography, eluting 5-100 % acetonitrile in water

to give the title compound as an orange oil (600 mg). This contained some
impurities. MS (ES): C13H16>°CINO, requires 253; found 254 (MH").

Further title compound (85 mg) was made by a similar method.
20

Description of D40

3-Chloro-4-(1-pyrrolidinyl)benzoic acid (D40)




0- N4O, D66 F op F ONiss, h er ethyl 3-(5-{544- cycl ohexyl- 3-
(trifluoronethyl)p henyl]-1, 2, 4- oxadi 8zol -3-yl}- D34 & D52 [WH 513
1H i ndazoWo2008y123951 opanoat e 6 PCT/EP2008/054647

Cl
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
5 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-
10  white solid (362 mg). MS (ES): C4;H,>°CINO; requires 225; found 226 (MH*).

Description of D41

2-(Cyclopentyloxy)-5-formylbenzonitrile (D41)

)

NC
O

15 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

20 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



D67 \ o FF F ao ONFit ethyl 3-(5-{544- (nethyloxy)-3- (trifluoronmethyl)p
henyl] -1, 2, 4- oxadi azol -3-yl}- 1Hi ndg%ol -1- yl)propanoate D52 [IVHL+] 461
D68  z) .W0.2008/12845My| 3- (5- { 543- chl or©8-4- (nethyl oxy) ph@Q§/EP2008/054647

1] -1, 2, 4- oxadi azol 3-y11-1 Hindazol 1-yl ) propanoate D52 [IVH1+] 427 D69

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 C13H3NO3; 231;
found 230 (M-H").

Description of D43
20  5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-methylethyl)oxy]benzonitrile

(D43)
0
XN
NS N ]
= NH



et hyl 3- (5-{543- ethyl-4-(1 - piperidinyl)phenyl 1-1,2, 4-oxadiazol 3-y11-1
H i ndazol 1-yl ) propanoate D52, D9 [ MH],_ 474 D70 0O- \ ipi,\ \
Z | . ,,2ZW0 20080891 - et hyl 3-{ 545-(4-20ycl ohexyl- 3- et REIIEROVSDF4647

1, 2, 4- oxadi azol - 3- y1]-1Hindazol -1- yl}propanoate

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

5  cool overnight. The solvent was removed in vacuo and the crude was partitioned
between EtOAc and aqg. 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): C1oH15sN5O, requires 345; found (MH") 346

10
Description of D43 (alternative procedure)
5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-methylethyl)oxy]benzonitrile
(D43)
15
O
~N
AN N !
= NH
/
O—N

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

20  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):
C19H1sNsO, requires 345; found (MH') 346

25
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-

30 indazol-2-yl]butanoate (D45)




D13, D52 [M H 473 D71 ethyl 3-(5-{543- D52& [MH] <o-\\ 2Z 0/ z
cyano-4-(2- nethyl propyl)phe nyl]-1,2, 4- oxadi azol -3-y1}- D25 444
1H i ndazoWvo2eosyRpasepanoat e 63 PCT/EP2008/054647

N N N 0
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O
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5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-methylethyl)oxylbenzonitrile  (D43)

(200 mg, 0.58 mmol) was dissolved in DMF (5 ml) and Cs,COj3; (567 mg, 1.74 mmol)

5 and ethyl 4-bromobutanoate (0.166 ml, 1.16 mmol) were added. The reaction was

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-
10  methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]butanoate (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):
CusH25N504 requires 459; found (MH') 460 and RD108825-187A2 ethyl 4-[5-(5-{3-
15  cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2H-indazol-2-yl]butanoate
(D45) (66 mg) as a white solid. 8H (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) CysH25N50,4 requires 459; found (MH") 460.
20
Description of D46
Ethyl [5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1H-
indazol-1-ylJacetate (D46)




D72 ethyl 3-[5-(5-{3- D52& [ MH] bronmo-4-[(1- D15 499, \ 1/ 0 z .
nmet hyl et hyl ) oxy] p henyl11l-1, 2, 4- oxadi g‘%ol -3-yl)- 501 1H i ndazol - 1-

yl ] pr oparvsi@at2e08/128951

10

15

20

25

PCT/EP2008/054647

O
N%j@\‘/ =N o
AN N |
s
O—N

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,3H21NsO,4 requires 431; found (MH") 432.

Description of D47

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47)

(0]
/H‘\O/\
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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): C13H13N30; requires 243 found (MH") 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
5  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

10  example.

Description of D47 (alternative procedure)

Ethyl 3-(5-cyano-1H-indazol-1-yl)propanoate (D47)

O
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15  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
20 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%) &H

(de-DMSO, 400MHz) 1.05 (3H, t), 2.95 (2H, t), 3.97 (2H, q), 4.69 (2H, 1), 7.74 (1H,

dd), 7.92 (1H, dt), 8.28 (1H, d), 8.38 (1H, dd). MS (ES"): C13H13N30, requires 243;
25 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). 6H (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). dH
(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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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

5 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.

10  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 CN

15 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

20  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): C43H3N30, 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)
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5 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

10  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, t), 7.74
(1H, dd), 7.88 (1H, d), 8.28 (1H, d), 8.41-8.44 (1H, m). MS (ES): C44HsN3O, requires

15 257 found (MH") 258.

The lower running spot was isolated to affordthe title compound. dH (de-DMSO) 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). C14H15N30, requires 257 found (MH")
258.

20
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)
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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 (571 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)

D78
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Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D52)
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5  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

10  dryness in vacuo and the resultant solid triturated with ether to generate the title
compound (3.79 g) as a white solid. MS (ES): C43HsN,O3 requires 276; found (MH")
277.

Description of D52 (alternative procedure)
15  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 (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

20 overnight. Cooled, filtered and the filtrate was evaporated, dissolved in EtOAc,
washed with water (3x20ml), dried over MgSO, and evaporated again to give (1.75g)
of product. A further 0.290 g of white crystals were recovered from the rotary
evaporater. MS (ES™): C3H1sN4O3 requires 276 ; found (MH") 277.

25 Description of D53
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Ethyl 4-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}butanoate (D53)

NOH

H,N \

~

EtO,C

This was prepared by a similar method to that described above from D50 RD107973-
5 039B1. MS (ES): C14H1sN4O3requires 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): C14H1sN4O3 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)
HN NOH HN NOH
A\ N =
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N N CO,Et
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nmet hyl et hypoxy] p henyl11-1, 2, 4- oxadi azol - 3-y1)- 1Hindazol -1- yl]butanoate
D56 [ VH E] 460

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

5 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): C3HsN4O3
requires 276; found (MH") 277.

10 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)
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15 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

20 (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): C4HgN4O3 requires 290; found (MH") 291

Description of D56 (alternative procedure)

25 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

5  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 ftriturated with ether to give the title
mixture (4g) as a white solid. NMR and LCMS showed 2:1 mixture of isomers. MS
(ES): C14H1sN4O3 requires 290; found (MH+) 291.
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Description of D57

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

yl)propanoate (D57).
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Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanocate = (D52) (265
mg, 0.96 mmol) and 3-Chloro-4-(ethyloxy)benzoic acid (D7) (192 mg, 0.96 mmol)
20  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): Cx,H2**CIN,O4 requires 440 found (MH*) 441.

Description of D58
Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1H-
indazol-1-yl]propanoate (D58)
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Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanocate  (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»3NsO4 requires 445; found (MH") 446.

Description of D58 (alternative procedure)
Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]propanoate (D58)
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A mixture of 3-cyano-4-[(1-methylethyl)oxy]benzoic 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. NaHCOg3 (60ml) and

10  water (60ml). The EtOAc layer was dried (MgSQO,) and the solvent evaporated.
Triturating with ethanol gave the title compound (523mg) as a beige solid. MS (ES):
C4H2N50, 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-yI}-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): Cy4H23F3N4O4 requires 488; found (MH") 489.

Description of D60
Ethyl 4-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-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. 8H (CDCl3;, 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]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]butanoate (D60)
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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)oxylbenzoic acid (D3) (2.96 g,

10  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

15  compound (1.5g) as a white solid. MS (ES): CuH,5*CIN,O, requires 468; found
(MH") 469. 8H (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), 8.06 (1H, dd),
8.10 (1H, dd), 8.29 (1H, d), 8.70 (1H, d).

20 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
5 acid (D3) (0.5449, 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 2hrs, cooled,
diluted with ethyl acetate (60ml) and washed with water (3x20ml). The organic layer
was dried (MgSOy), evaporated and purified by flash chromatography eluting with

EtOAc/hexane 1:4 to give the title compound (380mg) as a white solid. 8H (CDCls,

10  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): Cx5Hx5>°CIN,O, requires 454; found (MH") 455.

The following compounds were prepared by similar chemistry to the previous
15 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
20 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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Et 0Ac. TheD®? ganilc pfidse was washed wiltgth¥H204-(ot{3-Bd | 89%¢ conteMidt ed in
vacuo. Purificatijon the residue by flaghorftugmat ogaaphy onhssilica gel
[ 15-40% Et OAc/ cyc¢l ohexane] gave the tiftle 10cont%53nd (30 ng, |17% as a
l'i ght yel| ow sol i|d.c-ME\ES) C24H26C1NgG4bipeeyiMles 483, found|484 [ MHH|
Description of 0106 Z- Cyano-4-[(1- nelt?xjo%g%&g_@(] benzoyl c¢hloride (0106)
0C Oxaly| chlorijde (0.224 m, 2.56 mol')’ was added|to a stifred sol ution
of 3-cyanpo-4- [(1-nethy poxy] benzqiyd-Heindazaltii-ch can be prepared as
described in W2005/ 58 Q 2. 43 hp3Rbatei N DEM (10 m ), fol ljowed by
DMF (20pl1l) and 20t he resul [N xtur e%lv?/as st%?r ed at roomtenperatjure for
2h. The splvent was WD 200 95194RCT/ EP2008/ 054647 evaporated to give
the titlel compound (545 ng, 100 as gn olive green|solid which was used in
the next |step wi tthout further purificdtion. Description of 0LO7
SEt hyl 3-[b- (5-{3-cyano- 4-[ (doget hyl et Hypoxyl phenyl} -1, 2, 4- oxadi azol|-3-y1)-1
H i ndazo| -1-y1] -2, 2-di net hyl pr opanoatje (D107)
Toasol ut i 0P8 5- [ 3- (XFRi ndazol - 5- y0- 1, 2,e4hydx adh(af®[2- 5-DF#] - 2] ( IMH']
met hyl et hyl ) oxy] benzoAitrile (D43) (85 MOl N
N, N-Di met byl f o mari deld0 (DVF) (5 i) (Buon iR hy 23 521
3- brono- 2|, 2- di met h{yTr gpanoat e (D98) (|¥BBPheNyMI- 492 |mMmmol ) and Cs2003 (120
ng, 0.369 mmol). |The Tesulting m xtursg _stisrred at 80C for 48h tlhen
cool ed to] room t enper gtsyre and di | ut ed 1&9?@?&{1%&@% The organic phagse was
washed with watern, driethgver, MJSO andliethhoenatoléded i n vacup. Puri|fication
of the residue by flash dQrogdtagraphy But%h!)-téa gel| [30-50%
15Et OAc/ cycl ohexene] gave the titl Ozgcr}@oun % 0 ny, 16% as|a yelllow
solid. M8 _(ES) C26H2211504 requires 473, found 474 [MH 4
D81 >/ ethyl 3-[4-(5-{3- | D55 [MH+]
o N cyano-4-[(1- 446
methylethyl)oxy]p
o henyl}-1,2,4-
N/ /\N oxadiazol-3-yl)-
\ 1H-indazol-1-
N,N yllpropanoate
CO,Et
D82 >’ ethyl  3-[4-(5-{3- | D55 & D3 | [MH+]
o [ chloro-4-[(1- 455,
methylethyl)oxy]p 457
< henyl}-1,2,4-
NN oxadiazol-3-yl)-
&\N 2H-indazol-2-
SN xcozEt yllpropanoate




Description of D108
20Et hyl 415- (5-{3-cyano-4-[ (1- net hyl et

H

5-[3- (1H

i ndazol

i ndazowo2e8s1i8g12- di net hyl but anoat

-5-y1)-1, 2, 4- oxadi azol

[ (1- met hyl et hyl ) oxy] benzonitrile (043)

24

(D108) WD

-5-yl1]-2-

poxyl phenyl}-1, 2, 4- oxadi azol

-3-y1)-1

PCT/EP2008/054647
2008/ 12895195PCT/ EP2008/ 054647 The titl e conpound was obtai ned from

in 31%vyield (50 ng) using a

procedure_anal agous to the synthesis of ethyl
345- (5-{3-B§Ano- 4-§(1- et hyl et hyl ) oxy] |y 13-[4-65-{3- | D55 [MH+]
1, 2, 4- oxadi azol - 3-¢/1) sM14- i ndazol - 1- y 1] gngz‘ggrret hyl propanoat g4 0107) ,
using ethyl 4- bno , 2-di met hyl but ano g 9) as|al kyl ati pg reagent
i nstead of ethyl |3 nmo2, 2- di met hyl pr dp%th)daithé' @MIB . M5 (ES) C25F125N504
requi res 459, found 460q[ M-H 4 Descri pt{apnafo 2109 | 10Et hyl
314- (5-{3-cyano-4-[ (1w hyl et hypoxyl pheng_}L 2, 4- oxadi azol 1 3-y1) {1H
i ndazol - 1-y1] - 2, 2- di net hyl pr opanoat e (M@QIPZGII@ vib
3-Cyano-4+[ (1-net hyl e Oxy| benzoyl gh)191iyds,£0106) (0.398 pmol) iin
acetonitrjle (3.00m) 't erat ur gwast r eat edwi t het hyl 3-{4- 15
Rhydr oxyajni no) (i i no) met hy1] - 1H- i ndazql yJ]mEOpQPOGZez difmet hyl pr ppanoatje (0103)
(101 ny, COpggz ol ) fortowed by tTTetigyFEm s (50 ) .‘Wﬂ‘l). The
resul ting| yell ow|s DbfutNi on was stirred |a & y;Foom"rltg}rjri)gejrature for 1hr, |refl uxed
overni ght, for a|frther 24hours and agﬂﬁﬂpéxi@rni ght then coofed to room
tenperature and ¢o itrated in vacuo. Rk j of the residue|by flash
chr omat ogr aphy on s ca WD 2008/ 1289&%6%%?&%%5%8/ 054647 gel [gradient
et hyl acef at e/ cyc¢l ohexa®e] gave the tiltheaylkdrpbund (107 ng, 68% asg a
colourless solid| M5 (ES) C26H2211504 |r Lbb8S3-4y 3, |found 474 [ MrH|
Description of D110 &g?ﬂa 55
55- (5- (5-(Chl oro-61(1- yhet hypoxy] - Wrn'plazwa} -1,2, 4- oxad{ azol - 3-y1) - 1H
i ndazol e (D110), |N604 NA mXxture c Mbutanoate
5-chl oro-6-[ (1- et hyl et hyl )-exy] - 3- pyri c}/ i'necar boxyli¢ acid (DB1l) (350nyg,
CO,Et
D85 O ethyl  4-(4-{5-[3- | D56 & D9 | [MH+]
N ethyl-4-(1- 488

piperidinyl)phenyl

]-1,2,4-oxadiazol-

3-yl}-1H-indazol-

1-yl)butanoate

D86 ethyl  4-(4-{5-[2- | D56 & | [MH+]

(trifluoromethyl)- | D23 521.

4-biphenylyl]-

1,2,4-oxadiazol-3-

yl}-1H-indazol-1-

yl)butanoate

EtO,C




1. 623mmo1l),

hydrate 10 (298ngy, 1.95mmol),

triethylamne (328ng,
EDC (373ng, 1. 95nmol ) and

452p

1, 3.25mmol),

hydr oxybenzotri azol e

N- hydr ox yWORe#siaswsel e- 5- car boxi m da de (D2) (430ngy, 2P4CBMEPRA0R/05464DIVF

(5m) was stirred at 50C for 4 days.
roomtenperature and diluted with Et OAc (25ntil).

The reaction m xture was cooled to
The organic | ayer was

washed with a saturated NaHCO3 aqueous sol uti on, wat er then brine. The
organi ¢ phase was dried and concentrated in vacuo to give the 15title
conpound (B8% ngy,| 8% as a light red |s¥ld t-th{3ad58sed i hIMBKE |step
wi t hout further puri ation. M5 (ES) |GLgi4Cl N5O2 requires Ba§s found 356
[ MMH Description o Et hyl _
315-(5-{5-chloro-6-[( Syl et hypoxy]|-[8rifypreraethylla - 1, 2, 4- oxadi azol|- 3-y1) -
201H i ndazol - 1-y11- 2, 2- Hi-rHet hyl propan hﬁmgﬁ%HbM”C_ A mxtufe of
5-(5-{5-chl oro-6-[ (1-neth Iethypoxy]-39§yrj y1}l-1,2, 4-oxad| azol - 3-y1) -
1H i ndazol e (D110) (335 ~Q4nmmol ), |eXAdirzd=3oylpno- 2, 2- di met hyl pr gpanoat e
25(098) ([197ng, 0.94nmol d K2CAB (13Q0Bgafh94nmmol) in DVF| (5ml) (was
stirred at 80C for 48 hours. )The reactlion m xture was then cool ed to room
tenperature and |WO 2008/ 12895197PCT/ ERJba8nesac47 partiti oned betyeen
Et OAc and water (30mil:1). e organi g phase was separated, ¢ried oqver
MySO4 and| concentrat ed i F%acuo. Puriflication of the residue|by flash
chromat ogrggdly o THca gel [ 20% ethyi o @g et B &N | GPogxane] tthe title
conpound (100 ny, gﬁtﬁc%s a colourlessegﬁﬁid.YNé ES$) C24H26~§thu requires
483, 5 found 484 [I\/PﬂﬁlE;:ription of |dfft2 Et hyl D36 489
4- (4-bronp- 1Hi ndazol 1) - 2, 2-di met Ny}, oHtam (0112) Br 10 To|a
sol ution pf 4-brono-1Hin azol e (conn€rc?é%?y9®%§%Iable from I nsi ght
Chenical Solutions Ltd., 826 ng, 4.19 |[fml) in DVF (10 nl) at room
tenperature were |added Cs2C38 (1.379, 4y Qﬂgﬁﬁl nd et hyl
4-bronD-2,2-dinethylbuta.cgﬂefﬂEQQ) (liiog? 1 gﬂ 9(mmol) and the nesulting
m xture was stirred at 80CfoN 24 h theéenglbdi%et to foom tenperature and
diluted wth AcOEL The organi? phase vqﬁa&@§a__|ﬁdth water, dried gver
MySO4 and| concentirated in vac Puriflication of the residuelby flash
chr omat ogr aphy on silica gel F%%-ZS@@EI@#@W@?&ﬂohexane] gave|the ti|tle
conpound (600 ny, 40% as orange oil. N@ &EEQOQQSH198lBrN202 requi nes 340,
found 20341 [ MtH]| Description of D113 P vl
4-(4-cyanoD§$+indasz«igyl)-Z,Z-dinethyﬁ@ﬂtaﬁéﬁﬂéﬁfDP§§), N6 B M- 40
© [(1- D36 503
79 methylethyl)oxy]-
N N 3.
i(/@” (trifluoromethyl)p
\ henyl]-1,2,4-
5 oxadiazol-3-yl}-
EtO,C 1H-indazol-1-
yl)butanoate
D90 Y al ethyl  4-[4-(5-{5- | D56 & | [MH+]
o) N chloro-6-[(1- D31 470,
,\L _ o methylethyl)oxy]- 472
N N 3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-
N 1H-indazol-1-
; yllbutanoate
EtO,C




WO 2008/ 12895198PCT/ EP2008/ 054647 CN 0O To a sol ution of ethyl

4- (4- brono- 1H i ndazol
mrol ) andw@r(@NR9si207 ng,
added Pd(PPh3)4 (204 ny,

at 100C over the weekend,
roomtenperature and diluted with AcCEt.

-1-yl1)-2, 2-di net
1.77 mol)

o

n DVF (5 m)

| but anoate (0112) (600 ng,
PODMPR@ROB4GAT Ur € Was
0.18 mmol ) and the resulting mxture 5 was stirred
heated for a further 5 hours and then cooled to
The organi c phase was filtered

at

1.77

through celite and washed with water then brine, dried and concentrated in
vacuo. PurP91catilo t he resi due by [fatdh #t-Ontt o58phy onlMiitl ¢a gel
[ 10- 20% Et 0Ac/ cycl ane] gave the ti tdh@ngcgrpound 200 nmg, 3?@9 as a
colourless oil. M5 10 ) CLl6H19N302 rlequi res 285, fiound 286|[ M+H] .
Description of D114 (trifluoromethyl)-
4{ 4- (hydrjoxyar ni noJ<i msioyn8t hyl | - 1+ i|nd 5( 2, 2- di nmet hyl but/anoat e
(D114) 15 WO 2008/ 12895138PCT/ EP2008/0546 9 (zlf/)ll ina simlar manner to
the procedure described fon the synt hes?ix§dl@iO|éi*Y1bl 3-{4-
Rhydr oxyam no) (i m no) et hy i ndaZzoj ~2, 2- di met hyl pr opanoat e
(D103). Qptained|200 ny, 83%yjeld. M <_’ 016H22N403r equires 318, found
319 [M+H]| 5Description of 011 butanoate
Et hyl 4-[ 4+ (5- {3-¢yano- 4-[ ( 1- met hyl et hy|l ) oxy] pheny1} 41, 2, 4- oxadi azol|- 3-
yl) - 1H i ndazol - 1- y1] -2, 2-di metlhyl but anoate (D115) 0 Ethyl
4-[4-(5-{B3-cyano-4-[ (1- methyket hypoxy]lphenyl} -1, 2, 44 oxadi azol - 3-y1)-1 H
10i ndazol E ’I-v’l] -2 2-dinet th hut annm‘ e (F)’I’I'—'a) was_obhtlained from
3- Oyano- 4t P92.- " ngt hyl et hypoxy] beri oyI &iNGr | (D0 6)P58fID8t hINHH+1-
Rhydr oxyam no) (i m no) met hy1l] - 1H-d" n§aza chi’or(y-ll} (1 2- dijmet hyl but aggat e (D114)
inasim|ar manner to the proc dur descri bed as an alternative procedure
for the synthesisg 5- [ 3- (1Hi{ndazol -|30§thylethyRox¥lbxadi azol - 5- y1] - 2- [ ( 1-
15net hyl et hypoxy]bepzonitrile “643) la—gnmg_;]’z?ﬂ-_% yield. M5 (ES) C24129N504
requires
:©Y oxadiazol-3-yl)-
O‘N 2H-indazol-2-
yllbutanoate
D93 NG O\</ ethyl 3-{5-[5-(3- | D52 [MH+]
cyano-4-{[(1S)-1- | & 460
methylpropylloxy} | D27
0
N/\ \N phenyl)-1,2,4-
oxadiazol-3-yl]-
1H-indazol-1-
) yl}propanoate
N~N
\/O\(\/
o)
D94 " ethyl 3-{5-[5-(3- | D52 & | [MH+]
O
"\ | cyano-44[(1R)-1- | D29 460
methylpropylloxy}
(0]
'\1\ \N phenyl)-1,2,4-
oxadiazol-3-yl]-
1H-indazol-1-
/ yl}propanoate
N~N




487, found 488 [MtH|t Description of 0116

Et hyl 414- (5-{5-chl oro-6-[ (1- net hyl et hél )oxy] - 3-pyridinyl}-1, 2, 4-

20oxadi aAwD-2808y12%951H- i ndazol - 1-y1] - 2, L di met hyl but anoat @CTBP2@B/0546&7

2008/ 128951100PCT/ EP2008/ 054647

5- Chl oro- 6-[ (1- net hyl et hyl ) oxy] - 3- pyri di necar boxylic acid (D31) (67.7 ng,
0.314 mmol) then triethylamne (88 R, 0.628 mml) followed by HOBT (57.7
ng, 0.377_mmml) . EDC (72. 3 ng, 0O 377\ and et hyl
4-{ 4- [ (hydP¥kyani|no) (i mi no) met hy, diateyl az815-15-[31 1 D522- di&reiMiytlbyt anoat e
(D114) (100 nmg, 0.314 mol) were ql ggﬁohn DVF (4pyk) at [gem
tenperature then|stirred at for 5 The m xture was ¢ooled|to room
tenperature and diluted wit OAC. Thécxﬁ@@ﬁty@xwiase was washed wi|t h

wat er, drjed and|concentrdt&d in vacuq.,.Rufikfdgation of the fesidue by

fl ash chrjomat ogr aphy on si\i'ta gel [15-40A) Et OAc/ cyc¢l ohexane] gave |t he
title 10conpound (110 ng, 67 % as a ||igAdiay@t3-¥v solid. M5 (ES)
C25H28CI N504 requi res 497 und 498 [|Med yRfamle|l
15345- (543- Chl or 0-4-[ (1- | et hypoxy|] phenyl}-1, 2, 4- oxadi azopl -3-y1)-1H
i ndazol -1 +yl ] propanoi ¢ aci 1) yl)propanoate
Et hyl 345-|(5-{3-chloro; 4> t hyl et hyll ) oxy] pheny1141, 2, 4- oxadi azol(-3-y1)-1
H indazol-l-yl]prﬁpan ate (D5) (240 ny) was dissolyed in MeOH (5 m),
treated wth 2 20 M aqueous NaCH (5 nl|) and stirred|at ST overni ght and
vacuuned TO renove the MEOH. The reaction m xture was then difuted wwth 1M
aqueous NaOH, washed with EtOAc (x 2) and acidified to pH = 3. This

sol uti on RascrintionefBI6 i th Et 0OAc (x 3) and the combined extracts washed

W th bringyand.@\38R6AlHehdhLol0]- xﬁp,roggngétgc“{gggf oduct. This was purified

usi ng the AP systemto give the title conpound (13 ng) as a WO

2008/ 128951101PCT/ EP2008/ 054647 white solid. SH (CDCl 3, 400MHz): 1.44 (6H,
d, 3.03 (2H, t), 4.68-4.75 (3H, mn 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). M5 (ES):
C21H1635CI NA04 requires 426; foupdd27\(MH). SExanple | (alternative

pr ocedur e)
345- (5-{3-Chl oro-4-[(1-net hyl et hypéxy henyl} 1, 2, 4- oxadi azol - 3-y1) - 1Hi ndaz
ol -1-yl ] propanoic acid (El)

)'I

1H-indazole-4-carbonitrile (0.716 g, 5 mmol), ethyl 3-bromopropanoate (1.276 ml,
10  10.00 mmol) and caesium carbonate (4.90 g, 15.00 mmol) were added to N,N-
dimethylformamide (DMF) (20 ml) and the mixture was was heated to 90°C for 80
minutes. The mixture was cooled before being extracted in a mixture of 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

15  Biotage column and was eluted with ethyl acetate/petrol 1:3 to give 0.95g of the title
compound. 8H (CDCls, 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

20  Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}propanoate (D97)



Et hyl 345- (5-{3-chl oro-4-[ (1- net hyl et hypoxy] pheny11-1, 2, 4- oxadi azol - 3-y1)-1
H 10 indazol -1-yl ] propanoate (D5) (1 §35 g, 4.29 mol ) was dissolved in

et hanol . AMR2MNBOBYS2. 143 m, 4.29 mmol Y°was added and t h@C3aiPeaosofmowas st ood
at RT. for 3 hours. Ethanol was evaporated and the m xture was di ssol ved
in Et0OAc and water and acidified with acetic acid. Oganic |ayer was dried
(MgSH) and evaporated to give (1.34g) of white solid. SH (d6- DMSQO,
400MHz): 1.37 (6H, d) 2 89 (2H, t), 4.65 15 (2H, t), 4.89 (1H, m, 7.45
(1H, d), 7.89 (1H, d)Ng _o¥OT1H, d), 8.12 (1H d), 8.20 (1H s), 8.27 (1H,
s), 8.55 (1H, s). M5 (ES): C211-11635CI N404 requires 426; found 427 (MN.
Exanple 2 20Sodi um 3- -ch | oro-4-(ethyl oxy)phenyl]-1,2,4-oxad i
azol -3-yl}-1 Hi nd az Nyl ) propanoat e (E2)

25Et hyl 3- (5- { 5- [ 3- chl ora-4<{g{ hyl oxy) phenyl] - 1, 2, 4- oxadi azol - 3-y1}-1Hi ndaz
ol -1- yl)propanoate (D57) (77\ng, 0.17 nmol) was suspended in 2M agq. NaCH
(2 M) and ethanol (2 m). The M xture was heated at 50 C until dissolved

t hen cool ed. The WD 2008/128951 CT/ EP2008/ 054647 et hanol was renoved in
vacuo and the resultant solid was filtered, washed with ethanol, water and
di et hyl ethwt ﬁHéﬂwdnoédHumu©F$WIgbpaamuwnﬂﬂeﬁhffaﬂd tde BﬁﬂleanMpound

{y. 4.9 [FRORRE roppidy 1 OEp' I pfitgy SHY LBl pEoRt (38047 c oy

rr), 8. 55 BQll-ﬁnmsb ). WiB HeB®)d inGHOMIOY BB B0r ©GUr 8 dioursl Thé ouixtdre( Wis) 413

315 (5§{ 3f|Ite‘$'8(§j aHg]et/?&orate{j gtehth%g;[(l?/]comgourﬁ 7?0?92 as a W |te(§)|owge MS 1Hi ndazo
| -1-yl]pr (ﬁ&)n@&i—lﬁasl\(&abequllres 276 found (MH") 277.

Et hyl 3-[ 5- (5-{3-cyano-4-[ (1- net hyl et hyl ) oxy] pheny1} -1, 2, 4- oxadi azol - 3-y1)-1
H indazol -tyl ] propanoate (D58) (99 ng, 0.22 mmol) was dissol ved in ethanol
(2 M) anBegtfiptipNaiPB§ 0. 55 ) was added. The reaction was heated at 80 C
for 30 15 t t kved. The reaction mxture was

cool ed toEm %tﬁ%ﬁ?glt(ﬁ'ﬁg{ﬁ%%% %ZP? over ni ght. The resultant
premtﬁtate was filtered, washed with water and then ether, dried by
heating in vacuo to afford the tit re conpound (29.1 ng). OH (nethanol -d4,
400MHz) 1.46 (6H, d), 2.78, (2H, t 4.71 (2H, t), 4.88- 5.00 (estimate 1H
[partially overl appi ng water peak], 7.43 (1H, d), 7.83 (1H, d),

208.10-8.17 (2H, m, 8.37-8.49 (2H, , 8.56 (1H, s), M5 (ES): C22H19N504
requires 417; found (M) 418. Exanpl e 4

345- (5- (3- Cyano- 4-[ (1- met hyl et hypa®yl plggny1} - 1, 2, 4- oxadi azol - 3-y1) - 1H-i
ndazol 251-yl ] propanoi ¢ acid (E4) k

3-Bromo-2,2-dimethylpropanoic acid (commercially available from Fluka) (1 g, 5.52
mmol) was dissolved 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.
15  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.
20
Description of D99
Ethyl 4-bromo-2,2-dimethylbutanoate (D99)




WO 2008/ 128951103PCT/ EP2008/ 054647 CO2H

Et hyl 3-[ 5-(5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y0-1
H i ndazovo2esg/i2gasepanoat e (D58) (523hy, 1.17mmol) was #CIFPRSMS46H7 mi xt ur e
of 5 ethanol (20m) and THF (10ml) by warm ng at 50 C. Cooled to RT and
added 2N NaCH (1nml, 2 mmol) and left standing at RI for 30 m nutes.
Evaporated off the solvent, added water (50nl) and washed w th Et0Ac
(50nL). Acidified aqueous | ayer and extracted product into Et0Ac (50m).
The EtOAc layer was dried (MySO4Bragd the sol vent evaporated. Triturating
with diethyl ether gave the title c rrpound 10 (139ny) as a beige solid. 6H
(d6- DMSO, 400 MHz): 1.39 (6H, d), 2. H t), 4.66 (2H, t), 4.94-5.03
(1H, m, 7.57 (1H, d), 7.90 (1H, d), 07 (1H dd), 8.28 (1H, d), 8.42 (1H,
dd), 8.54 (2H, dd), 12.35 (1H, broad s). M5 (ES): C22H19N604 requires 417,
found (MH) 418. 15 Exanple 5 0 0
4-[5-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-1Hind
azol 1-yli butanoic acid (E5) WO 2008/ 12 1104PCT/ EP2008/ 054647

Et hyl 4-[ 5- (5-{3-cyano-4-[ ( 1- net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y0-1
H m et hyl1dhy ehomhﬁﬁlﬁw%}buﬂ;blea throﬁgh@@diﬂf@llﬁvldlﬁydd—hfﬁ—l )HuranBnélaz @l - 2- yqb

uta noate (D44 é n&b 16 m’ml) %%dlrrethlamneln et hanol 4n1) was
heat ed i n8tR&NAPR AbRRTECMperasire fer cas BB 3nsrthe resitiing MigyeRiwas Hftc%éo%‘? wat er,
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8.28 (1H, d), 8.42 (1H, dd), 8.52 (1H, d), 8.57 (1H, dd). Ms (ES):
C23H21N604 requires 431; found (MH) 432.

15  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)

H.C.

o c

HC

HC,

¢ CH,
P
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,CO3 (134 mg, 0.413

20



Exampl e 6

3-(5-{544-[ (1- Met hyl et hypoxyl-3-(tri fb or onet hyl ) pheny11-1, 2, 4- oxadi azol - 3-
yl}- 251FW0rndeszie89s1-yl ) propanoi ¢ aci d (?EG) OH Et hyl PCT/EP2008/054647
3-(5-{544-[ (1- net hyl et hyl )oxy] -3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol -3
-yl}- 1H i ndazol - 1-yOpropanoate (059) (82 ng, 0.17 mmol) was dissolved in
ethanol (4 m) and then 2M aq. NaCH added (0.5 m). The reaction was
stirred at room 30tenperature overni ght and then the ethanol was evaporated
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freeze- dr gisnghrgay vereaddetl @@Wﬁé&lﬁil@ﬁwl)&u@ktlrr%a(t%eMbr 6016-thAAS0) 1. 36
(6H, d), 2.88 (2H t), 4.65 2Htc} 4.98 (1H, sept.),_7.59 (1H, d), 7.89
(1H, d), 80@#d(tpHroasdemneratre @9 &pnC@t@ze@m vgpuo. gThey resifue qugs ' 8. 57

ban (2 5 diRpkEPin ESACAPHEG R bAR A80wAAi Wletitn brine TR ® 1
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utanoat e (4X))3 CHRASE- [@ﬁn@t%%é@w%@%y}? @¥I?=322 m@&ablldz@l Qimﬂﬁllnéézdﬂ ) and

t he reaction was heated dissolution then left to cool for
2 hours. EudipdRadiedthydpropahoeate (D1 08) K92 rmag; 58 eanvhethyl BA6+h-{3fchéaroh) and
acidified,with acetic,.aci.d, O i ¢ dri,ed |ums evapor at ed,
e eot 10ned i PX¥18PE@H2-‘?% B I AR R 2 i T e en o

th 1. 37
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d), 7.62 6&%%69148‘.8 [M?*"d]lH d), 8.01 (1H, d) 8.17 (1H, dd), 8.26 (1H d),
8.56 (1H, s). M5 (ES): C22H2135CI N4O4requires 440; found (MN 441.

25Exampl e 7 (alternative procedure)
444 (5 ( 3pektriptiordef D1021et hyl et hypoxyl pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1H ndaz

b d 106PCT/ 054647 A sol uti
of eyl HURAHES5heyHERbasel i‘%ﬁ%’fvrei?ﬁ%wﬁﬁee@%?h,zA- oxadi azol - 3
y1l) - 1Hi ndazol - 1-yl ] but anoate (D6R) (1.5 g, .20 mmol ) in hot ethanol (15

m) was treated with sodium hydro| ide (7.5 , 15.00 nmmmol ) and stood for
| hr. The sol vents

N

/

N

0
°

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,CO3(1.36 g, 4.19 mmol) in dry DMF (3 ml) was heated to 80°C
20 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 crystalline material. MS (ES)
25  Cys5H17N3O, requires 271, found 272 [M+H]"



5 were evaporated and the residue partitioned between ethyl acetate/water.
Acetic acid was added to adjust the pHto 5 and the |ayers separated. The
or gani ¢ 1\&QeposnasIsdr i ed over magnesi um sul phat e and evapoTawpPes/oF4se7 cr ude
material was triturated with ether to give the title conpound (1.1g) as a
white solid. 5H (d6-DVBO, 400MHz): 1.37 (6H, d), 2.08 (2H, n), 2.23 (2H,
t), 4.54 (2H, t), 4.90 (1H, m, 7.47 (1H, d), 7.62 10(1H, dd), 7.97 (1H,
d), 8.01 (1H d), 8.17 (1H, dd) 8. 26 (1H, d), 8.56 (1H, s). Ms (ES):
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or 30 mns. Precipitate had forned. The ethanol was
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7.99 (2H, d), 8.16 (1H, dd), 8.25 (1H, d), 8.55 (1H, s), 11.90 (1H, br.
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(ES) C15H1sN30; requires 271, found 272 [M+H]"

15
Description of D103
Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-
dimethylpropanoate (D103)

OH
HN N

20



licH 3-(5-{543- D62 [MAN _ chloro-4- 427 N a (propyl oxy)ph enyl]-1,2,4-
oxadi azol -3- yl}-1H indazol-1- é/l ) pr opanoi ¢ acid El O
WO 2008/128951 9 PCT/EP2008/054647

Ethyl 3-(4-cyano-1H-indazol-1-yl)-2,2-dimethylpropanoate (D102) (348 mg, 1.28
mmol), hydroxylamine hydrochloride (1.087 g, 10.26 mmol), NaHCO; (1.078 g, 12.83
mmol) in MeOH (20 ml) was heated at 65°C for 24 h then at room temperature over
the weekend. The mixture was filtered, concentrated, treated with water and

5 vigorously stirred for 10mins, filtered and dried to give a colourless solid, dried
overnight in vacuo at 45°C to give the title compound (373 mg, 90%). MS (ES)
C15H20N4O3 requires 304, found 305 [M+H]"

10  Description of D104
Ethyl 3-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoate (D104)

HC,

HC

A mixture of 3-chloro-4-[(1-methylethyl)oxy]benzoic acid (D3) (245 mg, 1.143 mmol),
15  ethyl  3-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-dimethylpropanoate
(D103) (348 mg, 1.143 mmol), in DMF (5 ml) at room temperature was treated with
N-ethyl-N-(1-methylethyl)-2-propanamine (0.240 ml, 1.372 mmol) followed by HATU
(522 mg, 1.372 mmol). The resulting mixture was stirred at room temperature for 1
hour and at 80°C overnight and then for a further 4 hours, then cooled to room
20  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) Cu5H,,CIN4O,4 requires 482, found 483 [M+H]"
25
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)




N NN 3-[5-(5-{3- chloro-4- [(trifluoroneth yl)oxy]phenyl} -1 2 4-

oxadi azol -3- yl)-1 Hi ndazol -1- yl]pr ﬁggnoi c acid D65 [MAN 453 40 OH
Eli F ip WO2P8NR8951" ' MC N [ M sodi unB< (5- {544- cycl oh@Ky/EP3008/054647
(trifluorometh yl)phenylp 1,2,4- oxadiazol -3- yl}-1H ndazol - 1-

yl ) propanoat e

o) Cl
Ny 7/
<
N___N
A
N
N
ﬁo

5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31) (70.9 mg, 0.329
mmol), triethylamine (0.092 ml, 0.657 mmol), HOBT (60.4 mg, 0.394 mmol) then
EDC (76 mg, 0.394 mmol) followed by ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-

5 indazol-1-yl}-2,2-dimethylpropanoate (D103) (100 mg, 0.329 mmol) were dissolved in
N,N-Dimethylformamide (DMF) (5 ml). The resulting mixture was stirred at 50°C
overnight then cooled to room temperatureand diluted in EtOAc¢. The organic phase
was washed with H,0O, dried and concentrated in vacuo. Purification of the residue by
flash chromatography on silica gel [15-40% EtOAc/cyclohexane] gave the title

10  compound (30 mg, 17%) as a light yellow solid. MS (ES) C,4H26CINsO4 requires 483,
found 484 [M+H]"

Description of D106
15  3-Cyano-4-[(1-methylethyl)oxy]benzoyl chloride (D106)

o/k
Z

N

O Cl
Oxalyl chloride (0.224 ml, 2.56 mmol) was added to a stirred solution of 3-cyano-4-
[(1-methylethyl)oxylbenzoic acid (which can be prepared as described in
W02005/58848, 500 mg, 2.437 mmol) in DCM (10 ml), followed by DMF (20ul) and

20 the resulting mixture was stirred at room temperature for 2h. The solvent was



D66 485 E12 1:1) OHNN_ N---- \oio. FF FON 3-(5-{544- (nethyloxy)- 3-
(trifluoroneth vyl)phenyl]- 1,2, 4- oxsﬁii azol -3- yl)-1 Hi ndazol-1- yl)pr
opanoi ¢ DS? 2128951433 aci d

10
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20

PCT/EP2008/054647

evaporated to give the title compound (545 mg, 100%) as an olive green solid which

was used in the next step without further purification.

Description of D107
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)

H.C

>\ CH,

0 V 4

To a solution of 5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-
methylethyl)oxy]benzonitrile (D43) (85 mg, 0.246 mmol) in N,N-Dimethylformamide
(DMF) (5 ml) was added ethyl 3-bromo-2,2-dimethylpropanoate (D98) (103 mg,
0.492 mmol) and Cs,CO3 (120 mg, 0.369 mmol). The resulting mixture was stirred at
80°C for 48h then cooled to room temperature and diluted with EtOAc. The organic
phase was washed with water, dried over MgSO, and concentrated in vacuo.
Purification of the residue by flash chromatography on silica gel [30-50%
EtOAc/cyclohexene] gave the title compound (20 mg, 16%) as a yellow solid. MS
(ES) CxH2NsO, requires 473, found 474 [M+H]"

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)




E13 ft * OH cyano-4-[(1- nethyl ethypo xy] phenyll1, 2, 4- oxadi azol - 3-
H ndazol -1- yl]acetic acid D46 [ MN 484 O-Ni k E14 1 0 O-c_\
WO 2008/128951 3 PCT/EP2008/054647
O>\CH)/N
N/
s~

The title compound was obtained from 5-[3-(1H-indazol-5-yl)-1,2,4-oxadiazol-5-yl]-2-
[(1-methylethyl)oxy]benzonitrile (D43) in 31% vyield (50 mg) using a procedure
analogous to the synthesis of ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-
5 1,2,4-oxadiazol-3-yl)-1H-indazol-1-yl]-2,2-dimethylpropanoate (D107), using ethyl 4-
bromo-2,2-dimethylbutanoate (D99) as alkylating reagent instead of ethyl 3-bromo-
2,2-dimethylpropanoate (D98). MS (ES) CysH,sNsO, requires 459, found 460 [M+H]"

Description of D109
10  Ethyl 3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1H-
indazol-1-yl]-2,2-dimethylpropanoate (D109)

H.C

CHy N

0 //

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-
15 [(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

N <
Nv
e



/[ S....7T NO z-- . (7)0 0/ 1' 3-(5-{543- chloro-4- (nethyloxy)ph
enyl] -1, 2, 4- oxadiazol-3- yl1}-1 H indazol-1- yl)pr op anoic acid D68 [ M\
399 E15 WOMP0s/128951sodi unB- (5- {5-[3-ethyl-4- (1- piper PairipR)oglas4cd7
enyl] -1, 2, 4- oxadi azol -3- yll-1 Hi ndazol-1- yl)propanoate D69 [ M\ 446

gel [gradient ethyl acetate/cyclohexane] gave the title compound (107 mg, 68%) as a
colourless solid. MS (ES) C,sH2NsO4 requires 473, found 474 [M+H]"

Description of D110
5  5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-
indazole (D110), N6043-42

CH

H,C cl
T
\ \O;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
10 (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
15  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)-
20  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
25 (D98) (197mg, 0.94mmol) and K,CO; (130mg, 0.94mmol) in DMF (5ml) was stirred

at 80°C for 48 hours. The reaction mixture was then cooled to room temperature and



E1l6 40 .1 O _ Na sodiunB-{5- [5_(4_ cyclohexyl-3- ethylphenyl)- 1,2, 4-
oxadi azol -3- yl]-1 H D70 [ M 445 i ndazol -1- vyl }propanoate E17
3- (5- { 5- [\80 2DB1128951 97 PCT/EP2008/054647

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) Cx4H2CIN5O4 requires 483,
5 found 484 [M+H]"

Description of D112
Ethyl 4-(4-bromo-1H-indazol-1-yl)-2,2-dimethylbutanoate (D112)
Br 10

@?N
;
N

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,C0O;3 (1.37 g, 4.19 mmol) and ethyl 4-bromo-2,2-dimethylbutanoate (D99) (1.40 g,
15 6.29 mmol) and the resulting mixture was stirred at 80°C for 24 h then cooled to
room temperature and diluted with AcOEt. 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
20 341 [M+H]

Description of D113
Ethyl 4-(4-cyano-1H-indazol-1-yl)-2,2-dimethylbutanoate (D113), N6375-40




MYy r OK \ Z/zZ0.-- 0Z--- 4. 6 cyano-4-(2- nethyl propyl)
henyl]-1 ,2,4- oxadiazol-3- yl1}-1 H jndazol-1- yl)propanoic acid 416 E18
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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(PPhs), (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) C1H19oN302 requires 285, found 286 [M+H]".

Description of D114
Ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indazol-1-yl}-2,2-
dimethylbutanoate (D114)

H,N___N<

Z “OH

[5 Ej::%
N

/

N

O
<o

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



\N 1, 2, 4-

oxadi azol - 3- 0 Br Hi ndazol - 1- yl]propanoic acid

oINSl 7z -- ', .--- ilk o 3-(5-{5-[3: _Dr3 [MN chl oro-4-(2-
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(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% vyield. MS (ES) C1sH22N4O3 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)

-

Q Vi

Ethyl 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-
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-yl)-1,2,4-oxadiazol-5-yl]-2-[(1-
methylethyl)oxy]lbenzonitrile (D43). 120 mg, 74 % yield. MS (ES) C2;H29N50, 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)

El19 r o



E20 40 CF3 40 / O- ""--r.0 OH [MAl 4-(5-{544-[(1- methylethypo xy]-3-
(trifluoroneth yl)phenylp 1,2,4- oxadjazol-3- yl}-1 Hi ndazol-1- yl)butanoic
acid D74 wWozo@2128950zZ N 3-{5-[5-(2- @ano- 4- bi phenyl yPLT/EP2@8M454647

oxadi azol - 3- yl]-1 Hi ndazol -1- yl}propanoic acid D75

5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D31) (67.7 mg, 0.314
mmol) then triethylamine (88 ul, 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-

5 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

10  compound (110 mg, 67 %) as a light yellow solid. MS (ES) C,sH,5CINsO, requires
497, found 498 [M+H]".

Example 1
15  3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indazol-1-yl]Jpropanoic acid (E1)

N /
o N\_>—0H

Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1 H-
indazol-1-yllpropanoate (D5) (240 mg) was dissolved in MeOH (5 ml), treated with 2
20 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
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E23 CI 0)WO-2008/128951, C 1 PCT/EP2008/054647

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): Cx1H1>°CIN,O4 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)

AL
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Ethyl 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-

10  indazol-1-yllpropanoate (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 (MgSO4) and evaporated to

give (1.34g) of white solid. 6H (de-DMSO, 400MHz): 1.37 (6H, d), 2.89 (2H, t), 4.65

15  (2H, t), 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): CyH>°CIN4O, 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/«“
AR ©

25  Ethyl 3-(5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-
yl)propanoate (D57) (77 mg, 0.17 mmol) was suspended in 2M aq. 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. 8H (methanol-d,, 400MHz) 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
5  (1H, s). MS (ES): CxH17*°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)
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Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yllpropanoate (D58) (99 mg, 0.22 mmol) was dissolved in ethanol (2 ml)
and 2M aq NaOH (0.55 ml) was added. The reaction was heated at 80 °C for 30

15 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),

20 8.10-8.17 (2H, m), 8.37-8.49 (2H, m), 8.56 (1H, s), MS (ES): C;,H19NsO, requires
417; found (MH") 418.

Example 4
3-[56-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-
25  1-yl]propanoic acid (E4)
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Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indazol-1-yl]Jpropanoate (D58) (523mg, 1.17mmol) was dissolved in mixture of

5 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 (MgSO,) and
the solvent evaporated. Triturating with diethyl ether gave the title compound

10  (139mg) as a beige solid. dH (de-DMSO, 400 MHz): 1.39 (6H, d), 2.90 (2H, t), 4.66
(2H, t), 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): CxHsNsO,4 requires 417,
found (MH") 418.

15 Example 5
4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-
1-yl]butanoic acid (E5)
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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-yllbutanoate  (D44) (73
mg, 0.16 mmol), 33% dimethylamine in ethanol (4 ml) was heated in the microwave
5 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 .

10  To a solution of 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-yl]butanoate
(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

15  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). dH (de-DMSO,
400MHz) 1.39 (6H, d), 2.01-2.11 (2H, m), 2.23 (2H, t), 4.50 (2H, t), 4.98 (1H, sept),

20 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): CxsH2NsO4 requires 431; found (MH") 432.

Example 6
3-(5-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
25  1H-indazol-1-yl)propanoic acid (E6)
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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

30 temperature overnight and then the ethanol was evaporated in vacuo. Ethyl acetate
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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, ds-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,

5 dd), 8.27 (1H, d), 8.32 (1H, d), 8.41 (1H, dd), 8.57 (1H, dd). MS (ES): C,H9F3N4O4
requires 460; found (MH") 461.

Example 7
4-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
10 indazol-1-yl]butanoic acid (E7)
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2M Sodium hydroxide (1 ml, 2 mmol) was added to a solution of ethyl 4-[4-(5-{3-

15 chloro-4-[(1-methylethyl)oxy]phenyl}-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

20 triturated with ether. Filtered to give the title compound (42mg) as a white solid. dH
(ds-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): C,H»CIN,O, requires 440; found (MH") 441.

25 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)




1, 2, 4- oxadi azol -3- y1l1)-2Hi ndazol -2- yl]propanoic acid D83 [ MH] 418

E30 ,, -- OCN--_ , NNMN"' --- N I—ﬁ)) 4-[4-(5-{3- cyano-4-[(1-
rnet hyl etwWohoeosxaeiyhenyl } 1, 2, 4- oxadi a 8l - 3- yl) - 1H ndaz ®CT/EP260BBSEANOI C
aci d

Yu

CO,H
N
—

o~({

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
5  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 (de-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
10  (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*CIN4O, requires 440; found (MH*) 441.

Example 8
3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
15 indazol-1-yl]propanoic acid (E8)
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Ethyl 3-[4-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1 H-
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
5 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. dH (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, t), 7.99 (2H, d), 8.16 (1H, dd), 8.25 (1H, d), 8.55 (1H, s), 11.90 (1H, br.
10  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 (ag). On some occasions an
15  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
20 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.
25  Freeze drying was sometimes used to generate solid material.
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Structure

Name Precursor MS E43 F IP, OH 4-(5-(5-[4- phenyl-5-

(trifluoronet hyl)-2- thienyl]- 1, 2, 41-180xadi azol -3- yl).-1 Hi ndazol -1-
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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
S N N
/
O-N
O™ Son
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
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): CxH2:**CIN4O4 requires 440; found (MH") 441.

The following examples were prepared using a similar method to that described

above.
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Example 44
4-[5-(5-{3-|Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2 H-
indazol-2-yl]butanoic acid (E44)
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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

10

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): Cy3H»1N5O4
requires 431; found (MH") 432.

15

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)



Exanpl e 45 (E45), using EtOH rather than THF as organi c sol vent: Exa-

Structure Nanme Precursor M5 E46 345-(2 -(3-Chloro-4-[(1-

met hyl et WperegjpiEsnyly 1, 2, 4- oxadi azol?V3- y1l) - 2H i ndazolPCZAPLI08D5447
di met hyl propanoi ¢ acid D101 [ MH1L 455 WD 2008/ 128951121PCT/ EP2008/ 054647
E47 * * 344-(5-{3-Chloro-4-[(1- nethyl ethypoxy]phenyll -
1, 2, 4- oxadi azol -3-y1)-1 H indazol -1-y1]-2, 2-

10

15

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 tite compound
(73 mg, 91%) as a white solid. MS (ES): Cy3H23CIN4O4 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:
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di met hyl propanoi ¢ acid D104 [ MH1 455 Exanple 48
3-[4-(5-{5-Chl oro-6-[(1-nethyl ethypoxyl-3-pyridinyl}-1, 2, 4-oxadi azol -3-y1)-
1 H5i nda2gD-2008y123952, 2- di et hyl pr opano d acid (E48) PCT/EP2008/054647

Et hyl 344- (5-{5-chl oro-6-[ (1- net hyl et hypoxy] - 3-pyridinyll-1, 2, 4- oxadi azol - 3-
yl)-1H indazol -1-yl1] -2, 2-di net hyl propanoate (D105) (50 ng, 0.103 mml) was
di ssolved in ethanol (10 m ). Sodi um hydroxide (2N in H20, 0.258 m, 0.517
mol ) was added 10 and the resulting mixture was stirred at 60C averni ght
then coolgd to roaglotec erature. |Sol vent was evaporatgd, then the residue
was diluted w tlh t The aqueous 3HHa5€3hdorodttt-al ijlsed with|a 2N HCl
aqueous sdlutign the xtracted wth E{y%ﬁ@ Tsaeh or ganilc phase was washed
w th H20, [dried over at and concef $RYORIPRELY O o Gioa thephiflle
conpound ([2B4Tg, 420 aX an of f - Whi 1.8 4sadaididzolBNE1HES)|: C22H2 201 NbO4
requi res 455; flound ( 456. |\WD 200 /%§§§E_%32§2PCT/ EP2008/ 054627

345- (5- (3-|Cyang-41(1- et.hypoxy] pH'é ;4- oxadi azol - 3-y1) - 1H|i ndazo
| 1-y1] - 2, 2- di gt hyl propanoiT{aci d ( B#thylplopaidibwtid
3-[5-(5-{3-cyano-4-[(1-neth t hyl ) oxy] phenyl1}-1, 2, 4- gxadi azol {3-y1)-|1H

i ndazol - 1-ly1] -2 2-di net hyl propanecate (DI07) (50 ng 01106 mmol ) was
di ssolved in Ethanol (10 m ). Sodi um hydroxide (2N in H20, 0.264 m, 0.528
mol ) was added and the resulting m xture was stirred at roomtenperature
for 2h. Most of the solvent was renoved in vacuo, and the residue was

di | ut ed wExampte 4t er. The aqueous phase was neutralised with a 2N HCl
aqueous sglpuy. - it ' i I ' . washed

N Eh 120, S R B e I T e
conpouhd [nHezaly1-yichd-dasethylprgpangiepriddE48) i d. M5 (ES): C23H24N504r equi res
445; found (MK') 446. 15 Exanple

445- (5- (3- Cyano-4-[ (1- net hyl etHﬁ}_rog(yl phenyl}-1, 2, 4- oxadi azol - 3-y1) - 1H i ndaz
oll -yl]-2,2-dimethyl butanoi c afid (E50) 20

"\ 7/

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
10 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.
15 MS (ES): CxH2,CINsO4 requires 455; found (MH") 456.

Example 49



WO 2008/ 128951123PCT/ EP2008/ 054647 (D108) using an simlar procedure to the
preparation of Exanple 49 (E49) (16 n%,z 32% . MS (ES): C25F125N504 requires
459; fourmO(MBYI12%95460. Exanpl e 51 PCT/EP2008/054647

5344- (5-{3- Cyano-4-[ (1- net hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-y1) - 1H i nda
zol - 1-y1]-2, 2-di et hyl propanoic acid (E51) A solution of ethyl
3-[4-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl1}-1,2,4- 1 0 oxadi azol-3-yl1)-1
H i ndazol - 1-%%{[- 2, 2-di net hyl propanoat e (D109) (100ng, 0.21mmol) in ethanol
(2ml) was3tp gyane #-Phvmedayletyhouylehean}-4 Aioxadiagelid-yidd Heingazolt ar ge
excess) apqedftlefHylii8pahit atid\@4o§- The reaction m xture was cool ed and
nost the et'hanol was renoved in vacuo. The residue was diluted wth water
(3ml) and acidified with a conce’r}gat ed. HCl aqueous 15 sol ution and
extracted with EtOAc (3x10ntl). The tpnbi ned extracts were dried and
concentrated in vacuo. Purification/f the residue by MDAP gave the desired
product (5 ng, 5% as a colourl olid. M5 (ES) C24H23N504 requires 445;
found (ML-1+) 446. 20 Exanple 52
345- (5-{5-Chl oro-6-[ (1- net hyl et hyp ]-3-pyridinyl}-1, 2, 4- oxadi azol -3-yl)-1
Hi ndazol - 1-y1] - 2, 2- di et hyl pr opandi glacid ( E52) WO

2008/ 128951124PCT/ EP2008/ 054647 Asol uf >
et hyl 345- (5-{5-chl oro-6-[ (1-net hyl et hy yl-3-pyridinyl}-1, 2, 4-

oxadi azol - 3-y1) - 1H-i ndazol - 1-y1] - 2, 2- di pet Ayl pr opanoate (D111) (100nyg,
0.21mmol ) in Ethanol (2ml) was treated wi t\n a 2M sodi um hydr oxi de aqueous
solution (1ml) and heated at 80C with stidri'’ng for 4 hours. The reaction

m xture was cooled to room 5 tenperature and diluted with water (5ml). The
aqueous solution was acidified with glacial acetic acid, and extracted with

Et OA 2 i i I d
concgné r g# W?%[grﬁéﬁg%ﬁﬁ(@w Qk'%EWE@%P g@?@ﬂ?’%%ﬁ%ﬁa e _tlﬁgndesi red
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ot hod 1 0UISHANCE IRCFIEER 10 TR aReEms by Ay (N dvale: e rth O fehre.

Precursor rrhﬁbl) 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 aqueous phase was neutralised with a 2N HCI aqueous solution then
extracted with EtOAc. The organic phase was washed with H,O, dried over MgSO4
and concentrated in vacuo to give the title compound (15 mg, 30%) as a light
yellow solid. MS (ES): Cy3H4NsO,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)
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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

20



Il N - 4-[14-(5-{3-Cyano-4-[(1- nethylethyl)oxy] phenyll- D115 E53
1,2, 4-oxadiazol -3-y1)-1 H [M N{' gdazol -1-yl1] -2, 2- dinethyl butanoic
acid 460W0 2008/128951z---"N 0 237 000z PCT/EP2008/054647

(D108) using an similar procedure to the preparation of Example 49 (E49) (16 mg,
32%). MS (ES): CysH»sN5O4 requires 459; found (MH™) 460.

Example 51
5  3-[4-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1 H-indazol-
1-yl]-2,2-dimethylpropanoic acid (E51)
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A solution of ethyl 3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-

10  oxadiazol-3-yl)-1H-indazol-1-yl]-2,2-dimethylpropancate (D109) (100mg,
0.21mmol) in ethanol (2ml) was treated with 2M sodium hydroxide aqueous
solution (1ml, large excess) and heated at 80°C for 2 hours. The reaction
mixture was cooled and most the ethanol was removed in vacuo. The residue
was diluted with water (3ml) and acidified with a concentrated.HCI| aqueous

15  solution and extracted with EtOAc (3x10ml). The combined extracts were
dried and concentrated in vacuo. Purification of the residue by MDAP gave
the desired product (5 mg, 5%) as a colourless solid. MS (ES) Cy4H23N504
requires 445; found (MH") 446.

20

Example 52
3-[5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1 H-
indazol-1-yl]-2,2-dimethylpropanoic acid (E52)
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444- (5-{5-Chl oro-6-[(1- nethyl et hypoxy]-3-pyridinyl}- D116 [ MH1-] E54
1, 2, 4- oxadi azol -3-yl)-1 H |ndazqf 1-y1l] -2, 2- dinethyl butanoic acid

470 WO 2&080@28&51125PCT/EP2008/0546$¥ S1P1 GTPyS bi ndiPOE/ERSMSS4RAT
Basophilic Leukaem a cells (RBL) stably expressing S1P1 receptor were grown
to 80% confl uency before being harvested into 10nl Phospho-Buffered Saline
(PBS) and centrifuged at 1200rpmfor 5 mnutes. After renoval of the
supernatant, the 5 pellet was re-suspended and honogeni sed in 20 vol unes

assay buf fer spiptmm HEPE@WJH -12(5-frodnanonlC] -metotaih Wipelo3-s Wi i b GDP
Saponi n 1Gpgfiapb)3- y-EhI‘?-I MRERSIANR- LSE%ﬂﬁélﬁyIB%p‘A‘ﬁéaté Ybh ey (8R! ol 219G ol Or 20

m nutes at 20, 000rpm r e- honogeni sed Eun agai n. oI | owm ng the second

centri fugti‘tEtbﬁanN%mbé\{alsé'teamsw'ﬂ\e%@%"mﬁ'd@@j ydoxae apyrasigsehltien (Bnliaed (1l f or
each flaskefbqGelshead WiRGHRTRANED K &lrs. AR RILlidh APRGRALELAE to room
5 temperature and diluted with water (5ml). The aqueous solution was acidified with
glacial acetic acid, and extracted with EtOAc (2x10ml). The combined organic
phases were dried over MgSO, and concentrated in vacuo. Purification of the
residue by MDAP gave the desired product (3 mg, 3%) as a colourless solid. MS
(ES): CaH,CINsQ4 requires 455; found (MH") 456.

10  The following examples were prepared using a similar method to that described for
Example 48 (E48)

Exa-
Structure Name Precursor | MS
mple
O>\//N
4-[4-(5-{3-Cyano-4-[(1-
=~ methylethyl)oxy]phenyl}-
'S ylethyl)oxy]phenyl} D115
E53 N 1,2,4-oxadiazol-3-yl)-1H- [MH]
N indazol-1-yl]-2,2- 460
N
dimethylbutanoic acid
(0]
(0]
Q
\_/ 4-[4-(5-{5-Chloro-6-[(1-
=~ methylethyl)oxy]-3-pyridinyl}-
o /N ylethyl)oxy]-3-pyridinyl} D116 IMH']
E54 N 1,2,4-oxadiazol-3-yl)-1H- 470
N indazol-1-yl]-2,2-
\ dimethylbutanoic acid
O.
(o]

15



Concentrated stock of S1P was sonicated before serial dilutions were
prepared froma starting concentration of 10-3 M Di |l uted nenbranes
(10pg/ wel WP 2088/12895mcubat ed with vario concentrati ons ®CTEPRO&/sH6AT 3nM
35S-GTPyS (NEN; specific 15 activityl250 G /mol) in 96 deep well plates.
Bi ndi ng was perforned at 30C for 45 mnutes and term nated by harvesting
the menbranes onto GF/B filter plates using a Packard Universal Harvester.

After drying the plates for 45 mnutes, 50pl of Mcroscint 0 was added to
each wel | S Jﬁﬁﬂ‘a&hﬁg&ﬂﬂﬁiﬁﬂed on a Topcount NXT (Perkin Elner). Data was
anal ysed g | ati on
abovs basir B TRl R e R A S Fe e e Tl

requi red twoS@ venBeyeybeforeebeing hamksted intal1@mi BhospheeByleesdiSalinet(RBS) nvent i on
had a pECéer ceﬁtrl L%ggj hétém%ﬁrﬁf&' 5"%11%1 Sy rgrﬁo%}%* t@%&erﬂbt@q{ QQ? assay

(alternative net nbrane preparati ons were perforned at
4C. Rt heglet ovas ceblispestedlapdelgmesssised inhal hmimnessasw befterp20mMbr Rat

Basophi | i Kk L tor were
grown to gg}?oﬁ‘q%ﬁnﬁ@%@frg% ggﬁh’g%ﬁ%ﬁ%@?ﬁa%m OBW"‘E&’P &%F@Effer ed
Sal i ne ( PB®} mamebreessuspengied was fuigdrgentrifugedFor 80 mnrwte@st. Z(M)@Qrpmrrermval of

t he super : r QpRgeni sed
within a g%g@%%haﬁgpﬁuh E?g}rp{a?:oop&%ﬁgur S%@c%ﬂ?%?@t |nw§(5%r|1§\s of buffer
(50 HEPE®pended Ireap@ppiopria2Slurne ol for 2eich flaalmvf E@B)\anc.lrﬁvs%ﬁor 2RM
pepstatin ; er was plunged into ice for 5 mns after the first
bur st%andpl qlﬂggﬁeﬂgga ter the final burst to allow foamto dissipate. The
mat erial was then 35spun at 500g for 20 m ns and the supernatant spun for

30 mns_aboftfortiBie o1dliCor NP 4A086rhERIP beRRPEHAFHRARAL AR AP AeoRRI fim vas

resuspende rnt buffer as ove but pepstatl n A
The mat er Rataring coneantratiore ot 10H M URjlited memhwrreée(dpeg/w%wetqomp@bath@

requi r ed yahUTRiouUSUALd ratidnd Nt KPTGO0 8 Lghp N RekbRL) -

|
aliquoted and stored frozen at uman S1PI rat hepat ona nenbranes
(1. 5gtp wem:t)wty\k%@ Gitthmpkdh PO deemmet mipdesm Bidhaiwaaiperfomies) atc¥itdar 45

scintilla S&y buf fer

( HEPES 20 %@fe me%mar&%gﬁ%%ﬁ@%ﬂ%g%ﬁg@%@oﬁ")‘? Eﬁf}%i ng 5M
GDP 10RM PAQKQ(N’ i Yriveraals Harvestat e nfiitert doing zﬂrﬂjpbié‘?ﬁ)mrn4§0‘R@Ntﬁ§ ¥OPAGf was al so
added). A t r a

suspensi oMﬁaségld;B%%s ?ﬁtgo&agH%%I?gn%%g{ldn r ggg)pr)]y S_rgggf%gﬁ?@rwel I

pl at e (50(Rgskin) EimeontReataiwas enellvaedoﬂSItlneGr@ohmuﬁdlsmSN dnge EXPrESBE] aTPY S
(O0.5npAfi L Qfil ) d ed to
agom%q ppgrltcgé@géf%{éﬁjgl [r:%]gggsq%a?fg%oc tal \Hlté%%&)é d)gﬁﬁésoaéasswt@%ghg%gﬁ? ?'?f uged at
1000r pm f of ag®nist raguised tcheivie peAMS ithenakiaakstimdation. Vi ewl ux reader. Al test
conpounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DVbO using a 1 in 4 dilution step to provide 11 point dose
response Exampls.1 dftilee divénttondvad awr@G * ans fhésr GEBYS binting asasayay pl at es
ensuring that 20t he DMSO concentration was constant across the plate for
all assays. Al data was normalized to the nean of 16 high and 16 | ow
contr26 welP$ GIiPy8dihdiphatssay felfeonativeanetieder curve fit was then applied.

Exanpl es l]-'ort %e% raorfe E)rr(]a%arlaﬂ(\)/r?sntalll s{épga\l/\(/jere peIF:f<c):r5n(1)ed>at54J& tR %ﬁe tomg 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
30 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

35 spun at 500g for 20 mins and the supernatant spun for 36 mins at 48,000g. The



25 S1P3 GIPyS bi ndi ng assay S1P3 nmenbranes fromrat basophilic | eukaem a
cells (RBL-2H3) (1.5Rg/well) were adh%r gd t o WGA- coat ed SPA beads

(0. 125ng/wel2b)s/i2895assay buf fer (HEPE 2 OmM 30 MgCl2 3nRCTHRS08ASGHM and pH
adjusted to 7.4 using KOH 5M, GDP 10RM FAG and saponi n 90Rg/ m FAC was al so
added). After 30 m nutes pre-coupling on ice the bead and nenbrane

suspensi on was dispensed into a white G einer polypropyl ene LV384-wel |
plate (5111/well), containing 0.1Rl of the compound. 5RI/well| [35S]-GIP1S
(0.5nM fi Rallet waaur@ﬁqsgwﬂfddﬁmsmbuﬁm agspavekaytheut FMpF\ead pepelatiadded t o
agoni st phatgg gt}éﬁalf\h&a!heﬁsf&%é’d A6l lo.dndf-nbadik, m\é\@e up to the required

2008/ 128951127PCT/ EP2008/ 054647 was centrifuged at OOrpm for 5 m nutes

t hen readV@lhii‘?ﬁd‘iuétJ@|yy<4dheé{O'W‘@/Qbe@ preciepd cell pgliet) é'ﬁuoteﬁrw‘@lﬁ’i@@\ﬂ@ﬁén

di ssol ved,j g MBS0 at a concentration of 10nmM and were prepared in 100% DVSO
using a 1 1n 4 dilution step to provide 11 point dose 5response curves. The
diluti®ons were transferred to the assay plates ensuring that the DVbO
concentra c I S a was
nor mal i zeh‘luﬁ] %nﬁﬁ%@ﬁﬁ%@%}&ﬁ%ﬁ&ﬁﬁmﬁm@?({Ié&}/@\% gxé%rt%rddlh%?e%atl%s \(')Vﬁgl]et cﬁﬁ plate. A
f our par aeggletinic MWGEA) -fcoiateWassmtuannnap@nm@das@&ﬁ&ﬁbbe&dsl (0t 254t/ melt) ih2 had a
pEC50 < 6, t d ay

Yeast bi nagga assa3HE%E$ewg§%l g@'ﬁ@y&yégpﬁ\%ﬁ%@% c@f’%s@%?ﬁ%sm ng

t he hurranuanLg’Kcme@e@t@IPvmuM g§ade(fiablegssay dont@gratibn)oandbapgonire¥Plig@asi on
casseHe 'EA oth (?03 hr omosomal | ocus of yeast strain MW23. This

casse HE LY B sequence encodi ng the human Si Pl receptor

fl anked byftehe0 yematesGhle-quuplimg en ite thélebe5d and neimtBandPuspwhsnywast
transcriptjional termn ttor sequence t gﬁ@%ﬁ Vg{(d of 1P1 MW23 expresses

20 a yeasfj'lsﬂ%ﬂﬁ’?ﬁl'?ar?w HerEr &Rl @ PERRYEe RlAkE Plﬁ’v%l)rl RIHRI
G5 Cﬁgl/@éﬂ'[%@]’-@TP%)gﬁmfl%ltrﬁdlbﬂfén@c'bﬁé yth&@d yp am no

b
acids of human Gcti 1/5 &as descri bed in Brown et al Yeast

16: 11- 22) in mshy dufier wag) thepradsied 30 @IPhist plgigisd T$3@nfurwéﬁs$;ay faidt( 0. (gr) yeast
di a4 Qu t Ki
medi a wé'tl%rﬁg%trﬁh%@%néll%ﬁpdn%@mﬁjté&hgﬂzﬁgﬂgkﬂgé{dlat\éﬂ)h%q 3 Ahwlhﬁc ing

uraC| , tryptop ine and leucine to late arit ase
(appr oxi nmwley 6 OD600/ ml). Agonists were prepared as 10 nM soI utions in

?gggbﬁgg)o Amgq% gglg;ﬁhe sg\ggrég %ﬁrj)?vfd E{I\ﬁ%larteadcc}n%elﬁ)trﬁ%Hco 1%0%1 Th Iwrg?é
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay plates ensuring that

20 the DMSO concentration was constant across the plate for all assays.
All data was normalized to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then applied.

C-term nab 1p| & th8@od

Examples 1 to 52 of the invention had a pEC50 > 5 in this assay.
25
81P3 GTPyS binding assay

S1P3 membranes from rat basophilic leukaemia cells (RBL-2H3)(1.5ug/well) were

adhered to WGA-coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM,
30  MgCl, 3mM, NaCl 100mM and pH adjusted to 7.4 using KOH 5M), GDP 10uM FAC

and saponin 90ug/ml FAC was also added).

After 30 minutes pre-coupling on ice the bead and membrane suspension was

dispensed into a white Greiner polypropylene LV384-well plate (5ul/well), containing

0.1pl of the compound. 5pl/well [*>S]-GTPyS (0.5nM final radioligand conc) made up

35 in assay buffer was then added to agonist plates. The final assay cocktail (10.1ul)



fold dilutions (Bi onekFX, Beckman) into DVSO. Agoni st solutions in DMSO (1%
final assay volune) were transferred jnto black mcrotitre plates from

G ei ner (8020494128951 30 Cell s were su{?gended at a densi PETHP2@382546D800/ mlL
in SC nedia | acking histidine, uracil, tryptophan, adenine and |eucine and
suppl enented with 0.1nM 3- am notriazole, 0.1M sodi um phosphate pH 7.0, and
10ORM fl uorescei n di-0-Dgl ucopyranoside (FDA u). This m xture (Kul per well)
was added to agonist in the assay plates (Miltidrop 384, Labsx/stems) Af ter
i ncubat i owaatcestugasr ab0¢pmsfor F-Migigee deem cead EBTBP@'?W@’ PP omViRYradat i on
of FDA u &4kl uorescein due to exogl ucanase, an endogenous yeast enzyne
produced during agonist-stinmul ated WO 2008/128951128PCT/ EP2008/ 054647 cel |
growt h, wAY IRREICEMPPRAS wgrer@swl\@ﬂu@mé%@rﬁﬁ@ ¢AnceRationeof JOAME ap@ XE¢ ( Tecan

Spect r of | Ei%rpa%rd I "rOd%ﬁbMéb GiRg LAY |9”4 %Mﬁdnegﬁbhto A39IET 1 €bine 488

wavel engt h: '535nn) . Fl uorescence was plotted agai nst conpound concentration
and i tr ataspense euvese fhe didtiansiweyedransieregdde dhe eesay pletes ergufing Higé a

concent r ame%msbf&)%eﬁ&%lt.uﬁwaé%t)ﬁétsﬁt%&s%%blamr §I%§s‘é gted fromthe
equati on Em = Max[conpound X] n[ conpound si - Mn[sip] X 100%

wher e Max Pt slaigpwanaoxnalizag tuthe [r@@mfédﬁdhlg@ agfl & 6t|ﬁ\é’ <fq robyelfasn #aah and

m ni mum rB%&eCATdO?eraHe@éF‘éuR?e fﬁ%%%ﬁrf%ﬁdh@@ effect curve for conpound X
and Max[swW and Mn[sip] are the fitted nmaxi mum and m ni num respectively

fromthe concentration 10effect curve for Sphingosine-1- Phosphate

(avai {@bl ey4ih 0| $1tgWBand 58 Wadla fpﬁféﬂo"@ﬁ %Dln%hy bﬁtthb%xérﬁw& té’s%dJ
cal cul at edeEsQEsihRieMdai on EMR = 0 [ compound E G50 [SlP] V\here

EC50 [conpound x] is the EC50 of corrpound X and EC50 [SlP] is the EC50 of
15Exenpl i fied conpounds of the invention tested in this assay had a pEC50
>5. WO 2008/ 128951129PCT/ EP2008/ 054647 C ai ns 51. A conpound of formula (1)
or salts ¥YRasthinding@assp¥rein one of R5 and R6 is hydrogen or R2 and the

ot her14 s {@3st¥@accharomyces cerevisiae) cells expressing the human S1P1 receptor were
generated by integration of an expression cassette into the ura3 chromosomal locus
of yeast strain MMY23. This cassette consisted of DNA sequence encoding the
human S1P1 receptor flanked by the yeast GPD promoter to the 5' end of S1P1 and
a yeast transcriptional terminator sequence to the 3' end of S1P1. MMY23 expresses
20 ayeast/mammalian chimeric G-protein alpha subunit in which the C-terminal 5 amino
acids of Gpa1 are replaced with the C-terminal 5 amino acids of human Gai1/2 (as
described in Brown et al. (2000), Yeast 16:11-22). Cells were grown at 30°C in liquid
Synthetic Complete (SC) yeast media (Guthrie and Fink (1991), Methods in
Enzymology, Vol. 194) lacking uracil, tryptophan, adenine and leucine to late

25  logarithmic phase (approximately 6 ODgyo/ml).

Agonists were prepared as 10 mM solutions in DMSO. ECs 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).
30 Cells were suspended at a density of 0.2 ODgy/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,
35 fluorescence resulting from degradation of FDGIu to fluorescein due to

exoglucanase, an endogenous yeast enzyme produced during agonist-stimulated



one of R3 and R4 is (b) OH (b) Ais a phenyl or a 5 or 6-nenbered
heteroaryl ring; 15Rl is hydrogen ord?% to three substituents independently
sel ect ed wWoamshiabwgen, Co_ 4>al kyl , ~4) al koxy, C(5_7) €¢gTIEp008P54647
C(5_7)cycl oal koxy, trifluoronethoxy, difluoronethoxy, trifluoronethyl,
cyano, phenyl, 5 or 6 nmenbered heteroaryl rings, piperidinyl and
pyrrolidinyl; R2 is hydrogen or up to three substituents
i ndependent |y sel ected from hal ogen, Co_ 204)al kyl , Co_ol koxy
trifl uorof@h BEDh. Wes IdeiraRednesiyg atﬂlﬂqrﬁ%@ﬂ%'éﬁ'ﬁwﬂr@rﬁﬁf@y’&ﬂ@ﬁr Recar
hydr ogen Qbeaﬁlflg&eﬂr L@L'A%\a%@_eﬂzl?étlgﬁlwé%}'erﬁﬁw Oﬁs'nﬁﬂaéﬂul{sbrmv@erv%léﬂbﬁﬁd once by
N or O and may be optionall’'y substituted on carbon four
substit ueﬁﬁ@mh&é&w@n@e V’%@'@E@ﬁe@gﬂﬁ%ﬁpﬁ‘@p@@fbﬁon%{rﬁ%n and iteRadiyelxyl , with
the provi sayb MidNsREbRr 2pimdiE: 3118 (gohtofs baor%éhmdaygﬁ&mawoups
WO 2008/ 128951130PCT/ P2008/ 054647 2. A corrpound of fornmula (1A or salts
t hereo?, WHisA) @ma&éﬁ?cdqelﬁtqmmmﬁ? quatimp  R5, Rs, R7 and Z are defined
according to claim1. (TB) wherein RI, R2, R5, R6, R7 and Z are defined
according to ckalmMaxdiet mcymnoqnd%qw inngn% F;]:J(a@@m 1 or 2 wherein, 10A
is optionally substituted t i ophene, pyri or phenyl and IR is two
substituents i ndependent ly selected from hydro ch] oro, braonp,
i sopropoxy, pr WpseyMa¥rerdoxy 2nd -MiBtamyebop KBS XYE E%H@X'WW@PG(W'BMW
trifluor or&bla@tw;y feotf | tadr@¥identriiidte Efféit R@rvePF cBMbBIIRY K, afd MWAxsr and
2- met hyl prorP ghen yl and C,X Iogent OX% and 15R2 is hydrogen; and

sip) are the fitted maxi nd minimum respectively from°the concentration
10 effect curve for Sphingosine-1-Phosphate (available from Sigma). Equieffective

molar ratio (EMR) values were calculated from the equation
EMR = ECs [compound X]/ ECso [S1P]

Where ECsp jcompound x] IS the ECso of compound X and ECsp s1p) is the ECsp of
S1P.

15  Exemplified compounds of the invention tested in this assay had a pEC50 > 5.



IR, is hydrogen; and Z is ethylene or propylene optionally substituted by

gemdinethyl. 5. A conpound selected from 20

345- (5- { 3WChe1a8951[ ( 1- net hyl et hypoxy1]28heny1} -1, 2, 4- oxa®#iCaAFPRO08OF4Y¥? 11-1-i n

dazol -1- yl]propanoic acid WD 2008/ 128951131PCT/ EP2008/ 054647

345- (5-{3-Cyano-4-[ (1- et hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y0- 1H-i ndaz

ol -1- yl]propanoic acid

3-[5-(5-{3-Cyano-4-[ (1-net hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3- 0- 1H i ndaz

ol -1- 5yl ] propanoic acid

4-[5-(5-{3-Cyano-4-[ (1- met hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-0- 1Hi ndaz
ol -1- yl]butanoic acid

103- ( 5- { 5%IRiME1- Met hyl et hypoxy] - 3- (tri f | uor onet hyl ) pheny1] - 1, 2, 4- oxadi azol -

3-y1}-1H indazol - 1- yI)propan0|c aci d

4-14-(5-{3-Chloro-4-[(1-nethy Iethypoxylphenyl} 1, 2, 4- oxadi azol - 3-y0- 1H i nda

zol - 1-5 y| hut anbic®mperad giformula (1) or salts thereof:

4-[4-(5-{3-Chl oro-4-[(1-net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y0- 1H i nda

zol -1- yl butanoic acid

3-[4-(5-{3-Chloro-4-[(1- nethylethyﬁ@gy]ﬁhenyl} 1, 2, 4- oxadi azol - 3-y0- 1H i nda

zol -1- 20yl ] propanoic acid

3-(5-{5[ 3- Chl or o- 4- (propyloxy?ﬁ

yl ) propanoi ¢ acid

25345- (5-{3-Chloro-4-[(trifluoronp

-indazol -1- yl]propanoic acid R}

3-(5-{5[ 4- Cycl ohexyl- 3- (trlfluoronethyl)phéhylﬂ)l 2, 4-oxadi azol -3-y1)-1Hin

dazol - 1- X@g@ﬁﬁan0|c acid 30

3-(5-{5][ 4- {"hyl oxy) - 3- (trifluoronethyl)phenyl]-1,2, 4- oxadi azol - 3-y1) - 1Hi
ndazol - 1- oy®pi RpatbiRgisdgdibgen or R, and the other is (a)

[ 5- (5;{ 3- Cyano- 4-[ ( 1- et hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1H-i ndazo
[-1- ylacetic acid WD 2008/ 128951132PCT/ EP2008/ 054647

3- (5-{5[3-Chl oro-4- (net hyl oxy) pheny1] - O~3y4- oxadi azol - 3-y1) - 1Hi ndazol - 1-

yl ) propanoi c acid S J\
N

! (@)

R, 4- oxadi azol - 3-y1}- 1H i ndazol -

NR

y] phenyl} 1, 2, 4- oxadi azol - 3-y1)-1H

one of Rz and Ry is (b)
0O

A is a phenyl or a 5 or 6-membered heteroaryl ring;

15 Ry is hydrogen or up to three substituents independently selected from halogen, C.
salkyl, C-ayalkoxy, Cs-rycycloalkyl, Cs7ycycloalkoxy, 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.

20  galkyl, Cyuyalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Rz is hydrogen or halogen;

Z is Cpeyalkyl 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

25  two hydroxyl groups.



3-(5-{543-Et hyl -4-(1-pi peridinyl)phenyl] -1, 2, 4- oxadi azol - 3-y1}-1Hi ndazol -1
- 5yl)propanoic acid

3- {5- [ 5- (Woyeykesty 1- 3- et hyl pheny1) -'B92, 4- oxadi azol - 3- pCTAPRbOBHSEDI - 1- I }
pr opanoi ¢ acid

103- (5-{5[ 3- Cyano- 4- ( 2- net hyl propyl ) pheny1] -1, 2, 4- oxadi azol - 3-y1}- 1H i ndazo
| -1- yl)propanoic acid

3-[5-(5-{3-Bronp-4-[(1-net hyl et hypoxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi nda
zol - 1- ApPop&Adpeu fdorpmila (IA) or salts thereof, wherein:

3-(5-{5[3-Chl oro-4-(2-nethyl propgl ) phenyl] -1, 2, 4- oxadi azol - 3-y1}- 1Hi ndazol
-1- yl)propanoic acid 6 R,

4- (5-{544-[ (1- Met hyl et hypoRy
y1l}-1 H20i ndazol - 1-yl ) but anoi ¢
3- {545- (2- Cyano- 4- bi phenyl y1) -
ic acid R N
3- (5-{543- Chl oro- 4- (1- pyrrol i df nyl ) phenydt=X,, 2, 4- oxadi azol - 3-y1}- 1H i ndazol
-1- 25yl ) propanoic acid OH 1A
445-(5-{5-Ch|oro-6-[(1-nethy|ethyl)oxy]-3-pyrid?n%l}-1,2,4-oxadiazol-3-y1)-
1H- i ndazolvhensin RUtRaNRE, RsaR} chinti chre dbfirged abeording to claim 1.

30445- (5-{5- Chl or 0- 6-[ (1- net hyl et hypoxy] - 3- pyri di nyl}-1, 2, 4- oxadi azol - 3-y1)
-2H i ndazol - 2-yl]butanoic acid hydrochl oride

4- (5- {®[ 23 (Acbmpomidosredimuld (B & aite marack] whsrdind- oxadi azol - 3-y11- 1H i ndazol -
1- yl)butanoic acid WD 2008/ 128951133PCT/ EP2008/ 054647
4-(5-{5[2-(Trifluoronethyl)-4-bipheny1] -1, 2, 4- oxadi azol - 3-y11l- 2H i ndazol -

2- yCbutanoic acid R, @)
3-[4-(5-{3-Cyano-4-[(1- et hy Xy I\?h_efﬂq 1, 2, 4- oxadi azol - 3-y1) - 1Hi nda
/
p\oNy] phenylp"i, 2, 4- oxadi azol - 3-y1)-2H i nd

uor orret hyl ) phenyl1] -1, 2, 4- oxadi azol - 3-

N
oxadi azej -3-yl]-1H i ndazol - 1-yl | propano

zol -1- 5yl ] propanoic acid
3-[4-(5-{3-Ch|oro-4-[(1-neth%I
azol -2- yl]propanoic acid 2 IB
103-[4-(5-{3-Cyano-4-[(1-nethyIethypoxy]phenyl}-&,%,4-oxadiazol-3-y1)-2H—in
dazol - 2- yhgrsinoRBarfmai Bs. aei @7 and Z are defined according to claim 1.

4- 4- (5-{3-Cyano-4-[ (1- et hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 1H i nda
zol -1- yl]butanoic acid 15

4- (4- {5434k kgmpauridiagsopsing igiatgyny Jspiljerdin?, 4- oxadi azol - 3-y1} - 1Hi ndazol - 1

- 1) byt apal Gombil substit ioph idyl or phenyl; and
a- (4 L8 SRRy syostisd Diophenes RUISH 050915 209 oy a7 -3 y 11 144 ndazo
-1- 20yl ) Butianbya sabstduents independently selected from hydrogen, chloro, bromo,
444- (5-{ 3; 7 4- bfdookd | uqx hyl ) em } - - O%Afl thor Y1) - 1H-i
ndazol - 1- Isgplio@é%éno c&pgc d ARy Ao )}P&SM 1cy%né, Al Fae §

trifluoromethoxy, cyclohexyl, piperidine, pyrrolidinyl, ethyl, 2-methylpropyl, phenyl

and cyclopentoxy; and

15 Ryis hydrogen; and
Rz is hydrogen; and

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

5. A compound selected from:
20
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}-1 H-indazol-1-yl)propanoic
25 acid



253- (4-{544-[(1-Methyl ethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2, 4- oxadi azol
-3-yl}-1H indazol - 1-yl) propanoi c aci

444- ( 5- { SWQnrbey1esBA [ ( 1- net hyl et hyl ) ox 13- pyridi nyl}- 1, PCEAEDR@&I03408T - 3-y1) -
1H i ndazol 1-yl ] butanoi c acid 30

4- (4-{5[ 4-Phenyl-5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol -3-y1}-1Hin
dazol -1- yl)butanoic acid

444- (5-{3-Chl oro-4-[ (1- et et h oxy] pheny1} - 4- oxadi azol - 3-yl1)-2Hind
MR dC SRt el A M e e b A

3-{545- (Byfretstioft 4did 1S) - 1- met hyl propyl ] oxyl phenyl) - 1, 2, 4- oxadi azol - 3-y1]-1
H ndazol - YL yI | propanoi ¢ acid sodi um sal t

3-{5-[5-(3-Cyano-4-{[ (1R) - 1- et hyl propyl ] oxy} pheny1) -1, 2, 4- oxadi azol - 3-y1] -

1 H5i ndaz i t _ -
3 (o [erasEler b%ﬁ%“ﬁpﬁ%tﬁ%ﬁx% AN 2 oradiazol sy dtipdazalty Lo

1- y1)dr opiinieranoicd

104-[5-(5-{3-Chl oro-4-[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-1Hi
ndazol - 1- yl ] butanoic acid . .

4-(5-{ 5444%&9& Crana-H (fl troRth wedy bgpyjrhenylhil @dreradiazel-3-ybxatinda#al-13- y1} - 1H-i n
dazol - gﬁ WAHA§ acid 15

4-[5- (5 {3-1Cyano- 4 [ (1- et hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-2Hin
dazol - 2- yl ] butanoic acid

3-[5- {(’53 {§(53?$-gf-§1-‘ﬂ/re[tr(ﬂet§$ d}y}ﬁ(thﬁlﬂﬂwbmb%ﬂabﬂz& BrHH-820l 13- y1) - 1Hi nd

azol - ropanoi ¢ acid

345- (5 {3”Em¥%ﬂdwhﬂﬁﬁmoﬁéﬁﬁylethypoxy]phenyl} 1, 2, 4- oxadi azol - 3-y1) - 2Hi nda
zol -2- yl1]-2,2-dinet hyl propanoic acid

25344- (5 3- Chl or o- 4- %& met hyl et hy xy]?hen 1}-1, 2, 4- oxadi azol -3-y1)-1Hin
dazol - 1- §14-(2{SChicras grrpetawammx VAriedyIi-1.2.4-oxadiazol-3-yi) 1 Hrindazoh1-

344- (5 {5 ﬁmhéq{o% g}ﬁ(ﬁ(l met hyl et hypoxy] - 3-pyri di nyl}-1, 2, 4- oxadi azol -3-yl1)-1
H-indazoIX y1] -2, 2-di met hyl pr opanoi ¢ acid 30

345- (B {3- Q/ano 4- [ (1- met hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1H-i nda

zol -1-y1] 32 b MJ LR {h§ 2.4- |-3-y1)-1H- |-1-
344- (5- (3, &(%g“‘-jcﬁ% e iR hgl)%@]eﬂﬁgny R o2 % 1) - 1H i nda

zol - 1- y1] Vioutgnoig hylpropan0|c aci d

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

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

25  3-[5-(5-{3-Chloro-4-[(trifluoromethyl)oxylphenyl}-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

30
3-(5-{5-[4-(Methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

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



3-[5-(5-{5-Chl oro-6-[(1-nethyl et hypoxy]-3-pyridinyl}-1, 2, 4-oxadi azol - 3-y1) -
1H i ndazol - 1- yl1]-2, 2-di net hyl propanoj ¢ aci d
4-[ 4- (5- {(woyeiasysi| ( 1- et hyl et hyl ) oxyfphenyll- 1, 2, 4- oxCTT&PI08B5461) - 1H- i nd
azol -1-y1] - 2, 2-di met hyl butanoic acid

4-[4-(5-{5-Chl oro-6-[(1-nethyl et hypoxy]-3-pyridinyl}-1, 2, 4- oxadi azol - 3-y1) -
1H i ndazol -1- yl1]-2,2-di nethyl butanoic acid or salts thereof. 6. Use of a
conmpound according to any one of clainms 1 to 5 to manufacture a nedi canent
for use i@ (51&%&98'91“%1%1etﬁwloemﬁh?rmlloh% dopadipsdriged-$Hrdazat td by S1P1
recept or sy\\prépardi€a@gcording to claime6, wherein the condition or disorder
i's nultipre scler05|s aut oi mune di seases, chronic inflammuatory disorders,
asthma, inflamuatory neuropathles arthrltls transplantation, Crohn's

di sease, yl5es. fetEth?l -£01- bipbﬁdmyl}ﬂ%@ﬁylfi zuh&@ara%n §¥|}ﬁm5a§z%l -

i schem a- reper sion injury, solid tunours, umour netastasis, diseases
associ at ed)RpPpINOiRfidgenesi s, vascul ar dlseases, pai n conditions, acute
viral diseases, inflammtory bowel conditions, insulin and non- i nsul i n
dependant dlabetes 8. Use according to cIa|n16 or 7 wherein the condition

or di sor dérfSilE(driavelopl-Sethylrbeny)-1 2g1 Owdﬁalr%&éﬁt'ﬂ@%ﬂd tolipesrroion
conpri si ngeig conpound according to any one of clains 1 to 5. 10. A process
for the preparation of a pharmaceutical conposition according to claim9.

10  3-(5-{5-[3-Cyano-4-(2-methylpropyl)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-indazol-1-

yl)propanoic acid

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

15
3-(5-{5-[3-Chloro-4-(2-methylpropyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-

yl)propanoic acid

4-(5-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-
20 indazol-1-yl)butanoic acid

3-{5-[5-(2-Cyano-4-biphenylyl)-1,2,4-oxadiazol-3-yl]-1H-indazol-1-yl}propanoic acid

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

4-[5-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-
1-yllbutanoic acid hydrochloride

30  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
35



10

15

20

25

30

35

WO 2008/128951 133 PCT/EP2008/054647

4-(5-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-2H-indazol-2-

yl)butanoic acid

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

yllpropanoic acid

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

yllpropanoic acid

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

yllpropanoic acid

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

yl]butanoic acid

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

yl)butanoic acid

4-(4-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indazol-1-
yl)butanoic acid

4-[4-(5-{3-Chloro-4-[(trifluoromethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1H-indazol-1-
yl]butanoic acid

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

indazol-1-yl)propanoic acid

4-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1 H-indazol-

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

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

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

yl)propanoic acid

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

yl]butanoic acid

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

yl)butanoic acid

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

yl]butanoic acid

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-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)-1 H-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-8-[(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)oxylphenyl}-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 to manufacture a
medicament for use in 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. A pharmaceutical composition comprising a compound according to any one of claims
110 5.

10. A process for the preparation of a pharmaceutical composition according to claim 9.





